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PREFACE.

—

THis book has been written with the object of serving as
a text-book for the classes held in the Operative Surgery
Department of St. Bartholomew’s Hospital.

In order to make it a complete handbook for the use of
students, a description of many operations which cannot
readily be performed on the dead subject, has been added.

Previous to the description of an operation, or a group of
allied operations, a short account of the main indications
for the performance of the operation or operations under
discussion is given. This, in my opinion, is an advantage,
especially to junior students who are doing a course of
Operative Surgery for the first time.

The order in which the different operations have been
described may seem peculiar. It is that which is adopted
in the practical courses at St. Bartholomew’s Hospital, and
which has been found to be the most useful, when, as is
generally the case in England, only a small amount of
material is available for carrying out a course of Operative
Surgery on the dead subject.

Most of the illustrations have been prepared specially for
this work ; where they have been borrowed from other
works, the origin has in every case been given.

The illustrations of instruments are taken from blocks
kindly lent to me by Messrs. Arnold & Sons, except Figs.
107, 110, 111, 112, 395, and 396, which are from blocks
lent by Messrs. Down Brothers.



viii PREFACE.

I take this opportunity of thanking those friends who
have helped me in the preparation of the book, especially
Mr. Walter H. Jessop, for the chapter on “Ophthalmic
Operations ”; Dr. C. Hubert Roberts, for the sections on
“Vaginal Hysterectomy” and ‘Rupture of the Female
Perineum” ; my colleagues in the Operative Surgery Depart-
ment, Mr. 1’Arcy Power and Mr. M‘Adam Eccles, for many
valuable suggestions and corrections ; Mr. A. T. Compton
and Mr. Cecil Beadles, for the drawings from which the
illustrations have been made; Mr. P. G. Harvey and Mr.
A. R. Tweedie, for a number of photographs ; and Mr. J. S.
Sloane, for much help in reading the proofs and making
the index.

I also beg to thank all those who have kindly given me
permission to use illustrations from their works.

I shall be grateful for suggestions and corrections from
those who may use the book.

H. J. WARING.

9 UrPER WIMPOLE STREET,
CAVENDISH SQUARE, W.,

January 1898.



CONTENTS.

CHAPTER 1L

INTRODUCTORY.

Indications for the performance of operations—Preliminary preparations
—Selection of instruments—Operation table—Positions of patient,
operator, and assistants—Actual operation—Methods of holding a
knife—Arrest of hamorrhage—Closure of wounds—Needles,
sutures, and knots—After-treatment . . . . pagel

CHAPTER I1
OPERATIONS UPON THE STOMACH AND INTESTINES.

Stages of an abdominal operation—Methods of intestinal suture—
Operations upon the stomach: Gastrostomy, gastrotomy, pyloro-
plasty, gastro-enterostomy, pylorectomy, and operative treatment
of perforated gastric ulcer—Operations upon the small intestine :
Closure of perforating wounds, resection of the intestine (by suture,
and with the aid of a mechanical appliance), formation of an arti-
ficial anus—Operations upon the large intestine: Removal of
vermiform appendix, excision of cecum, resection of large intes-
tine, colotomy (inguinal and lumbar)—Operations upon the rectum :
For hamorrhoids, for fistula in ano, excision of part of rectum
(perineal method and sacral method) . . . . page18

CHAPTER II1.
OPERATIONS FOR THE TREATMENT OF HERNIA.

Operations for the radical cure of inguinal hernia : Bassini’s, Kocher’s,
and Macewen’s operations—Operation for the radical cure of
femoral hernia—Operation for the radical cure of umbilical hernia—
Operations for strangulated hernia: Inguinal, femoral, umbilical,
and obturator hernie . . . . . . . page 9§



X CONTENTS.

CHAPTER 1IV.

OPERATIONS UPON THE LIVER AND BILIARY
SYSTEM.

Upon the liver: Hepatotomy (for hydatid cysts, and for abscess),
hepatectomy.  Upon the biliary system: Cholecystotomy,
cholecystectomy, cholecyst-enterostomy, choledochotomy

page 119
CHAPTER V.
OPERATIONS UPON THE SPLEEN.
Splencctomy—Splenotomy . . . . . . page 140

CHAPTER VL
OPERATIONS UPON THE URINARY SYSTEM.
Operations upon the kidneys : Nephrolithotomy, nephrotomy, nephrec-
tomy (lumbar and abdominal operations), nephrorrhaphy—Opera-
tions upon the urinary bladder: Puncture of the bladder, litho-
lapaxy, suprapubic cystotomy, lateral lithotomy, median lithotomy,

treatment of rupture of the bladder—Operations upon the urethra :
External urethrotomy . . . . . . . page 145

CHAPTER VIIL

OPERATIONS UPON THE MALE GENITAL ORGANS.
Operations upon the penis: Circumcision, amputation (partial and

complete)—Operations upon the testicle : Castration, radical cure
of hydrocele . . . . . . . . page 186

CHAPTER VIIL
OPERATIONS UPON THE FEMALE GENITAL ORGANS.

Operations upon the ovaries and broad ligaments: Ovariotomy,
salpingo-oiphorectomy—Operations uponthe uterus: Hysterectomy,



CONTENTS. xi
abdominal (with intraperitoneal and extraperitoneal treatment o
the pedicle) and vaginal (partial and complete)—Operations upon

the perineum : Operation for repair of partial rupture, and opera-
tion for repair of complete rupture . . . . page 196

CHAPTER IX

OPERATIONS UPON THE RESPIRATORY SYSTEM.
Operations upon the larynx : laryngotomy, thyrotomy, excision of the
larynx (partial and complete)—Operations upon the trachea:
Tracheotomy (high and low), laryngo-tracheotomy—OQperations

upon the lungs: Pneumotomy — Operations upon the pleurz :
paracentesis, incision of the pleura . . . . page 221

"CHAPTER X

OPERATIONS UPON THE PERICARDIUM.

Paracentesis, incision . . . . . . . . page 244

CHAPTER XI.
OPERATIONS UPON THE THYROID GLAND.

Excision of one lobe, excision of cysts and adenomata . . page 246

CHAPTER XIL

OPERATIONS UPON THE (ESOPHAGUS.

(Esophagotomy—(Esophagostomy—(Esophagectomy . . page 252

CHAPTER XIIL

OPERATIONS UPON THE TONGUE.

Excision of the tongue, through the mouth and by the submaxillary
method (Kocher)—Excision of a ‘‘ wedge-shaped " portion
page 256



xii CONTENTS.

CHAPTER XIV.
OPERATIONS UPON THE CRANIUM.

Trephining : For fracture of the skull, for extradural abscess or heemor-
rhage, for cerebral tumour or cyst, for cerebral abscess, for cerebellar
tumour or cyst, for cerebellar abscess, tapping and drainage of the
lateral ventricle, removal of foreign bodies, for epilepsy—Tem-
porary resection of the skull—Craniectomy . . . page 263

CHAPTER XV.
THE LIGATURE OF ARTERIES.

Indications for operation— Instruments—General method of operating—
Exposure and ligature of individual arteries . . . page 292

CHAPTER XVIL
OPERATIONS UPON VEINS.
General considerations—Exposure of lateral sinus—Ligature of internal

jugular vein—Operation for varicocele— Varicose veins—Vene-
section—Injection of saline fluids—Transfusion . . page 361

CHAPTER XVIL
OPERATIONS UPON NERVES.
General considerations — Neurorrhaphy — Nerve-stretching—Neurotomy

—Neurectomy — Excision of ganglia — Exposure of individual
nerves . . . . . . . . - page 374

CHAPTER XVIIL

OPERATIONS ON TENDONS, MUSCLES, LIGAMENTS, AND
APONEUROSES.

The subcutaneous method—The open method—Special operations—
Suture of divided tendons—Lengthening of tendons . . page 395



CONTENTS. xiii

CHAPTER XIX.

OPERATIONS UPON THE SPINAL COLUMN AND SPINAL
CoRbD.

Laminectomy—Operations for spina bifida : By injection, by excision—
Operations for spinal caries . . . . . page 410
CHAPTER XX

OPERATIONS ON THE TONSsILS.

Incision of a tonsillar abscess—Removal of the tonsil: For simple
enlargement, for malignant growth . . . - page 417
CHAPTER XXI

OPERATIONS UPON THE NOSE AND ITS ACCESSORY
CAVITIES.
Removal of nasal polypi—Rectification of deviated nasal septumn—
Plugging the nares—Passage of a Eustachian catheter—Removal of

naso-pharyngeal polypi—Removal of adenoid growths—Exploration
of frontal sinus—Exploration of antrum of Ilighmore . page 422

CHAPTER XXIIL

OPERATIONS ON THE Ear.
Extraction of foreign bodies—Removal of growths from the external

auditory meatus : Polypi, exostoses—Incision of membrana tympani
—Exploration of mastoid antrum and cells . . . page 439

CHAPTER XXIIL

OPERATIONS ON THE BONES.

Osteotomy—Operations for ununited fractures—Excision of bones and
portions of bones . . . . . . . page 447



X1v CONTENTS.

CHAPTER XXIV.

EXCISION OF ARTICULATIONS.

Methods of operation — Indications for operation — Excision of in-
dividual joints . . . . . . . . page 489
CHAPTER XXV.
AMPUTATIONS.

General considerations—Methods of amputation—Modes of fashioning
flaps — Indications for amputation — Amputations in the upper
extremity—Amputations in the lower extremity . . page 524

CHAPTER XXVIL

OPERATIONS UPON THE MAMMARY GLAND.

Operation for mammary abscess—Remowval of localised non-malignant
growths—Amputation of the breast: Without removal of the
lymphatic glands from the axilla; with removal of the lymphatic
glands from the axilla . . . . . . . page 593

CHAPTER XXVIL

PLAsTIC OPERATIONS.

Hare lip : Single and double-—Cleft palate : Of soft palate, and of both
soft and hard palate—Operation for extroversion of the urinary
bladder—Operation for epispadias—Operation for hypospadias—
Skin grafting : By ordinary method, by Thiersch’s method

page 602

CHAPTER XXVIIL
OPHTHALMIC OPERATIONE.
General considerations —Slitting up the canaliculus—Passage of lach-

rymal probe — Advancement of a muscle—Paracentesis—Iridec-
tomy—Sclerotomy— Extraction—Discission—Excision  page 629

INDEX . . . . . . . . . . page 645



2
8

LIST OF ILLUSTRATIONS.

—_——

. Operation table (Arnold)

Scalpel (Arold) . .
»»  held in *“dissecting ”’ position
»»  held in *“fiddle-bow ” position

. Knife held in ‘‘ dinner-knife ” position

Amputation knife held in *‘ grasping " position .

. Pressure forceps (Arnold) .
. Artery forceps ”
. Rubber bandage for rendenng a llmb bloodless (Amold)

10. Elastic tourniquet (Arnold)

11. Needle, fully curved .

12. ,»  half curved .

13. ,»  straight .

14. Needle-holder (Arnold) . .

15. Combined needle and needle-holder (Arnold)

16. Method of introduction of ** interrupted ” sutures

17. Appearance of wound when closed with ¢ lnterrupted ”
sutures . . .

18. Method of i msertmg a ‘¢ contmuous suture

19. Appearance of wound when closed by a ‘‘ continuous ” suture

20. Method of tying a *“reef” knot .

21. A “‘granny ” knot .

22. True *“ surgical ”” knot, first stage

23. ,»» completed

24. Wound closed by ¢‘interrupted” sulur&s, &ch bemg the
double hitch of a ¢ surgical ” knot

25. Section of the gut wall, showing method of mseruon of
Lembert’s suture

26. Section of intestinal wall, showmg manner of approxlmauon
by a Lembert’s suture .

27. Incision showing a series of Lembert’s sutures mscrted

~
>
(3]
L]

[eRY-IV-I- K= B N R N

I

20
21



LIST OF ILLUSTRATIONS.

. Incision, with Lembert’s sutures tied, and the ends cut short
. Czerny’s suture .
. Gussenbauer’s suture, melhod of insertion .

’ approximation .

. Czemy Lembert- Wolﬂcr suture .

. Chaput’s suture (Chaput)

. Halstead’s quilted suture .

. Relations of stomach (after Testut)

. Gastrostomy (Frank), external incisions

v v method of suturing stomach

’ » operation completed .

' (Witzel), method of making aperture in stomach
- v insertion of Lembert’s sutures .

,, v formation of groove in stomach wall .
. v fixation of margins of groove to those

of external wound
’ operatlon completed
Gastrotomy, abdominal incision

. Pyloroplasty, incision in gut

» appearance of stomach when operauon is
completed

. Intestinal clamp, Makins (Amold)
. Gastro-enterostomy

. Pylorectomy, lines of incision in intestine (after Blllroth)
' second stage (after Billroth) .
,, operation completed (after Billroth)

. Enterectomy, first stage

'y V-shaped incision in mescmer)

" Maunsell’s operation

’y v ' third stage

v s operation completed

’ Murphys operation, insertion of ‘‘purse-
string ” suture (after Murphy)

. Anastomosis ‘‘ button,” Murphy (Arnold) .

. Enterectomy, Murphy’s operation
" » operauon compleled
v decalcnﬁed bone tube, Bailey (Amold) .
’ v ,, bobbin, Robson (Arnold)

. Intestinal anastomosis—

(a) Decalcified bone plate (Senn)
(8) Method of approximation of two coils ol' mlesnne
(Walsham) . . . . . . .

PAGE
21
22
22



FIG.

64.
65.

97.

100.
101.

LIST OF ILLUSTRATIONS.

Removal of vermiform appendix, external incision

”» ” 7] first stage
” ”» ” second stage
»” * operation completed

EXCISIOI’I of cecum
Inguinal colotomy, external incision .

. Section of sigmoid flexure, showing method of sulunng
. Inguinal colotomy, operation completed

” ” truss (Arnold)

. Transverse section of abdomen .

Lumbar colotomy, external incision
' operation completed

. Clover’s crutch (Arnold) .

. Curved sharp-pointed bistoury (Amold)

. Vertical section through male pelvis (Cunnmgham)
. Excision of rectum, perineal method, first stage .

” second stage

. Rectal boug:e, Ilamson Cripps (Arnold)
. Excision of rectum, sacral method .
Radical cure of inguinal hernia (Bassini), extemal incision .

Hernia needle .

. Radical cure of inguinal hemla (Bassml), second stage

” ) " 1) third stage
,»  (Kocher), first stage

Radical cure of inguinal hernia (Kocher), second stage
”» ” ” ” third stage .
’» " " ” fourth stage
s»  (Macewen), method
foldmg the sac . . . .
Macewen’s hernia needles (Amold)

Radical cure of inguinal hernia (Macewen), method of

transfixing the sac

. Radical cure of inguinal hemla (Macewen), melhod of

transfixion of the conjoined tendon

Radical cure of inguinal hernia (Macewen), suture ready for

tying . * .
Femoral hernia, lme of incision .
' fixation of sac .
Unmbilical hernia
Inguinal hernia . .
Hemia director, Skey’s (Amo]d)

b

. Long forceps for dmwmg hernial sac through the canal (Amold) 101

103

104
104

10§
106

107
109
110
11
114
115



xviii LIST OF ILLUSTRATIONS.

Fi10G.

102.
103.
104.
105.
106.

107.
108.
109.
110
111,
112,
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.

127.

128.

129.

130.

131.
132.
133
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.

Hernia knife (Arnold)
Obturator hernia
Resection of liver

Cholecyslotomy .

Cholecystotomy forceps, Anderson (Amold)
Cholecystotomy scoop .

‘“ Purse-string ” suture .
Cholecyst-enterostomy (Down) .

” after Murphy (Down)
Gastro-hepatic omentum

Transverse section of trunk showing the relallons of the spleen

Lumbar nephrectomy

Transverse section of trunk showmg relauons of kldneys

Large abdominal retractor (Arnold)
Calculus forceps (Arnold) .
Pedicle needle '
Abdominal nephrectomy
Lithotrite (Arnold) .
Evacuating catheter (Arnold)
Bigelow’s evacuator v
Rectal bag .
Suprapubic cysto(omy
Mesial section through male pelvxs ((,unmngham)
Lithotomy forceps (Arnold)
Lateral lithotomy, staff (Arnold)
perineal incision (Amold)
thhotomy knife (Arnold) .
Wheelhouse’s staff (Arnold)
Lateral lithotomy, external incision
Probe-pointed gorget (Arnold) .
Circumcision, skin incision
’ operation completed
Amputation of penis, incision . .
’ ,,  operation completed .
Castration
Ovariotomy . .
v trocar (Arnold) .
' cyst forceps (Arnold)
Pedicle needle (Arnold)
Female pelvic viscera (after Testut)

PAGE
116
117
126
127
129
130
131
134
135
135
136
138
141
146
147
148
150
155
156
163
164
165
167
168
169
171
174
175
176
178
179
180
187
188
189
190
193
197
198
199
200



LIST OF ILLUSTRATIONS. xix

FIG. PAGE
144. Myoma screw, Tait (Arnold) . . . . . 207
145. Structures in broad ligament (after T(stul) . . . 208
146. Large pressure forceps (Arnold) . . . . . . 209
147. Sims’ vaginal speculum (Arnold) . . . . . 212
148. Vaginal hysterectomy . . . . . . . 213
149. Rupture of perineum (partial) . . . . . . 216
150. ,, v . . . . . . . 216
151, . . (complete) . . . . . 217
152. . . ’e . . . . . .o217
153. ' ' 4 . . . . . . 218
154 ' ’ “ . . . . . . 218
155. Laryngotomy . . . . . . . . . 222
156. ’ tube (Arnold) . . . . . . 223
157. Thyrotomy . 22§
158. Excision of larynx. Gussenbaner s amﬁaal larynx (Amold)—
A. Complete instrument . 229
B. Insection . . . . . . . 229
159. Intubation apparatus, ()’Dwyer (Arnold) . . . . 231
160. Transverse section through the neck . . . . . 233
161. Tracheotomy . . . . 234
162. Blunt hook for use in tracheotomy (Arnold) . . . 23§
163 (a). Tracheotomy dilators (Arnold) . . . . . 236
163 (8). . tube, Parker (Arnold) . . . . 237
164. Aspirator (Arnold) . . . . . . . . 240
165. Incision of pleura . . . . . . . . 241
166. Drainage tube (Arnold) . . . . . . . 242
167. Excision of thyroid gland . . . . . . . 247
168. Mouth gag, Ackland (Arnold) . . . . . . 257
169. Excision of tongue (Kocher) . . . . . . 259
170. Trephine (Arnold) . . . . . . . . 264
171. Skull showing bony points . . . . . 265
172. ,, v position of cerebral ﬁssures . . 266
173. Fissures and convolutions of right cerebral hemlsphere (after
Eberstaller) . 268
174. Fissures and convolutions ol' left cerebral hemlsphere (after
Eberstaller) . . . . . 269
175. Horsley's periosteal elevator (Arnold) . . . . 270
176. Straight-edged chisel (Arnold) . . . . . . 271
177. Grooved chisel (Amold) . . . . . . . 272
178. Wooden mallet (Arnold) . . . . . . . 273
179. Depressed fracture of skull . . 276

180. Head showing position of cranial sutures (Cunmngham) . 279



XX

FIG.

181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
101.
192.
193.
194.
195.
196.
197.
198.
199.

207.

209.
210.
211.
212.
213.

214.
215.

216.
217.
218.
219.

LIST OF ILLUSTRATIONS.

Trephining for motor centres
Trephining for temporo- sphenondal abscess
. cerebellum
Gun-shot probe (Amold) . .
Temporary resection of the skull (afler V\vagner) .
Hoffman’s bone forceps (Amold) .
Hey’s saw (Arnold) .
Serrated forceps (Arnold) .
Double-curved aneurysm needles (Amold)
Retractor (Armold)
Method of opening the shealh of an arlery
Simple-curved aneurysm needle (Arnold)
Transverse section of neck .
Ligature of common carotid artery .
. internal and external carotid artenes .
,, lingual artery .
’ facial and superficial lempoml arteries
. occipital artery

anterior and posterior blanches of mlddle men-

mgeal artery (after Kronlein)

. Ligature of main trunk of middle memngwl arlery
201.
202.
203.
204.
205.

” subclavian artery .
v internal mammary artery .
. axillary artery—first part .
» arteries of upper extremity
Transverse section of upper arm
s arm at bend of elbow
ngalure of ulnar artery .
. radial artery at wrist
" abdominal aorta
. common iliac artery
. external iliac artery .
» deep epigastric and c:rcumﬂe‘( arteries
- common femoral artery and superficial femoml
in Scarpa’s triangle
Transverse section of thigh
Ligature of superficial femoral artery (in Humer s canal),
and upper part of popliteal artery .
Transverse section through middle of thigh
» thigh (popliteal space)
L:gnture of popliteal artery (lower part)
' posterior tibial artery

™

PAGE

345

350



LIST OF ILLUSTRATIONS. xxi

FIG. PAGE
220. Transverse section through middle of leg . . . . 351
221. Ligature of peroneal artery . . . . . . 353
222, ’» anterior tibial artery . . . . . 354
223. " dorsalis pedis artery . . . . . . 357
224. ' gluteal and sciatic arteries . . . . 360
225. Exposuge of internal jugular vein . . . . . 362
226. Operation for varicocele . . . 365
227. Apparatus for intravenous injection of ﬂuxds (Amold) . 370
228. Transfusion apparatus, Aveling (Amold) . . . . 372
229. Primary suture of nerves . . . . . 376
230. Secondary suture of divided nerves . . . . . 378
231. Blunt hook for nerve-stretching, (Amold) . . . . 379
232. Exposure of supra-orbital and infra-orbital nerves . . 381
233. . spinal accessory nerve . . . . . 385
234. ’e musculo-spiral and ulnar nerve . 387
235. » musculo-spiral nerve (at bend of elbow) and

ulnar nerve (at wrist) . . . . . . . 388
236. Exposure of median nerve . . . . . . . 391
237. ' great sciatic nerve . . . . . . 392
238. Sharp-pointed tenotome (Arnold) . . . . . 396
239. Blunt-pointed tenotome (Arnold) . . . . . 397
240. Suture of divided tendons . . . . . . . 407
241. Lengthening of a tendon . . . . . . . 408
242. ' . by alternate incisions . . . 409
243. Laminectomy . . . . . 411
244. ” forceps, Wa.nng (Amold) . . . . 412
245. Spina bifida . . . . . . 413
246. Tenotomy knife, *¢ gua.rdcd no, . . . . 418
247. Tonsil guillotine, Mackenzie (Amold) . . . . 419
248. Vulsellum forceps (Arnold) . . . . . . 420
249. Nasal speculum (Amold) . . . . . . . 423
250. Polypus snare (Arnold) . . . . . . . 424
251. »» forceps (Amold) . . . . 42§
252. Forceps for rectification of denated nasal septum,

Walsham (Arnold) . . . . . . 425
253. Nasal plugs, Walsham (Amold) . . . . . 426
254. Bellocq’s cannula . 427
255. Method of plugging postenor nares (afler Esmarch and

Kowalzig) . . . 428
256. Eustachian catheter (Amold) . . 429

257. Method of surrounding a naso- pharyngeal polypns (afler
Esmarch and Kowalzig) . 430



xxii

FIG.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272,
273.
274.
275.
276.
277.
278.
279.
280.
281.
282,
283.
284.
28s.
286.
287.
288.
289.
290.
291.
292,
293.
294.
295.
296.
297.
298,
299.

LIST OF ILLUSTRATIONS.

Ring-shaped knife, Meyer (Amold)
Gottstein’s curette (Arnold) . .
Forceps for removing adenoid growths, Walsham (Arnold) .
Exploration of frontal sinus .
Drainage of frontal sinus (after Esmarch and l\owalzlg)
Perforation of antrum through tooth socket
»” its external wall .

Aural forccps, Cumberbatch (Amold)

,» syringe (Arnold) .

,» scoop (Amold)

»» polypus snare (Arnold)

. speculum (Armold)
Knife for incision of membrana tympam (Arnold)

Opening of mastoid antrum and cells, skin incision

’ incision in bone
Groowed chnsel or gouge (-\mold)
Chisel (Arnold) . .

Osteotome (Arnold) . .
Supracondylar osteotomy of femur (M acewen)
Macewen’s osteotome (Amold)
Ossification of femur . .
Osteotomy of femur, external incision

’ saw, Adams (Arnold)

. of femur (Ogston)

" 1" ”» .

' ,» subtrochanteric

. of tibia .
Operation for fracture of patella

” " »» method of i mserung sutures .
» » ,» sutures inserted and fixed
» .,  sutures as seen from the front

EXCISIOII of upper jaw
Lion forceps (Arnold)
Excision of lower jaw .
Removal of ¢ wedge-shaped ” plcce l'rom lower Jaw
Excision of clavicle
”» rib .
Relation of structures in an mtercostal space
Excision of part of chest wall
’ patella
’ astragalus
Cuneiform tarsectomy

PAGE

434

437



LIST OF ILLUSTRATIONS. xxiii

¥IG. PAGE
300. Resection knife and periosteal elevator (Arnold) . . 492
301. Excision of shoulder-joint . . . . . . . 493
302. » elbow-joint . . . . . . . 496
303. Ossification of humerus . . . . . . . 498
304. » radius and ulna . . . . . . 499
305. Excision of elbow-joint (Kocher) . . . . . 500
306. Synovial membranes of au-pus . . . . . . 502
307. Excision of wrist . . . . . . 503
308. Splint for use after excision of wnst . . . . . 506
309. Excision of hip-joint (posterior incision) . . . . 508
310. " »»  (anterior incision) . . . . S§10
311, ’ knee-joint . . . . . . . 512
312. Butcher’s saw (Arnold) . . . . . . . 513
313. Ossification of tibia and fibula . . . . . 514
314. Howse’s splint, for use after excision of knec . . . 51§
315. Excision of ankle-joint . . . . . 518
316. Synovial membranes of tarsus and metatarsus . 520
317. Excision of metatarso- phalangeal and interphalangeal Jomts

of great toe . . . . . . 521
318. Excision of temporo- maxxllary Jomt . . . . . 522
319. Stump of a limb after a circular amputation . . . §25
320. Elliptical incision . . . . . . . . 526
321. Forms of amputation flaps . . . . . . . 527
322A. Circular incision . . . . . . . . 528
322B. Racket-shaped incision . 528
323. Finger, showing manner of insertion of ﬂexor and cxtensor

tendons . . . §30
324. Amputation of distal phalanx by a long palmar ﬂap . . 531
325. Finger from which last phalanx has been removed . . 532
326. Amputation of a ﬁnger through second phalanx . . 534
327. ” metacarpo-phalangeal ]omt 536
328. Amputatlon ofa ﬁnger with its metacarpal bone . . 537
329. Removal of the thumb at the carpo-metacarpal joint . . 538
330. Amputation at the wrist, long palmar flap . . . . 540
331. v » »» equal dorsi-palmar flaps . . 541
332. " ,»» external flap . . . . 542
333- " of the forearm, antero-posterior flaps . . 544
334- ,»  at the elbow-joint (elliptical method) . . 548
335. ,»  through upper arm (circular method) . 549
336. . » formation of circular ﬂap . 550
337. W at Lhe shoulder-joint . . . . . 5§52

338. ,»  of the upper extremity . . . . . 554



xxiv LIST OF ILLUSTRATIONS.

FIG. PAGE
339. Amputation of great toe (distal phalanx) . 558
340. Appearance of great toe when distal phalanx has been
removed . . 558
341. Amputation of great toe (dlstal phalanx) ; operatlon com-
pleted . . . 8§59
342. Amputation of great toe at metatarso phalangml Jomt . 559
343. » of foot through tarso-metatarsal joint . 563
344- v at tarso-metatarsal joint (part of foot removed) 564
345. ’ of foot at tarso-metatarsal _|0mt (operation
completed) . . . . 565
346. Amputation of foot at mldtarsal Jomt (Chopart) . . 566
347' L2 ” v ”" (fOOt removed) 567
348. ,»»  (operation completed) 568
349. Sub-astragalord amputat ion of foot . . . 569
350. Short amputation knife (Arnold) . . . . . §70
351. Amputation of foot at ankle-joint (Syme) . . . . 571
352. ’ »»  (foot removed) . . . . 571
353 v ,»  at ankle-joint ; appearance of slump 572
354. ’ " by a large internal flap
(Roux) . . . . . . . 573
355. Amputation of foot (Plrogoﬁ') . . . . . . 574
356. 'y 5y (Sédillot) . . . . . . 574
357. w s (LeForm) . . T
358. ,»  through the leg ; antero- poslenor ﬂaps . . 575
359. ' ’y . lateral flaps . . . . §76
360. v ’s ' elliptical method . . . 877
361. ’ external muscular ﬂap
(Farabn:uf) . . 578
362. Method of ““ rounding off ” the ub:a after amputatron . 579
363. Amputation through the leg; large anterior rectangular
muscular flap (Teale) . . 580
364. Amputation of leg through the l\nce-)omt (Slephen Smlth) 582
365. ’ through condyle of femur (Carden) . . 584
366. Lower end of femur showing level of section of bone in
Carden’s, Gritti’s, and Stokes’s amputations . . . 585
367. Amputation through the thigh ; antero-posterior flaps . . 58
368. ’ . . equal antero-posterior flaps. 587
369. ' v lateral flaps . . . 58
370. » at the hip-joint (Furneaux Jordan) . . . 501
371. Mammary gland ; diagrammatic section . . . . 593
372. Amputation of breast, skin incision . . . . . 597

373. Lymphatics of breast . . . . . . . 599



LIST OF ILLUSTRATIONS. XXV
riG. PAGE
374. Operation for single hare lip (W. Rose) 603
375- i " ” = 605
376. ’ ' (Nélaton) 605
377 ”» ”» » 605
378. » ” ” . 606
379. ’» v (Malgaigne) . 606
3&)' ” " ” . M
381' EAd " ” “
382. . ’e (Giraldes) 607
383' " " " &)7
384' ” ” ” 607
38s. ' double hare lip (W. Rose) 609
386- ’” » ” 609
387. ” " (Maas) 609
388‘ ” ” ’ 609
389' " ” 610
390. Mouth gag (Sir Thomas Smith) . 611
391. Cleft palate ; complete 612
392. Periosteal elevator for operations on palale (-\mold) 613
393. Long forceps for operations on palate (Arnold) 613
394. Tubular cleft palate needle, T. Smith (Arnold) . 614
395. Needle-holder and small needles for palate operauons,

Arbuthnot Lane (Down) 615
396. Needle-holder and small needles fur palalc operatlons,

Arbuthnot Lane (Down) . 615
397. Operation for cleft palate (complete) 616
398. Wire twister (Down) 616
399. Operation for cleft palate (complete) 617
400. ”» ’ (partial) 617
401. " ” ”» 618
402. 618
403. hxtrmemon of lhe urinary bladder (\\ ood) . 620
404. Operation for epispadias, Thiersch (after Esmarch and l\owalug) 622
405. ”» 1’ " » " 623
406. .. " v ' . 623
407. ” " i ’" 13} 624
408. Skin grafting knife, Thiersch (Arnold) 627
409. Canaliculus knife, Weber’s (Arnold) . 631
410. Lachrymal probe (Arnold) 632
411. Fixation forceps (Arnold) . 633
412. Curved scissors (Arnold) 633
413. Spring speculum (Arnold) . 633



xxvi LIST OF ILLUSTRATIONS.

FIG. PAGE
414. Strabismus hook (Arnold) . . . . . . 634
415. Keratome (Arnold) . . . . . . . . 636
416. Curette and cystotome (Arnold) . . . . . . 636
417. Tridectomy forceps (Arnold) . . . . . . 637
418. v scissors (Arnold) . . . . . . 637
419. Stop-needle (Arnold) . . . . . . . 638

420. Graefe’s knife (Arnold) . . . . . . . 643



MANUAL OF OPERATIVE
SURGERY.






MANUAL OF OPERATIVE SURGERY.

—

CHAPTER L

INTRODUCTORY.

THE present “ Manual of Operative Surgery” has for its
object the consideration and description of the various
surgical operations which may be performed upon the
human organism for the alleviation or radical cure of
those malformations, diseases, or injuries amenable to direct
surgical interference.

Before any surgical operation is performed, the surgeon
should give careful consideration to the following details :—

(a) The indications for its performance.

(6) Preliminary preparations—(1) For asepsis; (2) For
anzsthesia.

(¢) Selection of instruments.

(2) Position of patient, operator, and assistant or assistants.

(¢) Actual operation.

(f) After-treatment.

Indications.—The chief indications for the performance
of each operation, or group of operations, will be mentioned
in the present work, but a complete and detailed discussion
of them will not be attempted, since this belongs to a text-
book on surgery proper. It is, however, advisable, in my
opinion, that, in a text-book intended for the use of
students, an outline of the indications for the perform-

1
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ance of the operation which is under discussion should be
given.

Preliminary preparations.——(z) For asepsis.—That por-
tion of the body which is about to be operated upon, if it is
covered with hair, should be well shaved on the day previous
to the operation. The skin should next be rendered as
aseptic as possible by washing it with soap and hot water,
next with ether or absolute alcohol, and finally with a solu-
tion of perchloride of mercury (1 in 500), or carbolic acid
(1 in 40). A sterilised dressing is then applied and left
on until the time of operation. Immediately before the
operation is commenced, and after the patient has been
anasthetised, it is advisable to repeat the disinfection of the
skin by the method just described.

() For anesthesia.—An aperient medicine should be
given, if possible, on the day preceding the operation, and an
enema on the morning of the operation, so as to evacuate
the intestines ; this is especially necessary before operations
on the abdominal portion of the alimentary canal, or upon
the rectum. No food should be given by the mouth for
three or four hours before the operation is performed.
Proper observance of these precautions tends to avoid
vomiting during the administration of the ansthetic, and
also involuntary evacuation of the feces. When the ali-
mentary canal is the seat of operation, it is of great advan-
tage that it should be as empty as possible, so that the
possibility of soiling the peritoneum with intestinal contents
may be minimised. In many abdominal operations, especi-
ally those which involve the pelvic viscera, it is advisable to
empty the bladder immediately before or after the com-
mencement of the administration of the anasthetic. This
can be done either by directing the patient to pass water
shortly before coming to the operation room, or by passing
a catheter when the an®sthetic has been given.

In operations of emergency, such as for strangulated
hernia, acute intestinal obstruction, or severe injuries, it is
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generally impossible to carry out effectualiy these preliminary
precautions, owing to the necessity for the immediate per-
formance of the operation. In these cases the skin in the
neighbourhood of the field of the operation is shaved so as
to free it from hair, and then made as aseptic as possible
by washing it with soap and water, ether, and then with
perchloride of mercury solution, after the manner already
mentioned.

8election of instruments.—Before a surgical operation
is commenced, all instruments which may be required
during its performance should be selected and rendered
sterile. In order to make this selection satisfactorily, it is
necessary to review mentally the different stages of the
operation, and to decide what instruments are requisite for
each stage. Thus, whenever an incision through the skin
has to be made, a cutting instrument, such as a scalpel, is
requisite ; if the wound is deep, or the anatomical structure
upon which it is proposed to operate is not readily exposed,
retractors are required ; if blood vessels are to be divided,
pressure forceps are necessary; and if a bone requires
section, a saw of appropriate shape, or bone forceps must
be taken. As a general rule, it is advisable to use as few
instruments as possible.

Needles and suture material will also be required if it
is wished to close up the external wound, and ligatures for
the arrest of hemorrhage. The best ligature or suture
material for general use is sterilised silk of different thick-
nesses. Catgut is preferred by many surgeons for all buried
sutures or ligatures. If its sterility can be relied upon, there
is no objection to its use. Silk-worm gut and horsehair are
very useful for the approximation of the margins of a skin
incision. Whatever ligature material is selected, great care
must be taken to ensure that it is in an aseptic condition.
Silk can be boiled immediately before the commencement
of every operation, and, on this account, its freedom from
micro-organisms can be guaranteed.
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Operation table.—A table which stands firmly upon its
supports should be ‘selected for the purpose. Fig. 1 is a
representation of the form of table which is used in St.
Bartholomew’s Hospital. It has an arrangement for warm-
ing by means of hot water, so that chilling of the patient is
avoided when the operation is a prolonged one, or a con-
siderable amount of exposure of the patient is necessary.

F1G. 1.—Operating table, with zinc water reservoir and
perforated top.

In emergency cases, however, any form of firm support can be
utilised for the purpose, care being taken that it is of suitable
height and stability, and that it is made as clean as possible.

Position of patient, operator, and assistants.—The
patient should be placed in a position that will at once
ensure the greatest possible advantage being taken of all
available light, afford a complete exposure of the field of
operation, and in no way hamper the movements of the
operator and his assistant. Care, however, must be taken
that the respiration is not interfered with, and that room is
allowed for the administrator of the anasthetic.

The operator places himself in such a position that he
can easily and readily get at the region which is to be
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operated upon, whilst the assistants are so placed that they
can afford the greatest help to the surgeon
without impeding his movements.

The assistant or assistants, especially when
not well acquainted with the technique of
surgical operations, should receive explicit
instructions from the surgeon as regards
their duties. A good assistant in a surgical
operation does what is required of him
at the right moment, but otherwise does
not interfere with the course of the opera-
tion.

Actual operation.—Every surgical opera-
tion can be conveniently divided into several
stages, the number of which varies somewhat
according to the class of operation which is
being performed. In nearly all cases the
first stage is the s&in incision. This is made
with a cutting instrument, usually a scalpel.
In some forms of operation, however, such
as tenotomy, a special knife called a teno-
tome is used ; or, in amputations, an amputa-
tion knife of suitable shape is employed ;
whilst in those cases in which the skin is not
divided, such as the removal of a nasal polypus
or the excision of laryngeal growths by the
intra-laryngeal method, no knife is necessary,
a special form of instrument suitable for the
individual operation being made use of.
Fig. 2 is a representation of a good form of
scalpel. This form of knife is recommended Gl
for making most skin incisions which are F!G: 2-—Scalpel

. of good shape,
of moderate length, and for carrying out any  ith a metal
dissections which may be necessary during handle.
the further stages of the operation.

Method of holding a knife.—Several different methods of

11|
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holding a knife, when performing a surgical operation, are
adopted. These may be classified as follows, namely : —
(a) “Dissecting” position.
(6) ““Fiddle-bow” position.
(¢) “Dinner-knife” position.
(d) “Grasping” position.

Fi1G. 3.—** Dissecting " position of holding a knife.

(a) Fig. 3 is an illustration of the manner in which a
scalpel ought to be held in the first or dissecting” position.
This is sometimes called the “pen” or “writing” position.

FI1G. 4.—'* Fiddle-bow ” position of holding a knife.

nethod ought to be adopted in making nearly all
ns which are not more than 3 or 4 in. in length,
1 all cases where any fine or delicate dissection is
ary, such as the exposure of an artery, nerve, or vein,
>n separating any new growth or other pathological
ion from its connections with important structures.
Fig. 4 is a representation of a scalpel held in the
=-bow ” position.
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This method of holding a knife is made use of by some
surgeons when making skin incisions and rough dissections,
but its adoption is not recommended, since the instrument
is not held so firmly as in Fig. 3, and consequently greater
risk is incurred, in the performance of a delicate dissection,
of doing damage to the adjacent structures.

(¢) When it is desired to make a long incision, as in the
removal of a large tumour or the formation of the flaps in an
amputation, or to separate soft tissues from their connection
with bone as in excision of a joint, the knife should be held
in the so-<called “dinner-knife” position. This method of
holding a knife is shown in Fig. 5.

F1G. 5.—'* Dinner-knife ” method of holding a knife.

(d) When it is necessary for the surgeon to make a long
sweeping cut, as in performing an amputation by the
“circular” method, the knife is usually held in the position
shown in Fig. 6. This position is sometimes called the
“ grasping ” position.

Great care must be taken, when making an incision
through the skin and underlying soft tissues, to avoid what
is called “tailing ” of the incision. By the term “tailing”
in operative surgery is understood making the central part
of an incision deeper than either one or both extremities.
In order to avoid this, some surgeons advise that the knife
should be held in a vertical position at the commence-
ment of the incision, thus making this part of the
operation of the nature of a stab, There is a decided
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objection to this method of commencing an incision.
The skin is much tougher and more resistant than the
underlying soft tissues, and, owing to this fact, it sometimes
happens, when the scalpel is entered in this manner, that
the point penetrates much more deeply than is wished,

Fi1G. 6.—Long amputation-
1-=i€~ teld in the *‘ grasp-
sition,

and perforates an important blood
vessel, or divides an adjacent nerve
trunk. On this account the “ver-
tical” method of commencing an
incision is not recommended. It
is advised that all ordinary incisions
which are of moderate length should
be commenced with the knife held
as in the position shown in Fig. 3,
and that the blade of the instrument
should be used for cutting the
tissues ; as the knife is brought out
from the wound, the handle is
raised so as to make it almost
vertical, by which means * tailing”
in this part of the wound is avoided.
A beginner in operative surgery
usually has a tendency to use the
point of the knife too much, instead
of the blade, whilst making the
main part of the incision. The
wound is maintained of equal depth
for its entire length, until the
anatomical structure sought for is

.. In order to do this, it is usually necessary to
1 occasional extra light stroke with the knife in
t part of the incision, since there is a tendency to
ail this portion of the cut.

irther stages of each operation differ according to
edure which is being carried out. They will be
1 in connection with the individual operations.
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Arrest of hemorrhage.—During the performance of every
surgical operation which necessitates the division of blood
vessels, attention must be paid to the arrest of hamorrhage.

F1G. 7.—Pressure forceps. F1G. 8,—Artery forceps.

This is effected by seizing each bleeding point with a pair
of pressure or artery forceps, and then applying a ligature.
Figs. 7 and 8 are illustrations of pressure and artery forceps.
Occasionally it is desirable to operate by what is called the
“bleodless ” method. In this case an elastic bandage is
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wrapped around the affected limb, commencing below, and
applied sufficiently tightly to force the blood upwards, and
to arrest the circulation in the arteries which supply the
part. An elastic tourniquet is then fastened around the
limb above the region upon which it is proposed to operate,
a strip of lint being placed be-

tween the rubber tube and the

skin, and the elastic bandage re-

moved. When the operation

is completed, this tourniquet

is gradually loosened, and all

bleeding vessels picked up with

FiG. 9.—Rubber bandage for pressure or artery forceps and
rendering a limb bloodlessdur- },0,1,red in the usual manner.

ing an operation. > . .

Figs. 9 and 10 are illustrations
of the rubber bandage and tourniquet which are used
for this purpose. The use of the bandage may be
dispensed with in many cases, and instead the limb may be
elevated for a few minutes, and the blood forced towards
the trunk with the hands before the application of the
tourniquet.  All hemorrhage should be carefully arrested
before a wound is closed.

Closure of wound.—The final stage of the majority of
surgical operations is the
closure of the external
wound. This is usually
effected by the introduc-
tion of some form of
suture or sutures. The
two commonest and most
useful methods are the “interrupted” and the “continuous”
suture. The instruments which are necessary for this pro-
ceeding are needles, a needle-holder, and suture material.
Figs. 11, 12, and 13 are illustrations of fully-curved, half-
curved, and straight surgical needles. The shape of the
needle which ought to be used for closing an incision

F1G. r0.—Elastic tourniquet.
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depends upon the depth and accessibility of the wound.
In deep wounds, or wounds which are not readily accessible,

F1G. 11.—Fully-curved needle.

FIG. 12.—Half-curved needle.

(& =

F1G. 13.—Straight needle.

curved needles will be found to be most useful, whilst for
shallow cuts straight needles will be most convenient.

MR T S

Fi1G. 14 —Needle-holder suitable for all kinds of surgical
needles,

Fig. 14 represents a useful and simple form of needle-
holder. The instrument shown in Fig. 15 will occasionally
be found to be very useful in sewing up external wounds.
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The needle is passed through the tissues, the suture slipped
into the slot near the apex, and the needle withdrawn.
The use of this form of needle obviates the necessity of

FIG. 15.—Combined needle and needle-holder.

threading each suture, and also the use of a needle-holder.
It will be found most useful for closing long incisions.
Closure of an incision by a simple interrupted suture.

FiG. 16.—Mecthod of introduction of a series of simple
‘‘interrupted” sutures, All the sutures have been intro-
duced, but none tied.

—The individual sutures are introduced separately at equal
distances from each other, and after the manner shown in
Fig. 16. The insertion of a series of interrupted sutures

N

FIG. 17.—Row of simple * interrupted " sutures inserted, tied,
and ends cut short.

can be facilitated by the assistant placing a blunt hook in
each extremity of the wound, and exerting traction in
opposite directions so as to render the margins taut.
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When all the sutures have been inserted, each one is tied
and the ends cut short. Fig. 17 shows the appearance of

F1G. 18.—Method of inserting a simple ‘‘continuous”
suture.

an incision which has been closed by the insertion of a row
of simple “interrupted ” sutures.
Closure of an incision by a continuous suture.—This form

M

FI1G. 19.—Appearance of an incision when closed by a
‘“ continuous "’ suture.

of closure of a skin incision is a very good one, since by its
adoption the margins of the wound can be very readily
brought into exact apposition and kept there until union

F1G. 20.—Method of tying a ** reef "’ knot.

has taken place. A little more care, however, is required
than when the “interrupted” suture is inserted. Fig. 18
shows the method of inserting a continuous suture, and
Fig. 19 its appearance when the margins of the incision
have been approximated and the ends secured.
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When a series of sutures has been inserted for the closure
of an external wound, each one should be tied separately by
making a “reef” knot. Care must be taken not to tie what
is called a “granny ” knot, as it is liable to slip, and hence
allow the margins of the cut to become slightly separated.

FIG. 21.—A “* granny " knot.

Fig. 20 shows the method of tying a “reef” knot, and
Fig. 21 a “granny ” knot. When silk-worm gut is used for
closing an external wound, the best method of tying it is by
the first stage of a so-called true surgical knot. Fig. 22 is
an illustration of this method of tying a suture, whilst

FiG. 22.—True ‘* surgical " knot, first stage,

Fig. 23 shows the completed knot. This method of tying
sutures will also be found to be very useful in those cases
in which it is somewhat difficult to keep the margins of the
incision in exact apposition during the making of the second
“hitch.”

Fig. 24 is a representation of a wound closed by a
series of “interrupted” sutures of silk-worm gut, each
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suture being secured by the double “hitch” of the
surgical knot.

When a suture is tied, care should be taken not to fasten
it too tightly, otherwise the suture may cut out, or an
unnecessary amount of scarring may result. Each suture

F1G. 23.—True *‘ surgical " knot, completed.

should be tied only tight enough to keep the margins of the
wound in exact apposition. When the incision is a deep
one, or the cut surfaces are very extensive, the above

FIG. 24.—A wound closed by ‘‘interrupted " sutures, each
being secured by the ‘‘double hitch” of the true
* surgical ” knot.

methods of closing a wound are insufficient, since the
deeper parts of the cut are not brought together by the
sutures. In order to avoid non-approximation of the
deeper parts of an incision, ‘“buried” sutures are
sometimes inserted. This method is of much use in
closing wounds of the abdominal walls; but in the ex-
tremities, as after amputations or the removal of tumours,
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the cut surfaces can in nearly all cases be brought into
exact apposition by the careful application of bandages.

Introduction of drainage tubes.—A drainage tube is rarely
required in the treatment of a wound which has been made
by a surgical operation. In all cases of clean incised wounds,
where the cut surfaces can be brought into apposition by
the insertion of sutures and the application of a dressing
and bandages, no drainage is necessary. When, however,
extensive cut surfaces have been made, and there has been
much oozing of blood, or the tissues were cedematous at
the time of operation, it is advisable to leave an angle of
the wound unclosed, and not to apply the sutures in the
rest of the incision too closely or too tightly. This pre-
caution will allow of the necessary escape of blood and
lymph from the depths of the wound, and its absorption by
the overlying dressing. It occasionally happens that it is
not possible to effect complete approximation of the deeper
portions of a wound, as after the extirpation of a large
tumour with deep connections, or after the removal of
abdominal or pelvic tumours which had extensive con-
nections or adhesions; and in these cases it is advisable
either to put in a drainage tube, or to pack that portion of
the cavity whose walls cannot be approximated with a long
strip or tampon of aseptic gauze, one extremity of which is
allowed to protrude from an angle of the external wound
which is left open for the purpose. Usually this method of
packing with gauze will be found more efficacious than the
use of a drainage tube. In both cases the strip of gauze or
the drainage tube is removed at the end of twenty-four or
at most forty-eight hours, unless some complication such as
hzmorrhage or suppuration has occurred.

A drainage tube or a tampon of gauze ought to be placed
in those wounds which are the seat of septic processes at
the time of operation, and also in cases in which a fistula is
very liable to result, as after certain operations on the
alimentary canal and the urinary system.
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After-treatment.—The treatment which ought to be
adopted after the performance of a surgical operation can
be considered from two aspects, namely—(a) The after-
treatment of the wound, and (4) the after-treatment of
the patient generally.

(@) The after-treatment of the wound.—When the wound
is of an aseptic nature, and no drainage tubes or tampons of
gauze are inserted, the dressings which have been applied at
the end of the operation can be left on for five to seven
days, and then removed and replaced by others. If] how-
ever, much oozing occur, and the dressings become soaked
with exudations, they ought to be removed and replaced
by fresh ones. The sutures which have been inserted for
the closure of the external wound should be removed at the
end of five or seven days, especially if they are of silk. If
silk sutures are left longer than this they are very liable to
cause the development of ‘“sutural ” or “stitch ” abscesses.
When silk-worm gut is used it can be left longer—ten days
or a fortnight—without an abscess of this nature being
formed. When drainage tubes or tampons of gauze are
inserted in an operation wound, they should be removed at
the end of twenty-four hours, and replaced by others if it is
considered to be necessary.

() The general after-treatiment.—Careful attention must
be paid to the feeding of the patient, and also to the
hygienic conditions and surroundings. The part of the body
which has been the seat of operation should be kept at
rest, either by simply keeping the patient in bed, or by
applying some form of splint or stiff apparatus. The air
should be allowed to circulate freely in the neighbourhood
of the dressings, so as to prevent the atmosphere becoming
moist, foul, and contaminated with the exhalations from the
skin. This can be effected by.raising the bed-clothes from
the affected portion by means of a cradle.
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OPERATIONS UPON THE STOMACH AND
INTESTINES.

THE majority of operations upon the stomach and in-
testines are carried out through an incision in the anterior
abdominal wall. In lumbar colotomy, however, the
incision is made in the loin; and in operations upon the
rectum, the posterior half of the perineum or the region of
the sacrum is the seat of the incision.

Hence the first sfage in most operations upon the
stomach or intestines is the making of an incision through
the abdominal parietes, and the opening of the peritoneal
cavity. This incision is often made in the middle line,
through the linea alba, so as to avoid the division of nerves,
and to minimise the risk of occurrence of a ventral heria
at a later period. If it is not possible or convenient to
make the incision in the middle line, it should be so placed
that the nerves which supply the muscles of the anterior
abdominal wall are exposed to as little injury as possible.
These nerves run for the most part in an oblique direction
from behind downwards and forwards. The large blood
vessels of the anterior abdominal wall—the deep epigastric
artery which runs from opposite the mid-point of Poupart’s
ligament to the umbilicus, and the superior epigastric
artery which runs from the seventh costal cartilage to the
umbilicus—should also be avoided.

The length of the parietal incision varies according to the
nature of the operation. ;Ehe longer the incision the
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greater is the liability to a subsequent ventral hernia. It
is, however, most important that the surgeon should have
an unobstructed view of the organs upon which he proposes
to operate, and sufficient room for the easy performance of
the necessary manipulative procedures.

When the skin, fasciz, and muscular strata of the
abdominal wall have been divided, all h@morrhage should
be arrested by the application of ligatures to the bleeding
points, and the wound sponged dry. Next, the peritoneal
cavity is opened. The parietal peritoneum can usually be
recognised by the loose fatty tissue layer—subperitoneal
fat—which lies between its external aspect and the trans-
versalis fascia, and also by the arborescent arrangement of
the blood vessels upon its surface. The peritoneal cavity is
most safely opened by picking up a piece of the membrane
with dissecting forceps, and cutting upon the points with the
scalpel. When this has been done, the aperture is enlarged
by pushing through it the points of a pair of dissecting
forceps, and cutting between them. The fingers of the left
hand may then be introduced, and the opening further
enlarged by cutting between the fingers, which serve as
a director and keep the intestine and omentum out of
the way. When a piece of the parietal peritoneum is
picked up with the dissecting forceps, the underlying
intestine or omentum slips away, if the normal peritoneal
cavity has not been obliterated by peritonitis and the
formation of adhesions.

The second stage of an abdominal operation of this kind
is the finding of the anatomical structure upon which it is
proposed to operate, and the performance of whatever
procedure may be necessary.

When the object of the operation has been effected, in
some cases, such as the resection of a portion of the
alimentary canal or the establishment of an intestinal
anastomosis, the parietal wound is closed, whilst in others,
such as the creation of an artificial anus or the drainage of



20 OPERATIONS UPON STOMACH AND INTESTINES.

a purulent collection, it is left open, so as to allow of the
insertion of a drainage tube or packing with strips of
gauze.

Washing out, or irrigation of the peritoneal cavity.—
Before the closure of the wound in the parietes, care must
be taken to remove by sponging or irrigation all traces of
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F1G. 25.—Diagrammatic section of a portion of gut wall, showing
the method of insertion of a Lembert's suture.
a. Peritoneum. ¢. Submucous coat.
4. Muscular coat. d. Mucous coat.

blood or any kind of extraneous matter from the peritoneal
cavity. In all cases where the peritoneum has been soiled
by septic material from the alimentary canal, or by pus, it is
advisable to thorougly irrigate the contaminated area.
Methods of intestinal suture.—For the performance of

//"’/////////////////

Fi1G. 26.—Diagrammatic section of a portion of intestinal wall,
showing method of approximation by Lembert's suture.

operations upon the stomach and intestines, it is necessary
for the surgeon to be familiar with some of the methods of
intestinal suture. The principal of these will now be
described. The most important of these are—

(a) Simple continuous suture.

() Simple interrupted suture.

(¢) Lembert’s suture.

(@) Czerny’s suture (Czerny-Lembert).
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(¢) Gussenbauer’s suture.

(/) The Czemny-Lembert-Wolfler suture.
(¢) Chaput’s suture.

(%) Halstead’s mattress or quiited suture.

|
[
|

(a) and (8) The simple continuous and simple interrupted
sutures have already been described on pp. 12, 13.

(¢) Lembert's suture.—Fig. 25 shows the mode of
inserting a suture by Lembert’s method, and Fig. 26 the
manner in which the serous surfaces are brought together.

Fig. 27 is an illustration of an incision for the closure of
which a series of Lembert’s sutures has been inserted.

> eI N K
Fi1G. 28.—The same incision, with the sutures tied and
the ends cut short.

FiG. 27.—Illustration of an incision, with a series of
Lembert's sutures inserted but not tied.

Fig. 28 shows the appearance of such an incision when
the sutures have been tied and the ends cut short.

In inserting a Lembert’s suture, the needle is made to
transfix the serous and muscular coats and penetrate the
submucous coat of the intestine on one side of the wound,
and then the same proceeding is repeated on the other
side, care being taken not to pierce the mucous coat.
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(d) Czerny’s suture really consists of two superimposed
tiers of Lembert’s sutures; the first tier unites the serous
and muscular coats of the margins of the wound, whilst the
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F1G. 29.—Czerny's suture : Dxagrammalic representation of
method of inserting Czerny's suture,
A. First suture. | B. Second suture,
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FiG. 30.—Gussenbauer’s suture : Section of gut wall, showing
method of insertion.
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FIG. 31. —Gussenbauer s suture : Sectlon of gut wall, showing
manner of approximation as suture is tied.
second is placed a short distance beyond. All the sutures
of the first tier are inserted, tied, and cut short before any of
the second tier are passed.
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Fig. 29 shows the method of inserting this variety of
suture.

() The suture of Gussenbauer is in reality a double
Lembert (or Czerny)
suture, inserted with
one thread at the
same time (Figs. 30
and 31).

(f) The Czerny-
Lembert- Wolfler sut-
ure, or sulure in
three stages.—This
method of suture
is essentially a FiG. 32.—Czerny- Lembert - Wolfler suture:

Czemny's suture, with Section of intestine, showing manner of inser-
th dzl't' f’ i tion, etc., of the three tiers of sutures.
€ addition of a tier

of sutures which unite mucous membrane to mucous mem-
brane, as shown in Fig. 32.

(¢) Chaput's suture—The essential point in this suture
is the preliminary separation for a short distance of the
mucous membrane from the muscular and serous coats.

When this has been
done, the margins

N T T DTN of the mucous mem-

Y —— 1 brane are united by
the insertion of a
series of simple in-
terrupted sutures.

FIG. 33.—Chaput's suture : Section of intestine, Next, the serous
showing method of insertion and manner of 3nd muscular coats
approximation.
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are slightly everted
and fixed in apposition by a series of simple inter-
rupted sutures, according to the method shown in Fig.
33.

(k) Halstead's quilted or mattress suture is inserted
according to the method shown in Fig. 34, care being taken
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to ensure that the needle passes through the muscular coat
and pierces part of the submucous layer.

Of these methods of intestinal suture the best is probably
a combination of a continuous suture with Lembert’s or
Halstead’s suture. The continuous suture is made to
transfix the mucous membrane
alone, or, if this cannot readily
be done, the whole thickness of
the margin of the wound; a
series of Lembert’s or Halstead’s

FiG. 34—Halstead's quiltea Sutures are then inserted, ac-
suture: Appearanceofawound cording to the manner already
with a series of these sutures Jescribed.

inserted. This method of closure of
intestinal wounds produces less puckering of the tissues,
and hence causes the minimum of contraction.

Method of closure of the parietal wound.—The incision
through the abdominal wall may be closed in the following
ways :—

1. By one row of simple interrupted sutures, each suture
passing through all the layers of the abdominal wall.

2. By two tiers of sutures—one being a simple continuous
suture for the peritoneum, and the other a row of simple
interrupted sutures which pass through the rest of the
abdominal wall.

3. By three tiers of sutures—the first, a simple continuous
suture through the peritoneum; the second, a series of
buried interrupted sutures which approximates the muscular
strata; and the third, interrupted or continuous, for the
fascie and skin.

When more than one tier of sutures is inserted, the deep
ones are tied and the ends cut short before the next row
is inserted.

The following operations upon the stomach and intestines
will now be described : —
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OPERATIONS UPON THE STOMACH.

Gastrostomy.

Gastrotomy.

Pyloroplasty.

Gastro-enterostomy.

Pylorectomy.

Operation for perforated gastric ulcer.

OPERATIONS UPON THE SMALIL INTESTINE.

Closure of perforating wound of the intestine.
Resection of the intestine—
1. Suture methods (circular enterorrhaphy, Maunsell’s method).
2. With the aid of a mechanical appliance (Murphy’s button, a
bone tube, or a bone bobbin).
Formation of artificial anus.

OPERATIONS UPON THE LARGE INTESTINE.

Removal of vermiform appendix.
Excision of caecum.

Resection of large intestine.
Colotomy—

1. Inguinal.

2. Lumbar.
OPERATIONS UPON THE RECTUM.

For hzemorrhoids.

For fistula in ano.

Excision of part of rectum—
1. Perineal method.
2. Sacral method.

OPERATIONS UPON THE STOMACH.

Gastrostomy.—The operation of gastrostomy has for its
object the establishment of a permanent fistulous com-
munication between the cavity of the stomach and the
surface of the body.

The stomach is situated in the upper part and on the left
side of the abdomen, but its exact extent and relations
depend upon the amount of its distension. In every con-
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dition, however, the main part of the viscus occupies the
left hypochondrium and the left half of the epigastrium.

Indications. — Undilatable fibrous strictures of the
cesophagus, and carcinoma of the cesophagus, when life
will probably be prolonged by the operation.

F1G. 35.—Stomach and its relations as seen from the front
when the liver has been removed. —After TESTUT.

Instruments. — Scalpel, dissecting forceps, scissors, re-
tractors of moderate size, pressure forceps, curved needles,
needle-holder, and ligature silk (two sizes, fine and medium).

Position.—The patient is placed in the dorsal position,
near the left side of the table. The operator stands on the
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left side and the chief assistant on the other side directly
opposite to him.

Many varieties of operation have been described; the
best of these appear to be those which have been proposed
by, and are known as the operation of Frank (or Albert),
and that of Witzel.

Frank's operation.—The operation itself may be divided
into three stages, namely—

(a) Incision of the ab- ——y—
dominal wall; () exposure

of the stomach and fixa-

tion of a portion of the

viscus in the abdominal e y

wound ; (¢) incision of the L
thoracic wall immediately / \ 1/
above the costal margin,

suture of the stomach to
the margins of this open- ~

ing, and formation of a A v
gastric fistula. \ /
(a) Incision of the ab- ay

dominal wall. —An in-

cision from 2 in. to 2} in.

in length is made in the

abdominal wall, parallel to g, 36.—Gastrostomy (Frank’s or
and 1 in. below the costal  Albert’s method): Position of in-
margin, and OP. pOSite the C's“;"ls'““t or abdominal incision.
costal cartilages of the 4. Second or thoracic incision.
seventh, eighth, and ninth

ribs of the left side (Fig. 36). The scalpel is made to
divide the skin, fasciz, and anterior layer of the sheath
of the rectus abdominis muscle, and when the surface
of the muscle is exposed its fibres are separated in a vertical
direction for about 1 in., the separation being about one
finger’s-breadth from the linea semilunaris. By this means
the posterior wall of the sheath is exposed. This is now
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divided in the line of the original incision, the margins of the
wound in the rectus being retracted, together with the under-
lying transversalis fascia, subperitoneal fat, and peritoneum.
(8) Exposure of the stomack and fixation of a portion of
the viscus in the abdominal wound.—The stomach is sought
for by passing the fingers of the right hand into the peri-
toneal cavity. It can be

N\ — recognised by the thickness

of its walls, the attachment

of its superior margin to

the liver by means of the

L 4 gastro - hepatic omentum,
N the smoothness of its sur-

/ face, and the absence of

K sacculations and appen-

dices epiploicee. When the
stomach has been recog-

N S nised, a portion of it is
/ brought into the wound,
v o and a point selected upon

its anterior aspect opposite

to the parietal incision and

about 1} or 2 in. above

FIG. 37.—Gastrostomy (Frank’s or the greater curvature. A

Albert's method) : Cone of stomach thick suture is passed

brought out of first incision and through the serous and
sutured ‘to serous and muscular

strata of abdominal wall. muscular coats of the organ

at the point selected, and

this is left long and used to lift up the stomach during the

later stages of the operation. A cone of the anterior wall of

the stomach (Fig. 37) is lifted up into the abdominal wound,

and its base sutured to the margins of the incision by

the insertion of a ring of fine silk sutures. Each suture

passes through the serous, muscular, and submucous por-

tions of the wall of the stomach, and also the serous and

muscular strata of the anterior abdominal wall. These
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sutures are inserted at intervals of about one-third of an
inch, and all are introduced before any are tied. The
cone of the stomach which is brought out in this manner
in most cases is about 1} in. in length, but this depends
upon the thickness of the anterior abdominal wall. If the
abdominal incision is larger than the portion of stomach,
the ends of the incision
are closed by the insertion

v
of sutures in the usual
manner.
(¢) Incision of the tho-
racic wall, etc.—An in- ~ %

cision three-quarters of an \

inch in length is now made | / y

over the costal margin, 3"5,_

opposite the middle of the

first incision and parallel -

to it. This is deepened \ pd

until the deep fascia has \ /

been divided and the sur- 0

face of the external oblique

exposed (Fig. 36, 4). The

bridge of skin and fascia

which separates the two F1G. 38. — Gastrostomy (Frank's or
incisions is lifted after the  Albert'’s method): Operation com-
deep fascia has been de- pleted. The opening in‘th? §tomach
tached from the muscle. is attached to the upper incision.
The long loop of silk which is fixed to the stomach is passed
undemeath this bridge of skin, and brought out through the
second incision and traction exerted upon it. The cone
of the stomach is thus drawn underneath the cutaneous
bridge.

A small aperture about half an inch in length is then made
in the wall of the protruded part, and the margins of this in-
cision are fixed to those of the wound in the skin by the in-
sertion of sutures. Each suture passes through the skin and
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fascia, and then through the entire thickness of the wall of
the stomach (Fig. 38). The margins of the first incision are
then united by a continuous suture. The advantages of this
operation are: The stomach can be opened at the time of
operation, the margins of the aperture and the walls of the
fistula can be held in apposition during the intervals

o
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F1G. 39. — Gastrostomy (Witzel’s operation): Method of
opening stomach and fixing tube in a groove formed
from anterior surface of viscus.

between feeding, regurgitation of food is prevented, and
is is not likely to be induced.
l’s gperation. — The peritoneal cavity is opened
he preceding operation. When this has been
portion of the anterior wall of the stomach is
into the wound, and a point selected about 1§
'e the greater curvature. With a tenotomy knife
el an aperture is made in the stomach wall,
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sufficiently large to admit a rubber tube, as shown in Fig.
39. The dark circle indicates the position of the incision.
Next, a series of Lembert’s sutures are inserted in the
stomach in such a manner that they pass over the tube, and
when they are tied they convert a portion of the anterior
wall of the stomach into a canal, commencing at the
aperture which has already been made. Fig. 40 shows

Fi1G. 40.—Gastrostomy (Witzel's operation): Rubber tube
passed through aperture in stomach, and row of
Lembert’s sutures inserted.

these sutures inserted and not tied, and Fig. 41, tied, and the
ends cut short.

The margins of the upper portion of the canal are united
to those of the abdominal wound, and the remaining portions
of the parietal incision closed. Figs. 42 and 43 illustrate
these stages of the operation.

The advantages of this operation over the preceding one
are, it does not cause so much constitutional disturbance,
and it is easier to bring the requisite amount of stomach
wall into the wound. The disadvantage is that it is not
quite so easy a matter to prevent regurgitation.
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When there is any difficulty of bringing the stomach into
the external wound, or it is thought that the patient will not

Fi1G. 41. — Gastrostomy (Witzel's operation): Method of
formation of oblique groove or channel from anterior
wall of stomach. The row of Lembert'’s sutures are tied.
stand the more severe ¢ Frank’s ” operation, this modification
of gastrostomy ought to be performed.

Fi1G. 42. — Gastrostomy (Witzel's operation): Method of
fixation of margins of aperture of artificial channel in
wall of stomach to margins of external wound.

@astrotomy.—The term gastrotomy implies the making
of an opening through the wall of the stomach. This
opening is usually closed immediately after the object of
the operation has been attained.

Indications for operation.—Gastrotomy has been per-
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formed for the following conditions:- -(@) The presence
within the stomach of a foreign body which will not readily
pass through the pylorus; (&) fibrous constriction of the
pylorus, or of the lower portion of the cesophagus; (¢) local-
ised malignant growths of the stomach, which are limited to
the mucous membrane ; (4) impaction of a foreign body
in the lower part of the cesophagus.
Instruments.—Similar to those for gastrostomy.
Position.—The patient
is placed in the dorsal posi- —\—
tion, the operator stands
on the left side, and the
chief assistant opposite to

him. N\ )
Operation.—The opera- AN
tion of gastrotomy may be 'ﬁi“\

divided into four stages,

namely — (¢) Abdominal

incision; (8) finding of the =

stomach, bringing it into N\

the parietal wound, and \ /

location of the foreign [

body or other pathological

condition; (¢) incision of

the stomach wall, and re-

moval of the foreign bOdy, FIG. 43.—Gastrostomy (Witzel's opera-

or treatment of the special tion): .Appearance of abdomen when
. .y operation is completed.

pathological condition for

which the operation is undertaken ; () closure of the

incisions in the stomach and in the abdominal wall.

Before commencing the operation, it has been advised
that the stomach should be washed out with a dilute
alkaline solution, so as to render it as aseptic as possible,
and diminish the risk of the occurrence of peritonitis.

(@) Abdominal incision.—An incision 3 in. in length
is made parallel to the left costal margin, and 14 in.

3 .
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below it, commencing on the left, opposite the tip of the
ninth costal cartilage, and extending upwards and towards
the middle line. This incision is deepened until the peri-

toneal cavity has been opened.

If the operation is per-

formed for the removal of a foreign body, and the situation
of this structure can be felt, the incision is usually made
over it; and if it is being done for the relief of a

—
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FI1G. 44.—Gastrotomy : Abdominal

incision.

fibrous constriction of
the pylorus, the incision
is made in the linea
alba, according to Fig.
44.
(6) Finding of stomach,
etc.—The fingers are in-
troduced into the wound,
and the stomach felt for,
and also the locality of
the foreign body, fibrous
constriction, or growth.
Care must be taken when
palpating the stomach not
to cause injury to the
walls, if a sharp foreign
body is present. The
stomach is then brought
into the parietal wound,
and the surrounding por-

tion of the peritoneal cavity packed with aseptic Turkey

SNDONEES.

ciston of the stomack wall, removal of foreign body,
incision is made through the stomach wall in a
1 at right angles to the long axis of the viscus, so as
| injury to the chief blood vessels. The length of
sion varies according to the size of the foreign body
is wished to remove, or to the nature of the con-
, or the size and locality of the malignant growth,
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The foreign body is removed through the aperture made,
care being taken not to lacerate or damage the walls of the
stomach. If the operation is performed for the relief of a
fibrous stricture, either of the pylorus or the lower portion
of the cesophagus, the forefinger of the right hand is
passed into the cavity of the stomach towards the seat
of the constriction, and the narrowed portion of the canal
dilated by gently forcing the finger through the stenosed
part.

(d) Closure of wound.—The area of the wound in the
stomach wall is carefully sponged with aseptic sponges, and
the aperture closed. The mucous membrane is joined to
mucous membrane by the insertion of a continuous suture
of catgut, the muscular coats are united with interrupted
sutures of fine silk, and the serous and superficial muscular
coats by the insertion of a series of Lembert’s sutures.
When the incision in the stomach has been closed thus,
all sponges are removed from the peritoneal cavity, and
the exposed peritoneum carefully cleansed. The parietal
wound is then closed in the usual manner.

In the after-treatment of a case of this kind, no food is
given by the mouth for the first three or four days, the
patient being fed with nutrient enemata.

The operation of gastrotomy, when it is performed for
the dilatation of a fibrous stricture of the pylorus, has been
called “ Loreta’s operation.”

Pyloroplasty.—This operation has been recommended
by Heineke and Mikulicz as superior to digital dilatation, in
cases of fibrous stricture of the pylorus or the upper part
of the duodenum.

Operation.—The abdomen is opened by an incision in
the linea alba, as in the preceding operation, and the pylorus
and the constricted portion of the duodenum brought into
the parietal wound. The exposed portion of alimentary canal
being protected by aseptic flat sponges, an incision is made
on the anterior aspect of the constricted gut in its long axis,
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according to the method shown in Fig. 45. The margins
of this incision are then approximated as in Fig. 46, and

~

F1G. 45.—Pyloroplasty : Stomach and duodenum with
line of incision in gut wall,

fixed by the insertion of sutures. Three tiers of sutures
are inserted, the first uniting the mucous membrane, the
second the muscular coat, and the third the peritoneum.

i

FiG. 46.—Pyloroplasty : Appearance of incision when
sutures have been inserted and tied.

When the operation is completed, the margins of the
incision are at right angles to the long axis of the aflected
part of the intestine.

! The pylorus and duodenum are returned into the

r x\
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peritoneal cavity, and the external wound closed in the
usual manner.

Gastro-enterostomy.—The establishment of an artificial
communication between the cavity of the stomach and that
of the intestine is called “gastro-enterostomy ” ; if the duo-
denum is the part of the intestine to which the stomach is
attached, the operation is known as “gastro-duodenostomy ” ;
if the jejunum, * gastro-jejunostomy ; if the ileum, * gastro-
ileostomy ” ; and if the colon, “gastro-colostomy.”

Indications.—The operation of gastro-enterostomy is in-
dicated in the following clinical conditions, namely : —

(a) In those cases of malignant disease of the pylorus, in
which it is not advisable to attempt local removal of the
growth, and in which it is probable that life will be pro-
longed by the establishment of an artificial communication
between the stomach and the intestine.

(6) In certain cases of severe fibrous stricture of the
pylorus or duodenum, which cannot be satisfactorily
treated by * pyloroplasty.”

Position.—The patient is placed in the dorsal position,
the surgeon stands on the right side of the patient, and the
assistant on the left.

Instruments.—Scalpel, retractors, intestinal clamps, dis-
secting and pressure forceps, scissors, (anastomosis ‘“button,”
“tube,” “ bobbin,” or Senn’s plate, if it is proposed to make
use of one of these contrivances), needles, needle-holder,
and suture and ligature material.

Operation.—The operation of gastro-enterostomy may be
conveniently divided into the following stages :—(a) Parietal
incision ; (b) finding of stomach and required portion of
intestine, and bringing them out through the external
wound ; (¢) establishment of anastomosis between stomach
and intestine ; () closure of external incision.

(@) Parietal incision.—An incision from 3 to 4 in.
in length is made in the linea alba, commencing a
short distance below the ensiform cartilage, and extending
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to the umbilicus. This incision is extended until the
peritoneal cavity has been opened.

(6) Finding of stomack and required portion of intestine, and
bringing them out into the external wound.—The portion of
the intestine which is usually selected is the jejunum, a
short distance beyond the termination of the duodenum.
The great omentum is turned upwards and towards the
right, then a coil of small intestine, which lies upon the
vertebral column and at the level of the apex of the left
kidney, is taken and traced upwards ; if it is the jejunum, it
will be found to have a short mesentery at its upper part,
and to turn upon itself and become continuous with the
duodenum. If this is verified, the coil is traced downwards,
until a loop can be readily brought into the external wound

F1G. 47.—Intestinal clamp.—MAKINSs,

and applied to the stomach. This loop is emptied of its
contents by passing it between the fingers, and then two
intestinal clamps are applied at a distance of about 3 in.
from one another. The stomach is next brought into the
external wound, and an area selected on the anterior sur-
face, about 1 in. above the greater curvature and nearer to
the pyloric than the cardiac extremity. These portions of
stomach and intestine are surrounded with warm sterilised
towels and sponges. The formation of the anastomosis
may now be performed.

(¢) Formation of anastomosis between stomach and in-
festine.—The stomach and intestine may be united in a
variety of ways. These methods, however, may be divided
into two classes—union by swfure, and union by sutures
aided by a mechanical appliance, such as Senn’s plate, a
Murphy’s button, or a bone “tube ” or “bobbin.” If the
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“suture ” method is well performed, it probably is the best.
Of the mechanical appliances for this operation a “bone
plate ” or an anastomosis * button ” are the most suitable.
Union by sutures—The loop of intestine is applied to
the stomach in such a manner that, when the communication
has been established, the contents of the stomach will flow
into the intestine in a direction corresponding to that of the
normal peristaltic movements. This is said to be effected
by twisting the intestine ‘“halfa turn” on its long axis.

»
\"" Lz

7

F1G. 48.—Gastro-Enterostomy : Stomach and a coil of Jejunum
approximated and the margins of the incision closed on one
side.

S. Stomach; J. Jejunum. a. The sutures of the second
row tied and their ends cut short; 4. The sutures of the third
row inserted but not tied.

When this has been done, incisions 14 in. in length
are made through the serous and muscular coats of both
stomach and intestine. These incisions are so placed
that they correspond with one another, and the one in
the intestine is in its long axis. A series of Lembert’s
sutures of fine silk is now introduced at the lower margins
of the incisions, and each suture tied. Next, the mucous
membrane of each viscus is divided at the bottom of the
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incision, and the cut margins united all round by numerous
fine interrupted silk sutures. When this has been done,
the serous and muscular coats on the upper margins of the
incisions are united with Lembert’s sutures in a manner
similar to that adopted for the lower margins. When this
has been done, the communication between the stomach and
intestine is established, two circles of sutures preventing
escape of intestinal contents into the peritoneal cavity.
The area of operation is well sponged, and any weak points
in the suturing sought for, and, if found, closed by the inser-
tion of additional sutures. Next, all sponges are removed,
together with the intestinal clamps, and then the stomach
and loop of intestine are returned into the peritoneal cavity.

Union by sutures aided by *“ mechanical appliances.”—The
methods of using a Murphy’s anastomosis “button,” or a
bone “tube” or ‘“bobbin,” are described in connection
with the operation of removal of portions of the small
intestine on pp. §59-62.

The use of a “Senn’s plate ” does not appear to present
material advantages over that of careful suturing.

(d) Closure of external wound.—When the anastomosis
has been completed, and the contaminated part of the
peritoneum well sponged, the margins of the parietal
incision are united in the ordinary manner by the insertion
of one or more tiers of sutures, as described on p. 24.

Pylorectomy, or removal of the pyloric portion of the
stomach.—In this operation the pyloric extremity of the
stomach, together with the adjacent parts of the duodenum
and stomach, are removed through an abdominal incision,
and then the opening in the stomach is partially closed, and
that part which is left open is united to the open extremity
of the duodenum.

Indications.— Removal of the pylorus is rarely justifiable,
but in those cases of malignant disease of the pylorus in
which the pathological process is strictly localised to this
part of the alimentary canal, and there are no secondary

LN
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deposits elsewhere, it may be advisable to attempt the
removal of the growth, with the hope of affecting a cure, or
at least prolonging life for a period. The operation should
only be attempted in patients who are very good subjects
for surgical interference.

Preliminary preparations.—For several days before the
operation the stomach should be washed out with a dilute
antiseptic solution, and during this period easily digestible
food, which has previously been sterilised, should be given.
The day previous, an aperient medicine should be admin-
istered, so as to empty the intestines as far as possible.
Immediately before the patient comes into the operation
room the stomach should be again washed out.

Instruments.— Scalpel, pressure forceps, retractors (large),
large intestinal clamps, scissors, dissecting forceps, needles
(half-curved, of two sizes), needle-holder, and suture and
ligature material.

Position.—The patient is placed in the dorsal position,
and near the right edge of the table. The operator stands
on the right side, and the assistant directly opposite to him.

Operation.—The operation of pylorectomy may be divided
into the following stages :—(a) Parietal incision ; (4) local-
isation of tumour, separation of it from surrounding struc-
tures, and bringing it out through the abdominal wound;
(¢) removal of pylorus and affected portions of stomach and
duodenum ; (4) partial closure of wound in stomach, and
union of other part to duodenum; (e) return of stomach
and intestine into abdomen, and closure of external wound.

(@) Parietal incision.—An incision 4 in. in length is
made in the linea alba or in the right linea semilunaris,
usually the former, and situated over the most prominent
part of the tumour. The various strata of the abdominal
wall are divided in the usual manner until the peritoneal
cavity has been opened.

(6) Localisation, separation, and delivery of tumour and
adjacent portion of alimentary canal.—The fingers of the
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right hand are introduced into the peritoneal cavity, and
the position of the affected pylorus defined. The adjacent
coils of intestine and the great omentum are pushed out of
the way, and protected from injury by packing the region of
the tumour with flat sponges. The pylorus is next brought
out through the external wound. If its attachments to the
great and lesser omenta do not allow this to be done, these
structures are divided for a sufficient distance along the
greater and lesser curvatures of the stomach, and the cut
edges tied with ligatures so as to arrest hemorrhage. When
the tumour has been brought well forward into the external

F1G. 49.—Pylorectomy: Lines of incision in stomach and
duodenum. The dark portion represents the extent of the
growth,

wound, its relations are determined. If it is found to be
localised, and there are no signs of secondary growths in
the lymphatic glands of the gastro-hepatic omentum, in the
liver, or in the region of the head of the pancreas (or else-
where), it may be decided to effect its removal.

(¢) Kemoval of tumour, etc—Before commencing to re-
move the tumour, the contents of the adjacent portions of
the stomach and duodenum are pushed onwards (if any are
present), and then an intestinal clamp is applied to the
stomach about three-quarters of an inch above the limits of
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the growth, and a second clamp to the duodenum an equal
distance below it. These clamps prevent the escape of
intestinal contents into the field of operation, and help the
surgeon to control hamorrhage without much difficulty.
When the clamps have been applied, both the stomach
and duodenum are divided with strong scissors or a scalpel,
and the tumour freed from any other connections which it
may have. Care must be taken in making these sections,
that the common bile duct, the portal vein, and the hepatic
artery are avoided. They lie behind the first portion of the
duodenum, and then between the two layers of the gastro-

F

1G.

. 50.—Pylorectomy : Affected portions ot gut removed,
and part of incision in stomach closed by sutures.

hepatic omentum. The tumour having been removed, the
cavities of the exposed parts of the stomach and duodenum
are carefully sponged so as to render them as aseptic as
possible, and then the clamps are slightly loosened by the
assistant, in order to allow hemorrhage to take place from
the divided vessels, and so facilitate the application of liga-
tures to them.

(d) Partial closure of wound in stomach, and union of other
part to cut end of duodenum.—A part of the divided end of
the stomach is united, according to the method shown in
Fig. s0. The best method of doing this, is by the insertion



44 OPERATIONS UPON STOMACH AND INTESTINES.

of a continuous silk suture to the margins of the wound, a
firm hold of the mucous membrane being taken ; and when
this has been done, a series of L.embert’s sutures are in-
serted, as in Fig. 50. The next stage is the union of the
remainder of the wound in the stomach to the open ex-
tremity of the duodenum, and hence the re-establishment
of the continuity of the alimentary canal. This can be
done either by means of sutures alone, or by sutures aided
by a mechanical appliance, such as Murphy’s “button,” a
bone tube, or a bone bobbin.

(1) Sutures only.—The mucous membrane and the mus-

FiG. s1.—Pylorectomy : Stomach and duodenum united by
sutures,
cular coat of the stomach are united to the corresponding
portions of the duodenum by a series of interrupted fine
silk sutures. The insertion of these is commenced posteri-
| continued forwards until the entire circumference
yowel has been sewn up. As these sutures are
each one is tied and cut short, the knot being
the lumen of the gut. Next, the line of suture is
1ged so as to remove all traces of blood or stomach
, and then the line of approximation is further
)y the insertion of a circle of Lembert’s sutures,
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which transfix the serous, muscular, and submucous coats
only. When these have been tied and the ends cut short,
the union is completed. If there is any doubt as regards
the security of the sutures, it has been recommended that
a graft of omentum should be fastened to the suspected
portion.

(2) Sutures aided by a mechanical appliance.—When the
portion of stomach which is not required for suture to the
duodenum has been closed, the remaining portion may be
united to the open end of the duodenum by the insertion
of a Murphy’s “anastomosis button,” or a bone tube or
bobbin, into the lumen of the alimentary canal at the point
of junction, and then the operation is completed by the
insertion of a circle of Lembert’s sutures. The advantages
of this method over that of simple suture are—the greater
ease with which the suturing is accomplished, the shorter
time which is necessary for the operation, and the less
liability there is of incomplete apposition of the divided
surfaces, and hence the leakage of the contents of the
stomach afterwards. The disadvantage is the liability of
the button or bobbin to give rise to obstruction at a later
period, owing to impaction. Probably a decalcified bone
tube or bobbin is safer than a Murphy’s button.

(¢) Return of stomack and duodenum into abdomen, and
closure of external wound.—After the approximation of the
divided portions of the alimentary canal has been completed,
all the sutures are cut short, the region of operation and
the adjacent part of the peritoneal cavity are well sponged
with an aseptic solution so as to remove all blood and
other material which has escaped, and then the stomach
and duodenum are returned within the abdomen. The
external wound is finally closed by sutures in the usual
manner. No drainage is necessary.

After-treatment.—No food should be given by the mouth
for the first twenty-four or thirty-six hours, the strength of
the patient being maintained during this period by the
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administration of nutrient enemata. Afterwards, feeding by
the mouth is commenced, small quantities being given
at first. Only fluid foods should be given, and these
should be rendered sterile, if possible, before administra-
tion.

Treatment of perforated gastric ulcers.—Ulcers of the
stomach which lead to perforation of the walls may be
either of the ‘““acute perforating ” or the * chronic” variety.
The perforation usually occurs suddenly without any pre-
monitory symptoms having been manifested. Immediately
the diagnosis has been made that an ulcer of this kind has
perforated the stomach wall, an operation for the relief of
the condition ought to be carried out.

Some surgeons have suggested that, in certain forms of
gastric ulcer, an operation should be performed before
perforation has occurred, in order to avoid the dangers of
general peritonitis. Owing, however, to the fact that only
a small percentage of gastric ulcers cause perforation, and
to the severity of the operation for the cure of a non-
perforated ulcer, it does not seem advisable to adopt this
method of treatment.

The symptoms of shock, which in all cases supervene
immediately after the occurrence of perforation, must be
combated by the administration of stimulants, such as
strychnine given hypodermically, in order that the patient
may not be too collapsed to withstand the further shock
due to the operation.

Position.—The patient is placed in the dorsal position on
the operation table, the surgeon stands on the right side,
and his assistant on the left.

Instruments.—Scalpel, retractors, dissecting and pressure
forceps, scissors, irrigation apparatus, drainage tubes, needles,
needle-holder, and ligature and suture material.

Operation—The operation may be divided into several
stages, namely :— (a) External incision; (¢) finding of
stomach and the seat of perforation in it; (¢) closure of
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perforation; (4) washing out of peritoneal cavity; (e)
establishment of drainage and closure of external
wound.

(a) External incision.—An incision is made in the linea
alba, commencing immediately below the lower border of
the ensiform cartilage, and extends downwards towards the
umbilicus for a distance of 3 or 4 in. This incision is
deepened until the peritoneal cavity has been opened, all
haemorrhage from the parietal vessels being arrested.

(8) Finding of stomach and perforation.—The anterior
surface of the stomach can usually be seen at the bottom
of the wound.

The adjacent coils of small intestine, if they protrude,
are held aside by packing with flat sponges. If a perfora-
tion has taken place, and the contents of the stomach have
passed into the peritoneal cavity, it generally happens, when
the peritoneum is incised, that gas and particles of food
escape.

The stomach having been found, search is made for the
perforation. This, in most instances, is situated either on
some part of the anterior surface of the viscus, or in the
vicinity of the lesser curvature. If it cannot be at once
seen, the stomach is palpated with the finger, and often a
localised hardness will indicate the region of the ulcer
which has caused perforation. In order to examine the
lesser curvature, it is necessary for the liver to be lifted up by
the assistant. As the liver is lifted up, adhesions between
its inferior surface and the stomach will often become
manifest. The presence of adhesions of this kind usually
indicates the seat of the perforation. If the perforation
cannot be discovered on the anterior aspect, or in the
region of the lesser curvature, it will be necessary to care-
fully break through the gastro-hepatic omentum on the left
side of the portal vessels, and then examine the posterior
aspect. A similar examination may be made by dividing
the anterior lamina of the great omentum, about half an
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inch below the greater curvature. This, in my opinion, is
a better method.

Occasionally, when the perforation is on the posterior
aspect of the viscus, its position may be located by passing
the finger through the foramen of Winslow into the cavity
of the lesser sac, and then palpating the posterior part of
the organ.

When the perforation has been located by one of these
methods, it must, if possible, be closed. Before doing this,
the region of the perforation must be well irrigated with an
aseptic solution, so as to remove all stomach contents
which may have escaped. If the aperture in the stomach
wall is large, a tube should be passed through it, and all
food washed out from the interior of the stomach by
irrigation.

(¢) Closure of perforation.—The aperture is then closed
by the insertion of a number of Lembert’s sutures, each
suture taking up the submucous, muscular, and serous coats
only. If possible, that portion of the stomach which is the
seat of the perforation should be brought into the parietal
wound during the insertion of the sutures. All the sutures
should be introduced before any are tied.

When the margins of the ulcer are indurated and
irregular, it is advisable to excise the hardened portion
before introducing the sutures. In this case the margins of
the mucous membrane are united first by a continuous
suture, and then the remainder of the coats as above. Care
must be taken that each Lembert’s suture takes up some
of the submucous coat.

The sutures are now tied, their ends cut short, and the
region of the perforation well sponged. The stomach is
then dropped back into the peritoneal cavity. Occasionally
it will be found impossible to close the aperture with sutures.
In some of these cases it may be possible to close the aper-
ture by stitching over it a piece of the great omentum.
When this cannot be done, the margins of the perforation
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must be sewn to the parietal incision, so as to make a
gastric fistula, or, failing this, a drainage tube must be passed
down to the perforation, and the part of the peritoneal
cavity around the tube packed with long strips of aseptic
gauze, one extremity of each strip protruding from the
external incision.

(2) Wasking out of peritoneal cavity.—When the aperture
in the stomach wall has been dealt with by one of the
methods mentioned above, the sponges are removed from
the peritoneum, and the entire cavity irrigated with an
aseptic solution, if there has been a general escape of
stomach contents into the peritoneum. Care must be
taken to remove all débris from the pelvis, and in order to
do this it may be necessary either to enlarge the incision in
the abdominal wall, or to make a second one below the
umbilicus. If the stomach contents have only contamin-
ated the region of the perforation, it is not necessary to
irrigate the general peritoneum.

(e) Establishment of drainage and closure of external wound.
—In most cases of perforation of a gastric ulcer it is neces-
sary to drain the peritoneal cavity after the perforation has
been closed. This is done by the insertion of one or two
glass or rubber drainage tubes, which are passed through a
part of the external wound which has been left open for the
purpose. When the depths of the pelvis have been con-
taminated with stomach contents, it is advisable to pass a
tube into this part.

The external wound is closed in part, or entirely, by the
insertion of one or more tiers of sutures in the usual
manner.

When the aperture of perforation has been shut off from
the rest of the peritoneum by the presence of adhesions, it
may be advisable to close the entire external wound, but
this is of rare occurrence.

After-treatment.—The patient should not be fed by the
mouth for several days after the closure of the perforation,

4
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but the strength should be maintained by the administra-
tion of nutrient enemata. Small quantities of ice or warm
water may, however, be given by the mouth. The state of
general nutrition of a patient who is suffering from a per-
forated gastric ulcer is usually good ; hence, for the first few
days, little food is required.

OPERATIONS UPON THE SMALL INTESTINES.

Closure of perforating wounds.—Perforating wounds of
the small intestine may be made-—(a) By the surgeon, as in
the removal of an impacted gall stone or a foreign body ;
or (8) as the result of an injury, such as stab with a knife,
a fall upon sharp railings, a gunshot wound, or a bayonet
wound.

The wound may penetrate either the abdominal parietes
or the thoracic wall and the diaphragm.

In order to locate the position of the perforation of the
intestine, it is usually necessary to perform an abdominal
section, either through the linea alba, or by enlargement of
the original wound. It occasionally happens that a coil of
intestine is protruded through the aperture in the parietes,
and the perforation in it can be at once seen.

In these cases, however, it is nearly always necessary to
examine the other coils of intestine, so as to be certain that
a second perforation is not passed undetected.

When the wound has been discovered, the injured loop
of intestine is brought through the parietal incision, and
surrounded with warm aseptic sponges or towels, and the
region of perforation well washed or irrigated, so as to
remove all dirt or intestinal contents. In many cases, the
mucous membrane will be found to be protruded through
the aperture in the intestinal wall. An attempt should be
made in every case to unite the margins of the mucous
membrane with a continuous fine silk ligature. The per-
foration is again sponged clean, and the margins of the
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aperture in the muscular and serous coats approximated and
fixed in apposition by a series of Lembert’s sutures of fine
silk, introduced about one-fifth or one-eighth of an inch
apart. Care must be taken in the insertion of these sutures,
that one is placed beyond each extremity of the aperture in
the intestinal wall. If other perforations be present, they
must be treated in a similar manner.

When all have been closed, the area of perforation is
irrigated with an aseptic solution, the injured coil or coils
returned into the peritoneal cavity, and the wound in the
parietes closed in the ordinary manner.

The after-treatment of these cases is similar to that
mentioned in connection with “resection of the intestine.”

When the perforations are very large or numerous, it is
usually necessary to remove the injured coil or coils ac-
cording to the method which is described later.

Removal of a portion of intestine.—Removal of a
portion of the small intestine is generally called ‘enter-
ectomy,” of the large intestine *colectomy.”

Indications.—Excision, resection, or removal of a por-
tion of the intestines is indicated in the following con-
ditions, viz. :—

(@) Strictures.—Strictures of the intestines, either simple
or malignant, especially the latter. Simple growths of the
intestines rarely cause obstruction which necessitates re-
section of the affected part, but occasionally such a pro-
cedure is called for. Malignant growths usually involve
the large intestines, and when they can be localised, and
there are no signs of secondary affections elsewhere, resection
is indicated.

(%) Gangrene of intestine.—Gangrene of a portion of the
intestine is usually due to some form of strangulated hernia ;
removal of the gangrenous portion is then necessary. The
method of treatment, after the dead portion has been
removed, depends upon the situation of the diseased tissue,
and the general condition of the patient. If the strength of
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the patient is good, or if the gangrenous portion is situated
high up in the small intestine, anastomosis of the divided
ends must be performed, whilst, if the condition of the
patient is so serious that it is probable that a prolonged
and severe operation will not be borne, the dead portion is
removed and the open extremities of the divided gut fixed
in the abdominal wound. If the patient survive this stage,
the anastomosis and restoration of the canal can be effected
at a later period. .

(¢) Intussusception. — Certain cases of intussusception
in which the invaginated portion cannot be reduced, or
gangrene has taken place.

(d) Injuries.—Those forms of injuries of the intestines
where extensive laceration of the walls of the gut has taken
place.

(¢) Tuberculosis—Some forms of intestinal tuberculosis,
when the affection is localised to one portion of the ali-
mentary tract, as in tuberculosis of the ceecum.

(f) Adhkesions.—Occasional cases of fibrous stricture fol-
lowing an injury, and due to extensive and tight adhesions.

(¢) Fistule.—Intestinal fistule which are not curable by
less severe measures.

Varieties of operation.— A number of different methods
of resection of a portion of the alimentary canal have been
adopted by surgical operators. The most important may
be divided into two distinct classes, viz. :—

(a) Methods in which the approximation of the divided
extremities is accomplished by means of some form of
suture. Two forms of this operation will be described—
(1) Union by circular enterorrhaphy ; (2) union by Maun-
sell’s method.

(/) Methods in which the approximation is accomplished
with the aid of a meckanical appliance, such as a Murphy's
anastomosis butlon, a bone tube, or a bone bobbin.

All these methods of union are available in what is
called ““end-to-end” anastomosis, but in some cases it is
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advisable to establish a lateral anastomosis or union, a
result which may be accomplished by one of the above
methods, or can be readily brought about with a con-
trivance known as Senn’s plates. The method of using
Senn’s plates will be considered in the operation of *lateral
anastomosis,” p. 62. '

Instruments.—Scalpels (one of ordinary shape and one
with a long narrow blade like a finger knife), scissors,
retractors, pressure forceps, dissecting forceps, intestinal
clamps, Murphy’s “anastomosis button,” a bone tube, or
a bone bobbin (whichever it is wished to use), needles,
(straight and half-curved), needle-holder, suture and ligature
material (Chinese twist and silk-worm gut are the best).

Position.—The patient in nearly all cases is placed in
the dorsal position, but the position of the operator depends
upon the situation of the parietal incision. The chief
assistant stands directly opposite the surgeon, and the
second assistant on his left hand.

Operation.—In all cases of resection of the intestines,
the actual operation may be divided into five stages, which
are the following:—(a) Parietal incision; (4) finding of
diseased portion of intestine, and bringing it out through
the wound in the abdominal wall; (¢) removal of the
affected piece; (4) union of the divided ends of the
intestine ; (¢) closure of the external wound. The first
two and the last stages are similar in all forms of
intestinal resection, but stages ¢ and & differ in details,
according to the individual procedure which is being
adopted. The first two stages, a and 4, will be first
described, then the modifications which occur in stages
¢ and 4, and finally the method of closure of the ex-
ternal wound.

(a) Parietal incision.—'Ihe situation of the incision in
the parietes depends upon the locality of the tumour or
the part of the intestine which it is intended to remove.
As far as possible, it ought to be made in the linea alba, or
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directly over the tumour. In the case of a strangulated
hernia, it is not possible to decide whether the gut will
require resection until it has been exposed through the
usual hernial incision, and when it is found to be gangrenous,
the incision is enlarged sufficiently to enable the coil of gut
to be brought out of the wound, and to allow of its return
after the resection has been performed. Usually an in-
cision from 3 to 4 in. in length will be long enough to
enable the surgeon to readily perform all the manipulative
procedures which are requisite.

(8) Finding of diseased portion, etc.—The fingers of the
right hand are introduced into the peritoneal cavity, and the
affected portion of gut is sought for, and when found it is
brought out through the external wound and surrounded
with large flat sponges which have been wrung out of a
warm antiseptic solution, preferably of boracic acid. If
there are any adhesions which hold down the affected coil
or loop, they are either broken down with the fingers or
they are tied in two places with silk ligatures, and divided.
The intestine having been delivered in this manner, the
contents are forced onwards with the fingers until the lumen
of the affected part is quite empty. Two intestinal clamps
are taken and applied to the intestine 2 in. above and
below the lines where it is intended to make the section.
If these clamps are placed too near the lines of section,
they interfere with the insertion of the sutures, and with
the application of measures which have for their object the
asepticity of the area of operation.

In cases of malignant disease, it is advisable to examine
the mesentery for enlarged lymphatic glands, which, if
found, must be removed.

(€) Removal of the affected piece.—The intestinal tube is
divided transversely to its long axis and well beyond the
diseased tissue. This can be done, either with strong
scissors, or, better, by transfixing the mesentery close to the
intestine with a long narrow-bladed scalpel, and cutting
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outwards. When this has been done, the portion of
mesentery which is attached to the separated piece of
intestine is divided along the line of attachment of the
gut (Fig. 52). As this is done hzmorrhage from many
small blood vessels occurs, and is arrested by picking up
each bleeding point with a pair of pressure forceps.

The advantage of this method of division of the mesentery
is, that a better blood supply is left than when a wedge-
shaped piece is removed. If, however, the disease or growth
has involved the mesentery, it must be removed by making

F1G. 52.—Enterectomy : Lines of incision in bowel and
mesentery.

a wedge-shaped incision, as shown in Fig. 53. In Maunsell’s
method of operation, also, a wedge-shaped piece must be
removed. When all hamorrhage has been arrested, and
the cut ends of the intestine well washed with an aseptic
solution, approximation and union can be performed.

(d) Union of the divided intestine.-—By circular en-
terorrkaphy.—Four sutures are first inserted so as to hold
the margins of the divided intestine in apposition and
ensure exact approximation. The first one is passed at
the mesenteric attachment, the second at the convexity of
the gut opposite the attachment of the mesentery, and the
third and fourth half-way between the mesentery and the

-
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convex border, one on each side. Each of these sutures
is made to transfix the mucous and submucous coats, and
is left long. These are given to the assistant to hold,
whilst the surgeon inserts a series of similar sutures which
shall approximate and fix in apposition the mucous and
submucous coats for the entire circumference of the bowel.
When this has been done, all the sutures are cut short
except the first four, which are left long to help in the
insertion of the next series. A circle of Lembert’s sutures
is now inserted about one-sixth or one-eighth of an inch

F1G. 53.—Enterectomy : Lines of incision in bowel and mesen-
tery, when a V-shaped piece is removed from the latter,
as in Maunsell’s operation.

apart. Each long suture is cut short as soon as the neigh-
bouring Lembert’s sutures have been inserted. These
Lembert’s sutures are introduced according to the method
shown in Fig, 27. When the complete circle has been
ind tied, the approximation of the intestine is

nothing remains but to fold the mesentery in

a “pleat” and fix it as in Fig. 6o. If there

as to the security of the stitches in the part of

near the mesentery, it may be advisable to stitch

y over this portion, in order to give a little extra

most cases, however, this is not requisite.
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The line of approximation of the two ends of intestine is
now carefully washed, together with any soiled portion of
peritoneum, the clamps are removed, and the gut returned
into the peritoneal cavity.

(2) By Maunsell's method.—The portion of the intestine
which it is wished to remove, together with a V-shaped
piece of the mesentery, is detached, according to the method
shown in Fig. 53. This having been done, two sutures, one
at the mesenteric attachment and the other at the convex

F1G. 54. —Enterectomy (Maunsell's operation) : Method
of insertion of two long sutures, after the segment
of gut has been removed and before invagination.
The manner of insertion of sutures into the me-
sentery is also shown.

border, are inserted as in Fig. 54, and the ends left long.
Next, an incision is made in the long axis of the bowel on
the convexity, as in Fig. 54. The length of this incision
varies with the calibre of the gut which is being operated
upon, but-in every case the extremity of the incision nearest
to the divided end of the intestine is 1 inch beyond it.
This incision should be made in that portion of the bowel
which has the larger calibre. A pair of pressure forceps is
passed through this longitudinal incision, and the two long
threads, @ and &, are pulled through, as in Fig. 54, and the
smaller segment of the gut invaginated within the larger.
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Next, the margins of the two divided ends of intestine
are fixed in apposition by the insertion of a number of

F1G. 55.—Enterectomy (Maunsell's operation). Third stage,
showing the bowel invaginated and ready for suturing.

simple interrupted sutures, each one transfixing all the coats
of the bowel. Maunsell advises that a long straight needle

a

1

s

1 at the
terior of
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the gut, and cut across. It is better, however, to pass each
suture separately, and to perforate the walls of the gut from
the serous to the mucous surface. When all these sutures

have been inserted, tied, and
the ends cut short, the area of
operation is well washed, so as
to render it aseptic, and then
the sutured portion of intestine
retracted, as in Fig. 56. The
longitudinal cut isagain cleansed
and closed by the insertion of
five or six Lembert’s sutures.
The margins of the incision in
the mesentery are next united by
sutures, and the approximation
and union is completed. This
is Maunsell’sown operation ; but
in my opinion it is safer and
better to unite the line of union
a, in Fig. 56, by a circle of
fine silk sutures, introduced
after Lembert’s method.

The coil of intestine and the
exposed peritoneum having been
cleansed from all blood and
intestinal contents, the bowel is
returned into the abdomen.

(3) By the aid of Murphy's
““ anastomosis button.”—The dis-
eased portion of intestine having
been removed according to the
method shown in Fig. 52, all
bleeding from the mesenteric

I'1G. 57.—Enterectomy (Murphy’s
operation). Method of insert-
ing ‘‘purse-string " suture into
divided extremity of gut. a.
Mesenteric border of bowel.
4. Free border of bowel.

border is arrested. Next, the exposed lumen of the gut and
the margins of the divided ends are thoroughly washed with
an antiseptic solution. A “ purse-string” suture is inserted
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around the margin of each divided end, in the manner illus-
trated in Fig. 57. Next, the two halves of the anastomosis
button are taken, and each grasped with a pair of pressure
forceps. The female half of the *“ button ” is placed in the
lower half of the gut (if

this is known), the “ purse-

string ” suture is tied, and

the ends cut short. The

male half is then placed in

the upper segment of the

gut, and the suture tied in

FIG. 58.—Murphy's i\nastomosis a similar manner. The

" button. pressure forceps are now

removed, and the two ends of the gut pressed together so
as to cause locking of the “button.” Fig. 59 shows both
halves of the “button” inserted, and the purse-string”
sutures cut short before the ends are approximated, and
Fig. 6o their appearance when the union has been completed.
Next, the mesentery is folded in the form of a « pleat,” and

iture.
1 my
1ated
tures
ton "
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upon the included margins of the intestine causes a pressure-
gangrene, which sets free the button itself and allows it
to pass along the alimentary canal,
and be passed per anum. The inser-
tion of a row of Lembert's sutures
gives additional support, and helps to
prevent giving way of the line of union
in the early stages. Each of these
sutures should pierce only the serous,
muscular, and submucous coats. One
of the objections to the use of these
“buttons” is their small lumen. If Fig. 6o, — Enterectomy
they are used in cases of strangulated  (Murphy's operation) :
hernia, a condition which does not APppearance of intes-
. . . tine when the operation

allow the intestine to be emptied by 5 completed. The
purgatives before operation, there is  mesentery opposite the
always a po:«;snbxhty of any large piecc ;z:::;:po:‘:::]’r“ an‘;
of undigestible food becoming im- g .4'pya few points
pacted there and causing a fresh attack  of suture.
of obstruction.

(4) By the aid of a bone tube or a bobbin.— The
methods of operation in these cases are very similar.  Figs.
61 and 62 are illustrations of these contrivances.

F1G. 61.--Decalcified bone F1G. 62. — Decalcified bone
tube.—BAILEY. bobbin.—RoOBsON.

When the two divided ends of the intestine have been
freed from all contamination with blood and intestinal
contents, a continuous suture, which pierces the entire wall
of the gut, or a circular ligature, which surrounds it, is
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inserted and tied, by which means the divided ends are
fixed in close approximation. Next, the serous surfaces of
the two portions of intestine in the region of section are
united by the insertion of a circle of Lembert’s silk sutures.
The treatment of the mesentery is similar to that mentioned
in the previous operation.

(e) Closure of the external wound.—When the loop of
intestine has been returned into the abdominal cavity, and
care taken that the bowel is not twisted upon itself, the
external incision is closed. This is carried out in the
ordinary manner, by the insertion of one or more tiers of
interrupted sutures. Drainage is not usually required.

After-treatment.—The after-treatment of a patient from
whom a portion of the alimentary canal has been removed,
has for its object the maintenance and improvement of
the patient’s general condition, combined with rest to the
alimentary canal. It is advisable to give small quantities
of opium by the mouth every few hours, and to see that the
food is liquid, easily digestible, and peptonised if possible.
If these points are attended to, few complications will arise.

For the first two or three days it may be advisable to
administer nutrient enemata.

Lateral intestinal anastomosis.—In this operation two
loops of intestine are fixed in apposition in such a manner
that the convexities of the coils are close together.

Usually lateral anastomosis is established by means of
sutures, as in the method described for gastro-enterostomy,
but it may be effected by the use of decalcified bone plates
(Senn’s plates).

Operation.—-The abdomen having been opened by a
median or other incision, the seat of obstruction in the
alimentary canal is sought for. A coil of intestine is
selected above and below the seat of obstruction, and a
short distance from the diseased segment. Each loop is
emptied of its contents, by passing it between the fingers.
Intestinal clamps are applied to the upper and lower
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extremities of each loop, as in “intestinal resection.” The
exposed intestines are well surrounded with warm sterilised
towels, and then an incision long enough to readily allow
the introduction of the
“bone plate” is made
on the convexity of the
bowel opposite the me-

senteric  attachment.
F1G. 63A.—Senn's decalcified bone plate

The interior of each ) o
. . . for operation of lateral intestinal anasto-
loop of intestine is  mosis,

cleaned out by careful

sponging. Next, the plates are introduced already threaded,
and the lateral or fixation sutures, and the end or apposi-
tion sutures tied. The peritoneal surface of the gut, which
overlies the plates, is scarified with a needle or the point of a
scalpel, and the
two  openings
brought into
approximation.
The sutures
of the two plates
are now tied,
and the ends
cut short. The
serous mem-
brane over the
margins of the
F1G. 63B.—Lateral intestinal anastomosis: Two approximated
coils of intestine, partly approximated with Senn’s plates is united
plates. with a few
points of interrupted suture, the intestine washed free from
all traces of intestinal contents, and returned into the
abdomen. The external wound is then closed. Fig. 63a
is an illustration of a “bone plate,” and Fig. 638 of two
coils of intestine when they have been fixed in apposition

with the aid of this mechanical appliance.
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The technique of this operation is complicated, and
the results do not appear to be better than those which
have been obtained by careful suturing, or after the use of
an “anastomosis button” or “tube.”

Formation of an artificial anus.—It only rarely happens
that it is necessary to establish an artificial communication
between the lumen of the small intestine and the surface of
the body.

Indications.—(a) Acute intestinal obstruction of some part
of the small intestine which cannot otherwise be relieved.

(4) Strangulated hernia, in which the herniated portion of
gut has become gangrenous, and the condition of the patient
will not allow of the performance of an intestinal anastomosis.

Instruments.—Scalpel, scissors, retractors, dissecting and
pressure forceps, trocar and cannula, or aspirator, needles,
needle-holder, and ligature material.

Position.—The patient is placed in the dorsal position
on the operation table, whilst the operator stands on
whichever side is the more convenient ; and the assistant
stands opposite to him.

Operation.—In cases of strangulated hernia the incision
will necessarily be made in one of the hernial regions, and
in other cases of intestinal obstruction it will usually be made
in the linea alba or the linea semilunaris, according to the
supposed position of the obstruction.

The loop of intestine which it is proposed to open is
brought into the parietal wound, and is fixed to the
margins of this by the insertion of a series of sutures, each
suture passing through the scrous, muscular, and submucous
coats of the intestine, and then through the serous, fascial,
and cutaneous strata of the abdominal wall. In practice it
will usually be found advisable to open the intestine and
allow the escape of the fluid or gas with which it is dis-
tended, before an attempt is made to attach it to the
abdominal wall, or, in the case of gangrene, it may be
requisite to remove the dead portion before this is done.
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The exact method of inserting the sutures is described in
connection with “ Inguinal Colotomy” (p. 75).

OPERATIONS UPON THE LARGE INTESTINE.

Removal of the vermiform appendix.—The vermiform
appendix is attached to the postero-internal aspect of the
czcum, a short distance, usually about half an inch, below
the lower border of the ileo-czecal valve. The length of
the appendix varies considerably. It usually measures
3 or 4 in, but in some cases it is not more than 2 in.
long, whilst in others it may be even 10 in. The position
of the free extremity varies: usually it hangs over the
pelvic brim, in front of the commencement of the external
iliac vessels, and then has a distinct mesentery formed by a
double fold of peritoneum, in which is a small artery, the
vermicular twig from the ileo-ceecal branch of the superior
mesenteric artery. The corresponding vein is a tributary
of the portal vein. In other cases the appendix is located
behind some part of the cecum, or it may be situated in
the iliac fossa immediately above the middle part of the
Poupart’s ligament of the right side.

Indications for removal.—Removal of the vermiform ap-
pendix is indicated in the following circumstances, namely—

(2) Perforation of the appendix.

(6) Ulceration of the interior of the appendix, leading to
a collection of pus in the interior, to localised destruction of
its wall and perforation.

(¢) Certain cases of relapsing appendicitis, in which each
successive attack is worse than the previous one, or in
which serious inconvenience is caused.

(2) Those pathological conditions which necessitate
removal of the cazcum.

Instruments.—-Scalpel, dissecting and pressure forceps,
retractors, scissors, needles (fine, half-curved, and straight),
needle-holder, and suture and ligature material.

5
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Position.—-The patient is placed in the dorsal posture,
and near the right edge of the table; the surgeon stands
on the right side, opposite the iliac region, and the

assistant on the left.

Operation.—Removal of the vermiform appendix may be
divided into three stages, namely—(a) Parietal incision ;
(4) finding, separation, and removal of the appendix ; and

/\L"—’\

A
ZRN
\ -

-

FIG. 64.—Removal of vermiform ap-
pendix. Position of patient and line
of parietal incision.

(¢) closure of the external
wourid.

(a) Parietal incision.—
An imaginary line is
drawn from the anterior
superior iliac spine of the
right side to the um-
bilicus, and a point a
third of the distance from
the iliac spine selected.
When there is reason to
believe that many ad-
hesions exist, the selected
point should be half
way between the anterior
superior iliac spine and
the umbilicus. An in-
cision 3 in. in length is
made at right anglestothe
imaginary line, and pass-
ing through the selected

third of this incision is above the line, and
slow it. Care must be taken, however, not to
lower limit of the incision as far as the deep
ssels.  The skin, fascie, and muscular strata
minal wall are divided in the usual manner ;
ia transversalis is incised, and then the peri-

opened.

$) separation, and removal of appendix.—The
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coils of the small intestine and the lower margin of the great
omentum are pushed over towards the left, and kept there
by packing with a large flat sponge. If no adhesions are
present, the ceecum is lifted upwards and towards the right,
and then the appendix will be partially or entirely exposed.
The appendix having been found by the method mentioned
above, its mesentery is defined. When this has been done,
the mesentery is transfixed at its base, close to the caecum,
with a needle armed
with a silk ligature.
This ligature is tied,
and the line of attach-
ment of the mesentery
totheappendix divided
with a pair of scissors.
By this means the ap-
pendix is freed from
its connections, except
where it is attached to
the cecum. The apex
of the appendix is
seized with pressure
forceps, and with the

scalpel the serous and FiG. 65.—Removal of vermiform appendix.
muscular (Ol‘ ﬁbrous) Line of incision through serous and fibrous

coats, with a*‘ cuff ” of serous and fibrous
coats turned back.

coats are divided in a
circular manner, about
two-thirds of an inch from the cecum, and a “cuff” of
tissue stripped back until the cecum is reached (Figs.
65 and 66). Care must be taken not to divide the
mucous membrane during this procedure. A fine silk
ligature is then tied around the mucous membrane, just
beyond its junction with the cacum ; the tube of mucous
membrane immediately distal to the ligature is cut across
with scissors, and the appendix removed. The ligature
which surrounds the mucous membrane of the stump of
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the appendix is cut short, and the stump itself inverted
into the cecum. The “cuff” of peritoneal and fibrous
coats is pulled over the base of the inverted stump, and
sewn up by the insertion of two or three points of Lembert’s
suture.

If, owing to adhesions or inflammatory changes, it is not
possible to dissect back a “cuff” of serous and fibrous
coats, a silk ligature is applied around the entire appendix

Fi1G. 66.—Removal of vermiform  FiG. 67.—Removal of vermiform appendix.
appendix. ‘ Cuff” of serous and *Cuff” of serous and fibrous coats sewn
fibrous coats dissected back, and over stump of appendix.
mucous coat ligatured close to its
attachment to caecum,

" at its junction with the cacum, and the structure removed.
Next, the mucous membrane in the middle of the stump
is either cauterised or well washed with an antiseptic, and
then the stump is inverted into the cecum and held in that
position by bringing the adjacent portions of the serous and
muscular coats of the ceecum together, by means of two or
three fine silk Lembert’s sutures.

(¢) Closure of the external incision.—The region of
operation is well washed with an aseptic solution, especially
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where there has been any soiling of the peritoneum, the
sponges are removed, and the external wound closed by
the insertion of one or more tiers of sutures, according to
the method described on p. 24.

When the affection of the appendix has resulted in the
formation of a localised collection of pus, the overlying
portion of the peritoneal cavity will usually be obliterated
by adhesions, and the external incision may be made
through the most prominent part of the swelling, care being
taken to avoid opening the peritoneum.

Excision of the ceecum.—In excision of the ceecum it is
also necessary to remove a portion of the lowest part of the
ileum. The vermiform appendix is attached to the caecum,
and hence is removed along with it.

Indications.— Certain cases of tuberculosis of the cecum,
when the disease is localised to this portion of the intestine ;
and primary malignant growths which have not involved
adjacent structures. :

Removal of the cecum may also be necessary in cases
of inveterate facal fistula, communicating with the interior
of this part of the gut; and in occasional cases of cacal
hernia when inseparable adhesions with the hernial sac have
formed.

Instruments.—As for section of small intestine. If]
however, a mechanical appliance is used, it must be of
suitable size. It should be so made that the segment which
fits into the ileum is smaller than that for the colon.

PFosition.—The patient is placed in the dorsal posture,
near the right side of the table. The operator stands on
the right side, and the assistant on the left.

Operation.—The operation of removal of the cecum may
be divided into stages, as in the previous operation—(a)
Parietal incision ; (#) finding, separation, and removal of
cecum ; (¢) union of the divided ends of ileum and colon ;
() closure of external wound.

(@) Parietal incision.—An imaginary line is drawn from
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the anterior superior spine of the ilium to the umbilicus,
this is bisected, and an incision 3 to 4 in. long made
at right angles to the imaginary line, one half being
above, and the other half below, the selected point. This
point has been called M‘Burney’s point. The incision is

deepened until the peritoneal cavity has been opened.
(8) Finding, separation, and removal of cecum.—The
coils of small intestine and

the lower portion of the
great omentum are pushed
upwards out of the way,
and held there by packing
the peritoneal cavity just
above and internal to the

right iliac fossa with flat

sponges. This having been

done, the cecum will be

\ ~ exposed as it lies in the

\ right iliac fossa. The last

3 in. (or more, if neces-

sary) of the ileum is ex-

posed. Anintestinal clamp

is then placed on the ileum

3 in. above the ileo-czcal

FIG. 68.—Excision of cecum. Line valve. T he conten.ts of

of parietal incision. the portion of the ileum

below the clamp are forced

with the fingers into the ceecum, and a pair of pressure forceps
placed on the ileum at its junction with the cecum.

With a pair of scissors or a long-bladed scalpel the ileum
is divided immediately above the pressure forceps, and then
the peritoneum, which is reflected from the iliac fossa to the
cecum, is divided by a series of snips with the scissors. As
the cazcum is freed in this manner, it is lifted up from the
iliac fossa, and all bleeding vessels are seized with pressure
forceps, and tied. When the ceecum and diseased portion of
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the ascending colon have been sufficiently separated (that is,
when the limits of the disease have been passed), an intestinal
clamp is placed on the ascending colon about 2z in. above
the proposed line of section of the bowel. A second
clamp or a pair of pressure forceps is then placed on the
colon at the line of section, the intestinal contents being
previously forced into the czcum or onwards into the distal
part of the colon. The ascending colon is now divided
transversely, immediately above the clamp nearest to the
cecum, and the cecum, together with the vermiform ap-
pendix and the adjacent parts of the ileum and ascending
colon, removed. When all hemorrhage has been arrested
by ligature, the field of operation is well sponged out, and
especial care taken to disinfect the cavities of the ileum and
colon beyond the clamps.

(¢) Union of the divided ends of ileum and colon.—The
anastomosis of the ileum and colon is effected by one of the
methods described in connection with “resection of small
intestine.”

The same precautions must be observed as in dealing
with the small intestine. Some surgeons have advised that
the free end of the colon should be sewn up, and then the
extremity of the ileum implanted in the lateral aspect of the
ascending colon a short distance above its divided end.
This method does not appear to present any advantages
over end-to-end anastomosis.

When the union of the two portions of the intestine has
been effected, all the sponges are removed from the peri-
toneal cavity, and the contaminated area well washed with
an aseptic solution.

(d) Closure of the external wound.—This is effected in the
usual manner.

Resection of the large intestine.—The methods which
are adopted for the removal of portions of the large intestine
are similar to those which have been already described in
connection with the surgery of the small intestine,
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The chief indications for removal of portions of the large
intestine are—localised malignant growths, gangrene in
connection with strangulated hernia, severe lacerations,
and some forms of severe localised ulceration.

Colotomy—Inguinal colotomy.—Inguinal colotomy has
for its object the - creation of a fistulous communication
between the lumen of the colon and the surface of the
abdomen in the inguinal
region. The operation
is usually performed on
the left side, the sig-

\- moid flexure becoming
< _/ the seat of the fistula;
but  occasionally the
artificial anus is made
on the right side, and

the ascending colon is

~ / opened.
. Indications.—The
operation may be per-

L ——

formed, either as a radical

measure for the cure of

a disease, or as a palliative

procedure for the pro-

FI1G. 69.—Inguinal colotomy. Position longation of life, the

of patient and line of incision, prevention of impending

death, or the ameliora-

tion of a patient’s condition. As a radical operation it is

performed in recto-vesical fistula which cannot be closed

by a local operation, in certain varieties of non-malignant

u}cerations of the rectum, and in congenital malforma-

tions in which the anus and rectum are absent. As a

pall.iative proceeding it is most commonly performed on

patients suffering from cancer of the rectum when the
growth cannot be locally removed.

Instruments.—Scalpel, dissecting and pressure forceps,
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scissors, retractors, needles, needle-holder, and suture and
ligature material.

Position.—The patient is placed in the dorsal position,
near the left side of the operating table. The surgeon
stands on the left side of the patient, and the chief assistant
opposite to him.

Operation.—Inguinal colotomy may be divided into three
stages, namely —(a) Parietal incision ; (4) finding of the bowel
and fixation to the abdominal wall ; (¢) opening of the gut
and making an artificial anus.

(a) Parietal incision.—An incision from 2 to 3 in. in
length, according to the 5
obesity of the patient
and the thickness of the
abdominal walls,ismade
in the following man-
ner:—An imaginary line
is taken from the left
anterior superior iliac
spine to the umbilicus,

and a point is selected

a]ong this line one-third F1G. 70.—Inguinal colotomy. Diagram.
f the di f matic section through the sigmoid
of the Istance from flexure, showing line of insertion of

the iliac spine. The  sutures. a. Mesentery. 4. Abdominal
incision is made to pass  Wall.

through this point at right angles to the imaginary line,
one-half of this incision being above, and the other half
below the line (Fig. 69). This incision is made to divide
all the strata of the abdominal wall until the peritoneal
cavity is opened.

(6) Finding of the bowel and fixation to the abdominal
wall.—The colon may at once protrude in the wound, but if
not, the fingers are passed into the peritoneal cavity and the
large intestine sought for. It will usually be found a little
below and external to the incision. In abnormal conditions
it may be found over the brim of the pelvis and towards the
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right side. The large intestine can be recognised by its
sacculations, the presence of appendica epiploice upon its
surface, and the arrangement of its longitudinal muscular
coat in the form of three distinct bands, one of which is
directly opposite the mesenteric attachment. In order to
prevent prolapse, the sigmoid flexure is drawn down from
above until the upper segment is quite taut, the coils being

——— —

F1G. 71.—Inguinal colotomy. Opera-
tion completed, but the gut has not

yet been opened.

passed in again below. A
loop of intestine is then
selected as near the de-
scending colon as possible,
and into the convexity two
guiding sutures are passed,
14 in. apart, and through
the serous and muscular
coats. These sutures are
left as loops, one knot
being placed on the upper
and two on the lower, in
order to enable the sur-
geon to recognise the ex-
act position of the intestine
when it is opened in the
third stage of the opera-
tion. The loop of intestine
is returned into the peri-
toneal cavity, and the
parietal peritoneum fixed

tn the ckin on each side of the incision by the insertion of

sutures on each side.

The loop of intestine is

ight out into the wound, and fixed to the margins
ision by seven or eight sutures on each side, the
juture at each extremity going from one side to
and picking up the intestine half an inch beyond
g sutures. The sutures are so inserted that two-
ae circumference of the bowel are distal to the
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lines of insertion and one-third between them. The sutures
on the inferior and left side of the bowel are passed through
the posterior longitudinal band, and the upper ones just
beyond the mesenteric attachment (Fig. 70). Each suture
is made to pass through the skin, fascie, and peritoneum
of the abdominal wall, and through the serous, muscular,
and submucous coats of the intestine, care being taken not
to perforate the mucous membrane.

After all the sutures have been introduced, they are tied
and the ends cut short. If the
parietal wound has been made
larger than the protruded loop
of intestine, the portions to which
the intestine is not attached are
closed in the usual manner.

(¢) Opening of the gut and
making an artificial anus.—The
intestine may either be opened at
the time of the operation or at a
subsequent date. If the symptoms
are not urgent, it is advisable to
leave it for three to five days, .
an aseptic dressing being applied F'g‘nz;—é;g“"::‘l :?tl?oms
in the meantime. In opening operation,
the bowel the two guiding sutures
are taken, one is given to an assistant to hold, and an open-
ing is made into the interior of the gut by cutting between
these sutures with a scalpel. The superfluous portions of
the gut around the artificial anus are trimmed away with
scissors, and all bleeding points ligatured.

Prolapse of the mucous membrane of the portion of the
intestine immediately above the external aperture very
rarely follows this variety of operation. In order to control
the escape of faces, it is advisable to fit up the patient with
a truss similar to the one figured in Fig. 72.

Inguinal colotomy without sutures (Maydl and Reclus’
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operation).—The early stages of this operation are exactly
similar to those of the operation above described. When
the loop of sigmoid flexure has been brought into the
parietal wound, and made taut above, a small aperture is
made in the mesentery immediately behind the bowel and
in the middle part of the loop, and through this a glass rod,
about 4 or 5 in. in length, is passed, and fixed to the
abdominal wall by two pieces of strapping. The rod is so
placed that the loop of intestine lies above it, and it is fixed
in a position at right angles to the long axis of the external
wound. Dressings are applied in the usual manner, and at
the end of a few days, according to the urgency of the case,
the bowel is opened in a manner similar to that described
above. The glass rod should be left in position for a week,
and then removed.

The advantages which are claimed for this operation are
the short time necessary for its performance, and the
excellent results which have followed its adoption. In my
opinion, however, the ¢ suture ” method is the best.

Lumbar colotomy.—The term lumbar colotomy implies
the creation of an artificial opening in either the ascending
or descending colon, through an incision made in the right
or left lumbar region.

Indications.—The indications for the performance of this
operation are for the most part similar to those enumerated
in connection with inguinal colotomy, and by a few sur-
geons it is preferred to the latter. The inguinal variety of
colotomy is, however, generally preferred, on account of
the fact that the artificial anus is in a position where it
can be more easily managed by the patient, fewer difficulties
are likely to be met with in the performance of the opera-
tion, and septic cellulitis is not so liable to be established
in the region of the wound. The lumbar operation has
the advantage that the opening in the intestine is placed
further above the focus of the disease in cases of cancer
of the rectum, the condition for which the operation of
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colotomy is most frequently performed. The anatomy of
the parts concerned in the operation of lumbar colotomy
is shown in Fig. 73.
Instruments. — Scalpel, dissecting forceps, retractors,
pressure forceps,
hare-lip pins, or-
dinary curved
needles, needle on
a handle, blunt
hook, needle-
holder, and suture
and ligature
material.
Position. — The
patient is placed
in a semiprone
position, lying on
the sound side. A
hard round pillow
or a sandbag is
placed under the
loin, so as to separ-

a.t € as far as pos F1G. 73.—Diagrammatic representation of a
sible the crest of transverse section through the trunk at the level
the ilium from the  of the upper portion of the third lumbar verte-
lower margin ofthe  bra, showing relations of anatomical structures

last rib. The sur- concerned in lumbar colotomy.

geon standsbehind .. Obliquus externus. /. Latissimus dorsi.
the atient op- & Obliquus internus. £. Psoas magnus.

. P . P ¢. Transversalis abdominis. | 4. Ureter.
posite the lo"‘, and d. Colon. #. Abdominal aorta.
the chief assistant ¢ Quadratus lumborum. /. Inferior vena cava.

opposite to him.

Operation.—The line of the colon is marked out on the
surface of the body, by drawing a line vertically upwards
from a point half an inch behind the centre of the crest
of the ilium to the lower border of the last rib.
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The operation may conveniently be divided into three
stages, namely—(a) Parietal incision; () finding of the
colon, bringing it into the external wound, and fixation
of it; (¢) opening of the exposed portion of intestine.
When the intestine is opened at once, stages (¢) and (¢) are
performed concurrently.

(a) Parietal incision.—The central point of the line which
marks out the colon between the iliac crest and the last rib
is taken, and an incision from 24 to 3 in. in length is made,
which is parallel to the lower border of the last rib and
passes through this point. A little more of the incision is
made posterior to the vertical line than anterior (Fig. 74).
The incision com-
mences in front, and
passes upwards and
backwards. The skin
and fascie are first
divided, and then in
succession the anterior
FI1G. 74.—Lumbar colotomy. Position of fibres of the latissimus

patient and line of incision in lumbar dorsi and the posterior
colotomy. The dotted lines represent

the lower border of the last rib, the iliac ﬁbr.es of the ?Xtemal
crest, and the outer border of the erector Oblfque’ the internal
spinz muscles. oblique, the lumbar

fascia, the external
portion of the quadratus lumborum, and the posterior
portion of the transversalis, and its continuation inwards
as the anterior layer of the lumbar fascia, and lastly the
fascia transversalis. The loose connective tissue, containing
a quantity of fat in its meshes, which covers that portion
of the colon devoid of peritoneum, is now exposed. This
is carefully broken down or teased away with the fingers
or dissecting forceps, so as to expose the posterior aspect of
the colon.
(8) Finding of the colon, efc.—When the connective tissue
surrounding the colon is being teased away, care must be
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taken not to make a hole into the peritoneum. The colon
can best be recognised by feeling for it, the tissues in the
bottom of the wound being grasped between two fingers.
The colon is more resistant, and feels thicker than either
the peritoneum or a coil of small intestine. It is not often
possible to distinguish the longitudinal arrangement of the
fibres of its muscular coat. In many cases the colon at
once bulges into the external wound when the fascia trans-
versalis has been incised. If difficulty is met with in finding
the colon, its discovery may be facilitated by the assistant
exerting pressure from the front so as to lift the gut back-
wards, or by inflating the intestine with air through the anus.
It occasionally happens that the colon has a complete
mesentery (on the left more commonly than on the right),
or it may have an abnormal position within the abdomen.
In these cases it will be impossible to find the gut without
opening the peritoneal cavity ; and if this becomes neces-
sary, it is better to close the lumbar incision and perform
an inguinal colotomy, unless the colon can be readily felt
at the bottom of the lumbar incision and connected to the
posterior abdominal wall by a mesentery, in which case the
operation will be completed either by stripping off the
peritoneum from the colon, or by opening the peritoneal
cavity and bringing out the gut through the aperture thus
made. When the intestine has been exposed and brought
into the wound, an area about # in. square is laid bare,
through which the fistulous aperture can be made. If
it is desired to open the bowel at once, two moderately
strong silk sutures are taken, and threaded with a needle
at each end. One suture is passed into the cavity of the
intestine at one angle of the exposed area and out again
at the other angle of the same side, and the second ligature
is passed in a similar manner at the other side. These
ligatures are given to an assistant to hold whilst the
surgeon makes an incision into the bowel at right angles
to its long axis, and in the middle of the area included



80 OPERATIONS UPON STOMACH AND INTESTINES.

within the ligatures. A blunt hook is passed into the
interior of the gut, and the loops of ligature are brought
out. These are cut in the middle, and then the margins
of the opening can be held apart by two ligatures on
each side. The free end of each ligature to which a
needle is attached is made to pass through the tissues
bounding the external incision, and come out through the
skin. Next, a suture is passed from one side of the
incision to the other, a short distance beyond the sutures
already introduced, and taking up the intestine just beyond
the angle of the opening in it, but not passing into the

F1G. 75.—Lumbar colotomy. Loop of large intestine
fixed in a lumbar colotomy wound by two hare-
lip pins. The remainder of the wound is closed
by sutures.

interior of the gut, the muscular and submucous coats alone
being seized. The sutures having been introduced in this
manner, all are tied and the ends cut short. The margins
of the incision in the bowel are lifted well over the margin
of skin of the parietal wound as the ligatures are being tied.
If any part of the external wound remains open, it is
closed in the usual manner. When there is no urgency
as regards opening the bowel, the exposed area is fixed
in the external wound by passing two long hare-lip pins
through the muscular coat in the manner shown in Fig. 75.
The other parts of the wound are approximated by the
insertion of silk sutures. Dressings are applied, and the
final stage performed several days later.
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(¢) Opening of the gut.—The intestine is opened by
making an incision with a scalpel through that portion of
tissue which lies between the hare-lip pins. After the
incision has been made, it is sometimes possible to remove
large masses of feces from the adjacent parts of the
colon, a proceeding which often gives great relief to the
patient. No ansthetic is necessary for the opening of
the intestine. It is advisable to fit up the patient with
a bandage or truss which will be of use in controlling
the evacuation of faces.

OPERATIONS UPON THE RECTUM AND ANUS.

Haemorrhoids.—Hamorrhoids or piles frequently require
surgical treatment. The varieties of operation which may
be adopted are the following, namely—(a) Treatment by
ligature, (4) treatment by excision, (¢) treatment by crush-
ing. The method of treatment by ligature appears to be
the most satisfactory, and moreover it is the easiest to
carry out. The three operations will be described in
order.

(a) By ligature.

Instruments.—Clover's crutch, scissors, vulsellum or pile
forceps, pressure and artery forceps, and ligature material
(thick and fine silk).

Position.—The patient is placed in the lithotomy position,
Clover's crutch being used, and the buttocks made to
project slightly over the end of the operation table. The
surgeon sits opposite the perineum, and the assistant stands
on his right hand.

Operation.—As a preliminary to most operations upon the
lower part of the rectum which are carried out from its
interior, it is necessary to dilate the anus and cause tem-
porary paralysis of the sphincters. This is done by intro-
ducing the index fingers or thumbs of both hands through
the anal aperture, and exerting continuous and firm traction,

6
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until the sphincter is felt to relax or give way. When this
occurs, the pressure from within is diminished so as to
avoid laceration and tearing of the muscle. In order to
thoroughly dilate the anus in this manner, it is usually
necessary to exert traction for three or four minutes. When
the anus has been sufficiently dilated, the hemorrhoids
prolapse and become evident.

Application of the ligature-—The most prominent pile at
the posterior margin of the anus is seized with the vulsellum

F1G. 76.—Clover's crutch, for maintaining a patient in
lithotomy position.

forceps and drawn inwards towards the middle point of the
enlarged anal aperture. This renders apparent the junction
of the skin and the mucous membrane. The scissors are
taken, and a cut is made at the base of the pile and along
the muco-cutaneous junction ; and the hemorrhoidal mucous
membrane, with the attached pile, dissected upwards for
a short distance until a distinct pedicle to the pile has
been made. It is only necessary as a rule to make a
few snips with the scissors in order to effect this. A strong
silk ligature is then placed in the groove between the pile
and the skin, the forceps and attached pile are pulled
slightly outwards and downwards, and the ligature is tied in
such a manner that all the blood vessels going to the pile
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are obstructed, and the knot is so placed that it lies upon
the mucous membrane of the rectum. Any other piles
which may be present are treated in a similar manner, but
it is not necessary even in severe cases to apply more than
four ligatures. When all the ligatures have been tied, the
distal portions of the piles are cut away, care being taken to
leave a distinct button of tissue which shall prevent the
ligature slipping. The ligatures are cut short, the area of
operation washed with an aseptic solution, and an aseptic
dressing applied and held in position by a perineal bandage.

Care must be taken in this operation not to include any
of the skin of the anal margin, otherwise much pain may be
induced, or it is possible that a stricture of the anus may
afterwards develop.

(6) By excision (Whitehead's operation).

Instruments.—These are similar to the instruments re-
quired for ligature, with the addition of dissecting forceps
and suture needle with needle-holder.

Position, as for ligature.

Operation.—The mucous membrane of the rectum is
divided with scissors at its junction with the skin for the
entire circumference of the anus, any irregularities of the
skin being followed. By dissection, the hamorrhoidal
portion of the mucous membrane is separated from the
submucous tissue which lies between it and the adjacent
tissues, and then the ring of piles and mucous membrane
is pulled down below the level of the anus. The mucous
membrane is now divided just above the ‘hzmorrhoidal
area,” and the diseased portion removed. The cut edge of
the mucous membrane is united to the free margin of the
skin by the insertion of a number of sutures. This is best
done in stages; as a portion of the mucous membrane is
divided, it is stitched to the free margin of the skin.

All the ligatures are cut short and a dressing applied, as
in the previous operation.

(¢) By crusking.
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Instruments.—The instruments for this operation are the
same as for ligature, with the addition of the special form
of “pile-crushing clamp ” preferred by the operator.

Position.—The position of the patient and operator are
the same as for ligature.

Operation.—The anal sphincter is dilated in the usual
manner, so as to allow of free access to the piles. The most
prominent pile is selected, and the aperture in the clamp
placed over it. A pair of vulsellum forceps is passed through
this aperture, and the pile seized and drawn through the
opening. Whilst it is held in this position, the clamp is
quickly screwed up tightly and the contained pile crushed.
The clamp is left on for two or three minutes, and the pro-
jecting portion of the pile removed with scissors or a cautery.
The clamp is then unscrewed and removed, and if any
bleeding points appear they are picked up with pressure
forceps and tied. Any other piles which may be present
are treated in a similar manner. When this has been done,
the region of the anus is freed from blood clot, and a
dressing applied.

This operation does not appear to present any advantages
over the “ligature,” it takes much longer to perform, and is
moreover more likely to be followed by hemorrhage.

Operation for ¢ fistula in ano " (Rectal Fistula).—/nstru-
ments. — Clover’s crutch, probe-pointed director, sharp-
pointed curved bistoury, scissors, pressure forceps, and liga-
ture material.

Position.—The patient is placed in the lithotomy position,
Clover’s crutch having been applied, with the buttocks
projecting just beyond the end of the operation table. The
operator sits opposite the perineum, and the assistant stands
on his right hand.

Operation.—If the fistula has an external opening, a
probe-pointed director is pushed through it, made to pass
along the track of the fistula and emerge in the cavity of the
rectum through the internal aperture, if one is present ; or, if
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not, the point is forced through the thinnest portion of the
mucous membrane which intervenes between the fistulous

track and the lumen of the bowel. When
the internal opening is only a short distance
above the anal margin, the point of the
director is brought out through the anus.
If this can be done, a sharp-pointed bistoury
is passed along the groove in the director,
and all the tissues between the fistulous
track and the surface divided. When the
internal aperture is situated so high within
the bowel that this cannot be done, the fore-
finger of the left hand is passed into the
rectum to the point of the director as it
protrudes through the internal opening, and
with a pair of scissors the intervening tissues
between the track of the fistula and the
lumen of the intestine are divided. Some
surgeons in these cases pass a rounded
piece of soft wood into the rectum as far
as the internal opening of the fistula, and
then a sharp-pointed bistoury is pushed
along the fistulous track, until the point
pierces the piece of wood within the rectum.
The bistoury and the piece of wood are next
withdrawn together, and the tissues divided.
When the chief fistulous track has been
opened by one of these methods, an examina-
tion of its upper extremity should be made,
to ascertain whether there is a sinus extend-
ing further upwards, and if so, as is usually
the case, it is opened up with scissors on a
director, unless it extends so far that there
is danger of heemorrhage occurring where it

F1G. 77. —Curved
sharp-pointed bis-
toury.

cannot readily be controlled. Next, the lateral prolonga-
tions of the fistula are opened up. Care must be taken not
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to divide the external sphincter in more than one place,
otherwise incontinence of feces may follow the operation.
The necessity for division in more than one place can be
avoided in most instances, by opening the superficial portion
of the sinus until the director has a straight track into the
lumen of the bowel. In those rare cases in which there are
two internal openings, it is better to open up the more ex-
tensive and larger fistula and to scrape out the interior of
the other one with a fine Volkmann’s spoon, since in most
cases this second track will then close, while the one which
is laid open is granulating up. When the fistulous aperture
is situated in the central part of the female perineum, the
sphincter should not be divided at this point, since incon-
tinence generally follows, owing to the interlacement of
the fibres of the external sphincter ani and the sphincter
vagine at this point. The best method of treatment in
these cases is to treat the fistulous track by scraping, and
then to divide the external sphincter in the middle line
behind. The fistula will generally heal after this has been
done, since the contractions of the muscle do not force
faecal matter into the sinus, and the walls are allowed to
remain at rest. When the fistula has been opened up by
one of these methods, any projecting portions of unhealthy
skin or granulation are removed with the scissors, and all
bleeding points seized with pressure forceps and ligatured.
The area of the operation is washed so as to free it from
blood clot, and then a piece of lint, upon which some
boracic ointment has been smeared, is placed in the bottom
of the track, and an aseptic dressing is applied.
After-treatment.—The ultimate success of this operation
depends upon the careful after-treatment. The wound
should be kept as clean and aseptic as possible by daily
irrigation, and after this has been done a strip of lint is
placed (as above) between the cut surfaces, so as to ensure
healing up from the bottom and prevention of bridging
over, which may be the cause of the development of
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secondary fistule. If any union of the granulations of
the two sides is noticed, it ought to be broken down with
a probe.

Excision of the rectum (from perineum).—/ndications.—
Excision of a portion of the rectum by the perineal method
is indicated in cases of carcinoma which involves the lower

F1G. 78.—Vertical scction through the male pelvis. The dark
line shows the extent of the peritoneal covering of the rectum.
—After CUNNINGHAM,
three inches of the bowel, and does not extend to the
adjacent structures except to a limited extent. The finger
ought to be passed beyond the region of the growth and
be able to feel healthy mucous membrane above.
When there is extensive infiltration of the surrounding
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tissues, or there are signs of secondary growths in other
parts, the operation is contra-indicated.

The anatomical relations of the rectum, and its relations
to the surrounding structures are shown in Fig. 78, which is
a representation of a vertical section through the pelvis.

Instruments.—Strong, curved, sharp - pointed bistoury,
straight probe-pointed bistoury, scalpel, blunt-pointed and
curved scissors, vulsellum forceps, dissecting, artery, and
pressure forceps, ligatures (fine silk make the best).

Position.—The patient is placed in the lithotomy position,
with the buttocks projecting slightly beyond the end of
the operation table, and raised somewhat by a pad. The
surgeon stands or
sits opposite the
perineum, and the
assistant stands
on his right
hand.

Operation—
The operation may
be divided into
three stages — (a)

FIG. 79.—Excision of rectum (perineal method). External incisions ;
First incision, showing tissues between pos- (/,) separation of

terior margin of anus and tip of coccyx ! .
divided. lower portion of

rectum; and (¢)

removal of portion of bowel along with diseased tissues.
(a) External incisions.—The forefinger of the left hand
is passed into the rectum, until the tip of the coccyx can be
felt (beyond the growth, if possible). A sharp-pointed curved
bistoury is taken, passed into the rectum along the curve of
the finger, and made to transfix the posterior wall of the
rectum and all the tissues which lie between it and the
tip of the coccyx, until the point emerges through the skin
at the apex of the coccyx. A cut is made towards the
anus with the bistoury, so as to divide all the tissues between
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the tip of the coccyx and the median line of the posterior
margin of the anus. It is important to keep in the middle
line, so as to avoid unnecessary hazmorrhage. A semi-
circular cut is next made around each lateral margin of
the anus, commencing at one side of the median posterior
incision, and terminating at a point in front of the anal
aperture. This cut should be made through the mucous
membrane and not the skin, if the extent of the growth will
allow of this being done, and should extend well into the
ischio-rectal fossa on each side.

(8) Separation of the lower portion of the rectum.—
With the fingers the posterior and lateral portion of the
rectum are separ-
ated from the sur-
rounding tissues,
until the levator
ani is reached.
This structure is
divided with scis-
sors. The bowel
is next separated
from its connec-
tions in.front' If FIG. 80.—Excision of rectum (perineal method).
the patient is a Line of incision around anus.
male, a No. 12
bougie or catheter is passed into the bladder, and held in
position by the assistant. The anterior wall of the rectum is
seized either with vulsellum forceps or the fingers of the left
hand, and drawn backwards. The connections between the
anterior wall of the rectum and the structures in front of it
are divided by careful dissection with the scissors or scalpel,
or both, until the upper limits of the disease have been
passed. The catheter or bougie can be readily felt, and
any damage to the urethra easily avoided. If the patient
is a woman, the finger of the assistant should be placed in
the vagina, so as to facilitate the separation and avoid




90 OPERATIONS UPON STOMACH AND INTESTINES.

making an aperture through the posterior vaginal wall. The
plane of separation is made through the vaginal submucous
tissue. When the dissection has been carried beyond the
limits of diseased tissue, the affected portion of the bowel
can be removed, the line of division being through healthy
tissue above the growth.

(¢) Removal of the bowel.—The lower
portion of the rectum is seized with
vulsellum forceps, and drawn down-
wards. With a strong pair of scissors
the rectal wall is cut through trans-
versely at the upper limit of the wound.
As the division is effected free hamor-
rhage occurs, which is controlled by at
once seizing, with pressure forceps, each
blood vessel as it commences to bleed.
The diseased portion of the rectum,
together with the growth, having been
removed, all bleeding points are ligat-
ured with fine silk, and the ends of the
ligatures cut short. When all hamor-
rhage has been arrested, the field of
operation is examined, so as to make

) N sure that no diseased tissuehas been left
“l(_i'cti;'_ Egg:g'?e“ f;’: behind. It‘is' of no advantage to bring
use after excision of down the divided edge of the mucous
rectum by perineal membrane and stitch it to the margin
'(‘:‘:ﬁz‘:-—ﬂ"“'so“ of the lower portion of the wound, since
’ it has been found that the sutures
always cut out, and serve no practical purpose. A rubber
tube is now passed into the cavity of the rectum, and allowed
to project through the external aperture. The space around
is packed with aseptic gauze and wool, and a perineal band-
age applied. The tube allows the passage of blood and
gas from the rectum, and so removes a source of discomfort
to the patient.
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After-treatment.—This has for its object the prevention
of septic processes and the development of cicatricial con-
traction. The first complication is avoided by attention to
cleanliness, and the avoidance of the accumulation of any
discharge which may undergo decomposition. The occur-
rence of cicatricial contraction is prevented by the daily
passage of a rectal bougie, during the process of healing of
the wound.  Mr. Harrison Cripps advises that the passage
of this instrument should be commenced immediately signs
of contraction appear. Contraction usually commences
within two to four weeks from the time of the operation.
The bougie should be left in for three or four hours each
day, if it does not cause discomfort. When the wound has
healed, a process
which takes about
two months, the
bougie is passed
every other day, for ? -
?boutayear_' 'I:he F1G. 82. — Excision of rectum. Position of
instrument 1s sim-  patient, and line of incision for excision of
ply passed in and  rectum by sacral method.
out, and not left for any length of time within the rectum.

Excision of the rectum by the sacral method (Kraske's
operation).—Removal of a portion of the rectum by this
method is indicated in those forms of carcinomatous growths
of the viscus, which are situated at a level at once too high
up for removal by the perineal method, and too low down
to allow of removal through an abdominal incision ; that
is to say, when the growth is located at or near the junction
of the upper and middle thirds of the rectum.

Instruments.—These are similar to those required for
the “perineal” operations, with the addition of a small
saw, a chisel, a mallet, a spatula, and bone forceps.

Position—The patient is placed in the right lateral and
semiprone position. The surgeon stands behind the patient,
opposite the sacrum, and the assistant on his left hand.
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Operation.—The operation of excision of the rectum by
the sacral method may be divided into the following stages,
namely—(a) External incision; (4) Excision of coccyx,
division of sacrum, and exposure of affected portion of
rectum ; (¢) Separation and removal of growth and adjacent
portion of bowel ; () Union of proximal and distal portions
of rectum ; and (¢) Closure of external wound.

(a) External Incision.—An incision is made in the middle
line, commencing above at the spine of the second sacral
vertebra, and extending downwards to within an inch or
so of the posterior margin of the anus, stopping short of
the external sphincter ani. The soft structures are reflected
as far as the lateral margins of the sacrum and coccyx on
either side, and all bleeding vessels secured. The sacro-
sciatic ligaments are left intact.

(0) Excision of coccyx, division of sacrum, etc.—The coccyx
is resected, care being taken not to injure the underlying gut.
This procedure is best carried out by introducing the index
finger of the left hand into the rectum, and so following,
by the sense of touch, each successive stroke of the knife.
The bleeding is not excessive, though one or two vessels
may require ligature.

The sacrum is now divided transversely, by means of an
Adams’ saw, at the level of the third sacral spine, the con-
nective tissue attachments of the rectum to the anterior
aspect of the bone having been previously torn asunder.
This transverse cut through the bone must be done gradu-
ally and carefully, so as to avoid, if possible, any splintering.
The detached portion is firmly held aside by the assistant,
and a spatula having been placed along the anterior aspect
of the bone, to protect the underlying structures, a longi-
tudinal cut is made through the bone a little to the left of
the middle line, so as to avoid entering the neural canal.
This avoidance of the neural canal is necessary, not for
the preservation of the contained nerves, as these have
already been divided in the transverse cut, but in order to
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facilitate subsequent wiring of the fragments, since, if the
vertical cut extends into the canal, it is more difficult to
fix the bony fragments together. The lateral segments of
the sacrum are now held aside, the attachments of their
respective sacro-sciatic ligaments serving as hinges.

A good view of the rectum having been thus obtained,
the exact extent of the growth must be made out, since the
precise character of the subsequent steps in the operation
depends upon this. As an examination through the anus
may not allow the finger to pass high enough up, it is
always advisable to make an opening through the rectal
wall posteriorly, immediately below the lowest limit of the
growth, taking care not to carry it further downwards than
is necessary for the introduction of the finger. Having
made out the exact limits, the next stage of the operation
can be decided upon. This is usually the separation of
that portion of the bowel which is involved in the growth
from the surrounding structures.

(¢) Separation and removal of growth—The gut is freed
from its attachments all round, care being taken in the per-
formance of this to avoid unnecessary laceration and damage
to the tissues. In those cases in which the growth extends
anteriorly, there may be considerable adhesion to the capsule
of the prostate. If such exists, the prostatic capsule may be
stripped off the gland, with little risk of bleeding or other
injury.  The portion of the gut containing the growth is now
excised, care being taken to make the sections well above and
below the diseased segment. The division of the bowel is
most conveniently made with strong scissors. This having
been done, a search is made for any enlarged lymphatic
glands in the vicinity, two or three usually being found lying
in the hollow of the sacrum, on a level with the first sacral
vertebra, in which case they must be removed. Should it
be necessary to open the peritoneal cavity in the removal
of the diseased bowel, the aperture must be closed by the
insertion of a series of sutures.
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(@) Union of proximal and distal portions of rectum.—
If the growth is fairly limited, and the upper portion of
the gut can be sufficiently drawn down to allow of circular
“rectorrhaphy,” this can be proceeded with, after the manner
which has been already described in connection with circular
“ enterorrhaphy ” of the small intestine. When this can be
done, it is not advisable to make the anastomosis complete,
but rather to leave a gap posteriorly, to allow of the escape
of faces during the process of repair. If the anastomosis
is completed, the bond of union will not, in most instances,
be sufficiently firm to overcome the resistance of the external
sphincter, and consequently there will be in all probability
escape of feces through the line of sutures, resulting in peri-
rectal inflammation and abscess. When a gap is left, feces
can readily escape, and in time the fistulous track will be
closed by cicatricial contraction. Should this, however, not
take place, a plastic operation may be performed for its closure.

When the suturing has been completed, the bone flaps
are placed in apposition, and united by the insertion of
stout silk or wire sutures.

When the disease is too extensive to allow of approxima-
tion of the two ends of the gut, the upper end must be
drawn out of the wound and sutured to the margins of the
upper portion of the skin incision. In this case the bone
flaps cannot be replaced, and must be removed, a circum-
stance which at once does away with one great advantage of
the operation, namely, preservation of the natural support of
the floor of the pelvis.

Closure of external wound.—This consists in closing the
skin incision by the insertion of interrupted silk-worm gut
sutures as far as is practicable. When circular *rector-
rhaphy ” has been performed, the skin incision must not be
closed opposite the gap left in the posterior aspect of the
rectal wall. The wound is then dressed with antiseptic
dressings in the usual manner; strips of strapping will be
useful for keeping them in position.
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OPERATIONS FOR THE TREATMENT
OF HERNIA.

1. OPERATION FOR THE RADICAL CURE OF INGUINAL HERNIA.
A. Bassini’s operation.
B. Kocher’s operation.
C. Macewen’s operation.

N

. OPERATION FOR THE RADICAL CURE OF FEMORAL HERNIA.
3. OPERATION FOR THE RADICAL CURE OF UMBILICAL HERNIA.

4. OPERATIONS FOR STRANGULATED HERNIA.

A. Inguinal hernia.
B. Femoral hernia.
C. Umbilical hernia.
D. Obturator hernia.

OPERATION FOR RapicAL CURE oOF INGUINAL HERNIA.

NUMEROUS operations have been devised for the cure of an
inguinal hernia. Some of them are very complicated, whilst
others are correspondingly simple. The operations which
will be given are similar to the one devised by Bassini, and
to those practised by Kocher and Macewen.
Indications.—(a) Some cases of irreducible inguinal
hernia; (4) those cases of strangulated hernia which are
operated upon for the relief of the strangulation, and in which
it is safe to perform a prolonged operation; (¢) cases of
reducible hernia in young people, in order to obviate the
wearing of a truss. A number of other indications might
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be given, but for a discussion of these the student is
referred to a text-book of surgery.

Instruments.—Scalpel, dissecting and pressure forceps,
scissors, retractors, blunt hooks, strong curved needle on a
handle, needles, needle-holder, and sutureand ligature material.

Position.—The patient is placed in the dorsal posture ;
the surgeon stands on the affected side of the patient, and
his assistant directly opposite to him.

Anatomical considerations.—The inguinal canal is a space
lying between the different strata of the anterior abdominal
wall, which commences internally at the internal abdominal
ring—an aperture in the fascia transversalis—and terminates
at the external abdominal ring—an aperture in the external
oblique muscle. It is bounded anteriorly by the external
oblique for its entire extent, and by the lowest fibres of the
internal oblique for the external inch; posteriorly by the
fascia transversalis for the entire extent ; and behind this, the
deep epigastric vessels externally; and then in succession
the middle inguinal pouch, the obliterated hypogastric artery,
and the outer part of the internal inguinal pouch. Internally,
in front of the fascia transversalis, is the conjoined tendon
of the internal oblique and transversalis. The Aoor of the
canal is formed by the grooved upper surfaces of Poupart’s
and Gimbernat's ligaments. The roof is formed by the
arching fibres of the internal oblique and transversalis. The
contents of the canal in the male are the constituents of the
spermatic cord, together with the coverings of this structure
which are derived from the fascia transversalis and the
internal oblique. These are known as the infundibuliform
fascia and the cremaster muscle respectively. The inguinal
branch of the ilio-inguinal nerve lies in the superficial part of
the canal, and emerges through the external abdominal ring.

In the female the inguinal canal contains the round liga-
ment of the uterus, and the process of peritoneum known
as the canal of Nuck, together with coverings similar to
those of the spermatic cord.
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A. Bassini's operation (radical cure of inguinal hernia).
—The area of operation should be well shaved on the day
previous to operation, and rendered aseptic in the manner
recommended on p. 2. It is essential that very strict
aseptic precautions be observed, as much of the success
depends on the non-occurrence of suppuration.

The operation may be divided into the following stages,
namely—(a) External in-

cision ; (4) opening up of —_—\
inguinal canal, definition

of sac of hernia and sper- :

matic cord, and separation

of these two structures; k /
(¢) removal of hernial sac, /\ \

and union of internal ob-
lique and transversalis
muscles to Poupart’s liga-

ment ; (d) replacement of ~
spermatic cord, and union N\ /
of external oblique to

Poupart’s ligament; () Nt

closure of external wound.

(a) External incision.—
An incision from 3 to 4 in.
ln. length is made par?.l lel FiG. 83. —Inguinal hernia; radical
with and about half aninch  cyre.” Line of external incision. —
above Poupart’s ligament,  BassiNi
commencing nearly an inch
internal to the anterior superior iliac spine, and terminating
over the middle of the external abdominal ring. The skin
and fascie are divided ; one or two small arteries, the super-
ficial epigastric and the ascending branches of the super-
ficial circumflex iliac, requiring ligature. The aponeurosis of
the external oblique muscle is next divided for the entire
length of the incision.

(8) Opening of inguinal canal, etc.—The aponeurosis of

7
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the external oblique is dissected upwards and inwards as

FiG. 84.—Radical cure
of inguinal hernia.
Longneedleon handle
for transfixion of her-
nial sac, and introduc-
tion of sutures.

far as the outer border of the rectus
abdominis, and downwards to the grooved
upper aspect of Poupart’s ligament. Next,
those portions of the internal oblique
and transversalis which cross the bottom
of the incision, are divided a short dis-
tance above their attachments to Pou-
part’s ligament. The internal abdominal
ring will now be exposed in the outer
part of the incision, and extending from
this downwards along the inguinal canal
will be seen the hernial sac and the con-
stituents of the spermatic cord, which are
often spread out over the sac of the hernia.
By careful dissection the hernial sac is
separated from the structures composing
the spermatic cord, the latter being lifted
up from the sac by blunt hooks.

(¢) Removal of hernial sac, and union of
internal obligue and transversalis muscles
to Poupart’s ligament.—The distal part of
the sac is laid open, and if any portion of
the omentum, intestine, or other viscus, is
inside, this is returned into the abdominal
cavity, any adhesions which may be pre-
sent being ligatured and divided. The
sac is now held up, and the region of
the neck where it lies within the internal
abdominal ring separated from the sur-
rounding tissues, and transfixed at the
base with a blunt hernia needle which
carries the loop of a silk ligature. This
ligature is cut into two, and the needle
withdrawn; each half of the ligature is
tied around one-half of the sac and one
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around the entire stump. The distal part of the sac is
removed with scissors and the stump pushed inwards to-
wards the abdomen. When the hernia is of the congenital
variety and the sac is continuous with the tunica vaginalis
testis, it is necessary to cut across the sac first a short
distance above the testis, and then to proceed as above.

FiG. 85.—Inguinal hernia; radical cure. Entire inguinal
canal open, spermatic cord lifted up, and first tier of
sutures inserted but not tied. —BASSINIL,

The cut margins of the transversalis and internal oblique
muscles are now fixed to the upper margin of Poupart’s
ligament by the insertion of a row of interrupted silk sutures,
according to the method shown in Fig. 85. During this
procedure the spermatic cord is held out of the way by an
assistant.
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(d) Replacement of spermatic cord, and wunion of ex-
ternal obligue to Pouparts ligament.—The spermatic cord
is placed on the external surface of the internal oblique
just above the line of its attachment to Poupart’s ligament,
and hence it comes to lie in a new canal. The aponeurosis

Fi1G. 87. — Operation for

Fi1G. 86.—Inguinal hernia ; radical radical cure of inguinal
cure. First tier of sutures (Fig. 85) hernia. First stage:
tied, and the ends cut short. The External incision, expos-
spermatic cord is placed in its new ure of external oblique
canal, and the second tier of sutures muscle, and laying bare
is inserted so as to unite the margins of neck of sac.—KOCHER.
of the incision in the external a. Hemial sac.
oblique muscle. They are ready to 4. Incision in external
: JASSINI. oblique.

‘nal oblique is placed over the spermatic cord,
. margins united to Poupart’s ligament by inter-
sutures.

re of external wound.—This is closed in the
er.

antages which this operation is said to possess
sy and complete access which is given to the
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herniated structures, and the non-liability to relapse after-
wards. The latter advantage, how-
ever, has been very much exagger-
ated. The disadvantages are the
long incision which is necessary, and
the complicated nature of the opera-
tion.

B. Kocher's operation (radical
cure of inguinal hernia).—Operation.
—An incision about 3 in. in length is
made half an inch above and parallel
to the inner two-thirds of Poupart’s
ligament. The skin and fascie are
divided, and the superficial epigastric
and external pudic vessels cut across
and ligatured. Next, the coverings
of the hernial sac just beyond the
external abdominal ring-—the inter-
columnar fascia, the cremasteric
muscle and fascia, and the infundi-
buliform fascia—are incised, so as to
expose the superficial aspect of the
hernial sac. This sac is separated
by dissection from its surroundings,
and its fundus, which occupies the
scrotum, pulled upwards. The distal
part of the sac is now free.

The upper margin of the wound is {
strongly retracted upwards, and an \
opening made in the aponeurosis of N
the external oblique immediately F'g' mti?r; TorK:;‘:;
above and external to the internal c"::eoﬁ,,guinalhemia.
abdominal ring, that is, above and  Dressing forceps for
external to the mid-point of Poupart’s  drawing hernial sac
ligament. This opening is usually along inguinal canal

. . and through aperture
about 1 in. in length, and is large in external oblique.
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enough to allow the fundus of the empty hernial sac to

be brought through it (Fig. 87).

A pair of curved dressing forceps (Fig. 88) is taken, the
blades passed through the opening in the external oblique,

FiG. 89.—Operation for radical cure of
inguinal hernia. Second stage, showing
a pair of dressing forceps passed along
the inguinal canal and grasping the
hernial sac, which has been separated
from its surroundings.—KOCHER.

F1G. go.—Operation for the radical
cure of inguinal hernia. Third
stage, showing the hernial sac
drawn upwards through the
aperture in the external oblique
muscle, Two sutures are shown
passing through the neck of the
sac and the interior abdominal
wall (muscular and fascial
layers).—KOCHER,

a. Hemnial sac.

1 the lowest fibres of the internal oblique into
canal, and thence along this canal anterior to
< cord, until the points emerge from the external
ng at the inner part of the first incision (Fig. 89).
us of the hernial sac is next seized with the
'eps and drawn along the inguinal canal until it
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emerges through the aperture in the external oblique, by
exerting traction in an upward and outward direction (Fig. go).

An opening is now made at the distal extremity of the
sac, and its interior examined so as to make sure that no
gut or omentum is within. When the hernial sac is large
and extends into the scrotum, it should be opened at the
external abdominal <
ring, and, after re-
duction of its con-
tents, divided trans-
versely. The part
which lies within
the canal is treated
as above, whilst the
distal portion is dis-
sected out from the
scrotum and re-
moved. The sac is
then pulled down-
wards and outwards,
in order to draw
down as much as
possible of the neck
and the peritoneum Y
}n the region Of'the F1G. 91.—Operation for the radical cure of
internal abdominal inguinal hernia. Fourth stage, showing the
l’ing. It is then  method of introduction of * canal sutures”
transfixed with a  in partial obliteration of the inguinal canal.—
needle carrying a  KOCHER.
strong ligature, tied in two halves, and the portion distal
to the ligature removed with scissors.

The stump of the sac is now reduced through the aperture
in the external oblique, and anchored to the deep aspect
of this muscle by sutures which pass through the muscular
and fascial layers of the abdominal wall, and also transfix the
stump of the sac (Fig. go). A deep suture is passed through
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the margins of the internal abdominal ring immediately below
the neck of the hernial sac. The remainder of the incision
in the external oblique is then closed in the usual manner
by the insertion of one or
two points of simple suture.

‘ Canal sutures ” are now
introduced so as to partially
obliterate and also strength-
en the anterior wall of the in-
guinal canal,accordingto the
method illustrated (Fig. 91).

F1G. g2. — Radical
cure of inguinal
hernia.  Folding
of sac. The figure
shows the sac
transfixed with a
ligature, and
thrown into a
number of folds.

F1G. 93.—Radical cure of inguinal
hernia. Hernia needle. — MAc-
EWEN,

I incision is then closed by the insertion of a
ipted sutures of silk-worm gut, and aseptic
ed.

1ge of this operation is that the muscles which
ior boundary of the inguinal canal are not cut
he canal is not opened up for its entire extent.
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The spermatic cord is not interfered with as in Bassini’s
operation.

C. Macewen's operation (radical cure of inguinal hernia).
—In this operation the hernial sac is thrown into a series
of transverse folds, by means of a suture which passes

F1G. 94.—Radical cure of inguinal hernia. Manner of
transfixing the sac. The hernia needle has passsd
through the sac in several places, and pierced the
abdominal muscles from behind forwards, emerging
about an inch external to and a little above the
internal abdominal ring. —MACEWEN.

through it several times. The sac is then reduced, and
fixed in position opposite the internal abdominal ring, and
the inguinal canal is closed by the insertion of a number
of sutures.

Operation.—The positions of the patient, surgeon, and
assistant are similar to those in the preceding operations.



106 OPERATIONS FOR THE TREATMENT OF HERNIA.

External incision, exposure, and treatment of hernial
sac.—An incision is made in the inguinal region, directly
over the external abdominal ring. This is deepened until
the external ring and the neck of the hernial sac have
been well exposed. The contents of the sac are then

F1G. 95.—Radical cure of inguinal hernia. Method of
transfixion of conjoined tendon in two places, with
hernial needle carrying a suture. —MACEWEN.

reduced into the peritoneal cavity, the fundus of the sac is
separated from the scrotum, and the neck from the wall
of the inguinal canal as far as the internal abdominal ring.
This is done by the point of the forefinger, care being
taken to separate it freely around the margins of the
internal ring, and to define the position of the deep
epigastric artery. The fundus of the sac is pulled out from
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the scrotum, and then the entire sac is folded upon itself
as in Fig. 92, and transfixed with a hernial needle of the
shape shown in Fig. 93, the point of the needle emerging
through the external oblique a little above and external
to the position of the internal abdominal ring (Fig. 94).
The needle is withdrawn, and traction being exerted on

F1G. g6.—Radical cure of inguinal hernia. Suture ready
for tying, after the conjoined tendon has been
pierced in two places, and also Poupart’s ligament.
—MACEWEN.
the thread, the sac is drawn upwards along the inguinal
canal, and fixed opposite the external aspect of the internal
abdominal ring.

Closure of inguinal canal. — The conjoined tendon is
pierced with the hernial needle, carrying a suture, in two
places as in Fig. 95 ; and the needle withdrawn, leaving the
suture in position.
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Next, each extremity of this suture is carried separately
through Poupart’s ligament, as in Fig. 96.

A sufficient number of sutures are introduced in this
manner ; usually two or at most three are necessary. Each
suture is then tied in a reef knot, and the ends cut short.

The external wound is then closed in the usual manner,
and aseptic dressings applied.

The advantages which have been claimed for this method
are the closure of the inguinal canal and the internal
abdominal ring which is effected, and the good results
which have followed the operation.

A disadvantage is the complicated nature of the pro-
cedure, and the difficulty which is experienced in carrying
it out in young children.

OPERATION FOR RADICAL CURE OF FEMORAL HERNIA.

Several varieties of operation have been recommended
for the radical cure of a femoral hernia. It is doubtful,
however, if any of them can be regarded as certain in their
results, since recurrence is quite common after their per-
formance if the patient does not wear some form of
truss or support. There is no doubt, however, that the
performance of an operation, such as the one described
later, facilitates the retention of a femoral hernia, and
allows the patient to wear a lighter form of truss.

Position—The patient lies in a dorsal position with the
limb of the affected side slightly flexed, abducted, and
rotated outwards, a pillow being placed under the knee.
The surgeon stands on the affected side of the patient, and
his assistant on the opposite one.

Instruments.-—Scalpel, hernia knife, scissors, retractors,
dissecting and pressure forceps, hernia needle, needles,
needle-holder, and suture and ligature material.

Operation.—The operation may be divided into four
stages, which are—(a) External incision and exposure of
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sac; (4) treatment of sac; (¢) treatment of femoral ring
and canal ; (d) closure of external wound.

(a) External incision and exposure of sac.— An incision is
made in the long axis of the hernial swelling, commencing
in front of Poupart’s ligament, and half an inch outside
the pubic spine, and extending downwards for about
2 in. The skin, superficial fascia, cribriform fascia, and
the fascia of the femoral sheath, are divided, and the
superficial aspect of the hernial sac exposed. This can be
recognised by its tenseness, its
slaty-blue colour, the arrange-
ment of the blood vessels
upon its surface—these are
said to be arborescent—and
by the fact that the sac itself
can be picked up, and made
to glide over the contents.
The sac is carefully divided
up to the femoral ring. The
surgeon can often recognise
that he has divided the sac
wall by the escape of a quantity
of clear fluid (blood-stained in
the case of a strangulated
hernia). The contents of the F!G. g7.—Femoral hemia. Line

. of incision,
sac are next examined, and
dealt with as is considered proper. If any adhesions are
met with, they are separated either by breaking them down
with the finger if they are recent, or by ligature if of old
standing.

() Treatment of sac.—When the sac has been exposed
and opened, and the contents returned into the abdominal
cavity, its neck is well separated with the finger from the
surrounding tissues above the femoral ring. Traction is
exerted upon it, and a ligature applied around its neck as
high as possible. If the sac is small, the ligature may simply
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surround the neck, but in most instances it is advisable to
transfix the neck as high as possible, and to tie it in two
halves, as in the case of inguinal hernia. When these
ligatures have been tied, the ends are kept long, and the
sac removed beyond the line of application of the ligature,
sufficient being left in the stump
to ensure non-slipping of the
ligature. The stump is now
pushed upwards into the abdo-
men, and one end of the liga-
ture, which has been left long,
passed through Poupart’s liga-
ment and tied to the other
extremity, and cut short. This
helps to anchor the stump to
the abdominal wall, and to keep
it immediately above the aper-
ture of the femoral ring.

(©) Treatment of femoral ring
and canal—The femoral ring
can be closed by passing one or
two ligatures through that portion
of Poupart’s ligament which lies
FiG. o8, — Femoral hernia. in front of the ring, and then

Method of fixation of neck of through the attachment of the

sac to Poupart’s ligament.  pectineal fascia to the ilio-pec-

o Stumpofhemialsac: tineal line (Fig. 98). Two ligat-
c. Sutures. ures of this kind are usually
enough. Care must be taken

the common femoral vein, which lies im-

: the femoral ring. The femoral canal can

rrated by dissecting up a flap of the pec-

1its fascia,—the convexity of the flap being

ttached base above,—and fixing this to

1t by the insertion of a few interrupted silk
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(d) Closure of external wound.—The margins of the
aperture in the deep fascia are united by a continuous
suture, and the skin wound is closed in the usual
manner.

OpERATION FOR RapicaL Cure oF UmsiLicaAL HERNiA.

Many cases of umbilical hernia in adults, if other con-
ditions allow, ought to be submitted to operation for the
radical cure of the abnormal condition, since it is very
difficult to keep up an umbilical hernia with a truss.
Often, however, the patients are elderly females who suffer
from bronchitis, and in these an operation, except in cases

;S

F1G. 99.—Umbilical hernia, Line of incision.

of emergency, is not desirable. The small umbilical herniz
of children can usually be cured by the application of a
suitable pad.

Position.—The patient is placed in the dorsal posture,
the surgeon stands on the right side of the patient, and the
assistant directly opposite to him.

Instruments.— As for inguinal hernia.

Operation.—The stages of the operation are—(a) External
incision, and exposure and opening of sac ; () treatment and
return of contents of sac within abdomen, and removal of
that portion of sac which lies beyond the aperture in the
aponeurosis ; (¢) closure of hernial ring and wound in
abdominal wall.
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(8) External incision, efc.—An incision is made in the
middle line of the abdomen over the tumour (if this is large,
over its lower part), and deepened until the sac has been
opened. Care must be taken when making this incision,
since it often happens that the wall of the hernia is very
thin, and the contents of the sac may be easily injured
owing to the presence of adhesions. It is not always easy
to demonstrate the wall of the sac before opening it, but this
should be done if possible.

(6) Treatment and return of contents of sac.—The sac
having been opened for a distance of about 1 in. or
more, the contents are examined, and the tonstriction, if
any, made out. This may be due to adhesions of the
contents to one another, or to the wall of the sac, or be
caused by an additional loop of intestine having been
suddenly forced into the sac. When the seat of constric-
tion has been made out, it is divided, and a complete
examination of the herniated structures made. If ad-
hesions are present, they are separated; the contents of
the hernial sac are then returned into the abdominal
cavity. If the sac contains a large piece of omentum, it
is usually advisable to unravel it, transfix it in several
places, tie it in segments, and then remove the distal
portion. The contents of the sac having been dealt with,
the aperture in the aponeurosis is temporarily plugged
with a flat sponge, which will prevent the further escape of
intestines.

The sac is now dissected from its connections with the
surrounding tissues until the neck is reached. If possible,
the peritoneum which forms the sac should be separated
from the margins of the aperture in the aponeurosis, and
then sewn up with a continuous silk sutire, the sponge plug
being first removed. The portion of the sac beyond the
line of suture is removed with scissors, and the stump
pushed inwards towards the abdominal cavity.

(¢) Closure of aperture in aponcurosis, and external incision,
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—The margins of the aperture in the aponeurosis are pared
away until the sheath of the rectus abdominis muscle on
each side is opened. Next, the margins of the aperture are
united together by the insertion of interrupted sutures.
This may be done in one or more tiers. Usually the
cut margins of the posterior layer of the sheath of the
rectus are united to one another, then the margins of the
two recti are approximated, and finally the anterior layers
of the sheath.

The margins of the incision in the skin and fascie are
united in the usual manner.

OPERATIONS FOR STRANGULATED HERNIA,

The most common herniz are inguinal, femoral, and
umbilical ; obturator, sciatic, gluteal, and internal hernie
are rare. All varieties may become strangulated and
require surgical intervention in order to save life. The
‘operations for the relief of inguinal, femoral, umbilical,
and obturator herniz will be described.

Instruments.-—Scalpel, hernia knife, hernia director, pres-
sure and dissecting forceps, scissors, retractors, intestinal
clamps, needle on handle, needles, needle-holders, and
suture and ligature material. In those cases in which
resection of bowel is necessary, Murphy’s ‘anastomosis
button,” or a bone ‘“tube” or ‘“bobbin,” will also be
required, if the surgeon wishes to use one of these
mechanical appliances.

Preliminary preparation.—The skin in the hernial region
is shaved, and then rendered aseptic by washing it with soap
and water, ether, and solution of perchloride of mercury
(1 in 500), before the operation is performed. Care, how-
ever, must be taken not to injure the contents of the
hernial sac by rough treatment.

A. Inguinal hernia.— Position.-—The patient is placed
in the dorsal posture, with the thighs slightly flexed so as to

8
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relax the tissues in the region of the external abdominal
ring. The surgeon stands on the affected side, and his
assistant opposite to him.

Operation.—The operation itself may be described as
consisting of the following stages, namely—(a) External
incision and exposure of the sac; () opening of the sac,
examination of its contents, and division of the stricture
© which causes the strangulation; (¢) treatment of the
herniated viscus, and return of
it into the abdominal cavity;
(@) closure of the hernial apert-
ure, and closure of the external
wound.

(a) External incision and ex-
posure of the sac-—An incision
is made over the prominent
portion of the hernial swelling,
parallel to its long axis, and
so situated that it extends a
short distance above the external
abdominal ring. This incision
divides the skin and the fascial
layers which cover the sac. Itis
FiG. 100.—Inguinal hemia. 4t ygyally possible to recognise

Line of external incision in . .

a case of strangulation. all the anatomical strata which

form the coverings of a hernia,
but often the intercolumnar fascia and the cremasteric layer
can be distinguished. The wall of the sac can generally be
recognised by its tenseness. When all hemorrhage from
the superficial pudic arteries has been arrested, a small
piece of the sac wall is picked up with forceps and care-
fully divided with the scalpel. An escape of fluid indicates
the opening of the sac. This fluid is generally blood-
stained serum, but it may be purulent or consist of
intestinal contents, though the latter condition is very
uncommon. Often, however, this fluid contains septic
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micro-organisms, hence it is advisable to irrigate the interior
of the sac with an antiseptic solution before dividing the
constriction. A director is passed through the aperture
made in the wall of the sac, and the opening is enlarged
until the contents of the hernia are fully
exposed. An examination of the intestine,
omentum, or other viscus, is now made,
and its condition determined. Ifitisina
moderately healthy condition, such as will
justify its return into the abdomen, the neck
of the sac is freed and the situation of the
stricture made out. The forefinger of the
left hand, or a hernia director, is passed
to the stricture, and when a director is used
it is passed through it. The hernia knife
is now passed along the finger or the
director, and one or two small notches
made into the tissue forming the constric-
tion, until the opening is made large
enough to allow the return of the herniated
structure. This having been done, the
director or finger is withdrawn, and in the
case of intestine the loop is pulled down-
wards so as to allow the surgeon to make
a visual examination of the gut wall which
has been nipped in the stricture. If this
is found to be non-gangrenous, the contents
are gradually and gently manipulated back
into the abdominal cavity. It should be ¥'G:1or.—Hemia
director.

drawn downwards, unravelled, and then

transfixed in several places, tied in sections, and the distal
portion removed.

When the contents of the hernial sac are in a condition
of gangrene, the further treatment depends upon the general
condition of the patient. If the gangrenous portion is a
loop of intestine, and the patient is much collapsed
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and not likely to survive a prolonged operation, the lumen
of the gut should be opened so as to allow
the escape of intestinal contents, and drain-
age established. When, however, the
general condition of the patient is good,
the gangrenous loop of intestine should be
brought well into the wound, surrounded
with warm sterilised towels, and the dead
portion removed by performing intestinal
resection, after the method described on
pp. 55 ef seg. It is advisable to allow the
intestinal contents to escape before com-
pleting the anastomosis.

(d) Closure of the hernial aperture and
suturing of the external wound.—These
stages of the operation are similar to
those described in connection with the
radical cure of an inguinal hernia (pp.
97 et seq.). -

B. Femoral hernia. — Position. — The
patient is placed in the dorsal position, with
the leg of the affected side slightly flexed.
The surgeon stands on the affected side,
and his assistant directly opposite to
him.

Operation.—The stages of the operation
are similar to those described in connection
with inguinal hernia (¢.2.).

An incision about z in. long is made in
the long axis of the hernial swelling, and
is so situated that the upper extremity is
F1G. 103.—Opera- 3 little below and half an inch external to

l':::;o' s:::ﬁ: the pubic spine. This incision is in most

Hemnia knife.  Cases on the inner aspect of the hernial

swelling. The incision is deepened until
the sac has been opened. In dividing the stricture the
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cut must be made upwards and inwards, so as to notch
the free edge of Gimbernat’s ligament, and to avoid the
common femoral vein, which is on the outer side. In
a small number of cases, 1 in 70, the obturator artery is
given off from the deep epigastric, and runs in front of the
neck of the sac. When this abnormality occurs, it may be
divided, in which case the wound must be enlarged and a
ligature applied to the cut extremity. The treatment of the
hernial contents is similar to
that mentioned in inguinal
hernia, whilst the treatment of
the sac and closure of the ring
and wound are the same as in
the radical cure of a femoral
hernia (¢.2., p. 110).

C. Umbilical hernia.—
When an umbilical hernia be-
comes strangulated, the sac
must be opened by a vertical
incision over it.

The contents are dealt with
according to the methods
described in the chapter on
inguinal hernia, and this hav-
ing been done a radical cure
is performed, as described
on p. 112. When the condition of the patient will not
allow of resection of gangrenous bowel, the dead portion is
opened and the loop fixed in the external wound, an
artificial anus being established. If the patient recovers,
this opening can be closed at a later period, and the hernial
aperture closed as in the radical operation.

D. Obturator hernia.—In the treatment of a case of
strangulated obturator hernia, an incision is made in the
long axis of the swelling and on the inner side of the
femoral vessels. This is deepened, the pectineus muscle

FI1G. 103. — Obturator hernia.
Line of external incision,
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and fascie being incised until the hernial sac is reached,
which structure is opened in the usual manner. The
stricture can be relieved by notching the obturator mem-
brane at the inferior margin of the aperture. When the
intestine is gangrenous, or when perforation has taken
place, it is necessary to open the abdomen by an incision
in the corresponding linea semilunaris, and to perform the
requisite procedures from within the peritoneal cavity.



CHAPTER 1IV.

OPERATIONS UPON THE LIVER AND
BILIARY SYSTEM.

THE following operations will be described, namely : —

1. UPON THE LIVER.
A. Hepatotomy (1) for hydatid cysts.
B. Hepatectomy (2) for ahscess.
2. UPON THE BILIARY SYSTEM.
A. Cholecystotomy.
B. Cholecystectomy.
C. Cholecyst-enterostomy.
D. Choledochotomy.

OPERATIONS UPON THE LIVER.

Hepatotomy.—By the term “hepatotomy” is under-
stood making an incision into the liver. This operation
is indicated in the following classes of cases—(a) In cases
of hepatic suppuration; and (4) in cases of cystic disease
of the liver, especially in hydatid disease.

Position.—The patient is placed in the dorsal position, or
lying somewhat on the sound side if it is proposed to make
an incision on the lateral aspect of the trunk ; the surgeon
stands usually on the right side of the patient, and his
assistant on the left.

Instruments.—Scalpel, dissecting and pressure forceps,
retractors, exploring syringe or aspirator, dressing forceps,
scissors, drainage tube, needles (large fully-curved), needle-
holder, and ligature and suture material.
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Operation.—The operation of hepatotomy may be divided
into four stages, namely—(a) Parietal incision ; () exposure
of liver, finding of diseased portion, incision of liver sub-
stance, and evacuation of pus or other fluid; (¢) union of
margin of hepatic incision to that of parietes ; (d) establish-
ment of drainage.

(a) Parietal incision.—An incision, about 3 in. in
length, is made over that portion of the liver which is
supposed to be the seat of the abscess. It may be
necessary to puncture with an exploring needle or the
needle of an aspirator before this can be determined.
The incision usually commences at the costal margin,
and extends downwards. This incision is deepened until
the peritoneal cavity has been opened. If the inflammation
has caused obliteration of that part of the cavity which lies
between the affected part of the gland and the abdominal
wall, the peritoneum is left untouched, but this condition
is of rare occurrence in cases of hepatic suppuration.

(6) Exposure of liver, incision of wall of abscess, and
evacuation of pus.—The liver lies exposed in the bottom
of the wound after the peritoneum has been divided, and
the margins of the parietal incision held aside. The
adjacent portion of the peritoneal cavity is packed with
flat aseptic sponges, so as to avoid septic contamination
when the abscess is opened.

The location of the pus can usually be determined, either
by the presence of a swelling on the surface of the liver,
or by the presence of fluctuation. If there is any uncertainty
as to the position of the abscess, the exploring syringe
should be used.

The situation of the hepatic abscess having been deter-
mined, an incision, about 14 in. in length and parallel to
the external wound, is made in the hepatic substance over
the abscess. When the abscess has been reached, all
hzmorrhage is arrested from any hepatic vessels which may
require ligature, and then the opening is dilated with the
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finger, or a pair of dressing forceps, and the pus allowed to
escape. As the pus is escaping, the assistant should be
directed to press the anterior abdominal walls against the
liver, so as to prevent pus passing into the peritoneum. In
some cases it will be found convenient to pass the fore-
finger into the cavity of the abscess and to hook the gland
forwards. When the pus has been evacuated, the interior
of the abscess cavity is examined with the finger so as to
determine whether any other abscesses are present. If any
are found, the intervening tissue is broken down with the
finger, and the contents allowed to escape. The interior of
the cavity is next irrigated with an antiseptic solution, and
the aperture temporarily plugged with a sponge.

(¢) Union of margins of hepatic incision to those of
parietal wound. — All sponges are removed from the
peritoneal cavity, and the peritoneum in the region of the
hepatic incision is well sponged, or irrigated if much con-
tamination has taken place.

Next the margins of the incision in the liver are united to
those of the incision in the abdominal wall, by the insertion
of a ring of interrupted silk sutures. Each suture is
entered at the lower part of the incision in the liver, and
traverses the hepatic substance until it emerges about half
an inch from the margin, and then it is passed through
the tissues of the abdominal wall and made to emerge one-
third of an inch from the margin of the parietal wound.
The sutures are introduced at intervals of about one quarter
of an inch.

Just beyond the upper and lower extremities of the
hepatic incision a suture should be passed through the
abdominal wall, then through the liver substance beyond
the angle of the wound, and finally through the abdominal
wall on the other side of the incision. When all these
sutures have been inserted, they are tied and the ends cut
short, the two sutures at the extremities being tied last.
That portion of the wound in the parietes to which the
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margins of the hepatic incision are not attached is closed in
the usual manner.

(d) Establishment of drainage.—When the cavity of the
abscess is not very large, the interior should be packed with
a long strip of aseptic absorbent gauze, one end of which
protrudes from the external wound. This should be
removed daily, and replaced by a similar strip. Some
prefer to insert a drainage tube, one end of which passes
out from the external wound. An objection to the employ-
ment of this, at least immediately after the operation, is that
it allows venous oozing to take place from the walls of the
abscess. Another objection, if the tube is too long or too
stiff, is that the lower extremity may lacerate the walls of
the abscess cavity during the movements of respiration.

Hepatotomy for hydatid cyst of the liver.—This opera-
tion does not differ essentially from that for ‘“abscess.”

When the abdomen has been opened and the cyst
exposed, the peritoneum in the neighbourhood is packed
with flat sponges and the cyst wall incised. The contents
are evacuated, and the margin of the cyst wall stitched to
those of the parietal incision, and drainage established. In
these cases, as a rule, no septic complications are present.

Some surgeons have advised that after the cyst wall has
been incised and the contents evacuated, the cyst should be
dropped back into the peritoneal cavity and the abdominal
incision closed. The aperture in the cyst wall may or may
not be closed. This method of treatment has not as yet
become well established. There are several objections to
its adoption, such as deposit of calcareous matter in the
wall of the cyst, and the possibility of infection of the
peritoneum with the parasite.

Hepatectomy.—It is only during recent years that
surgeons have successfully removed portions of the liver
by operation. The operation has been called *resection of
the liver,” or hepatectomy. In those cases in which
portions of the liver have been removed a fair amount of
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success has been met with, and it is to be hoped, by the
introduction of improved details of technique, that this
operation may become a recognised and justifiable one,
since there are many affections of the liver which only admit
of a cure being obtained by a complete and radical removal
of the diseased tissue. All ozerations of this nature which
involve the liver are limited to the removal of a portion of
the organ, since it is not possible for a person to live when
the entire organ has been taken away, even if this operation
were possible from a merely operative point of view. The
removal of portions of the liver can be effected according
to one of the following methods, each of which has been
used and recommended by surgeons of repute :—

(a) Fixation of the diseased portion of the liver in an
abdominal wound, and application of an elastic ligature
10 its base, so as o cause sloughing of the parts distal to the
ligature.— Operation.—An incision from 4 to 6 in. long is
made through that portion of the abdominal wall which over-
lies the affected portion of the liver, commencing above at
the costal margin and extending downwards in a vertical
direction. This incision is deepened until the parietal
peritoneum is reached, when it is divided for the entire
length of the wound. All hemorrhage from blood vessels
in the incised abdominal walls is arrested, and then that
portion of the liver which it is wished to remove is brought
well into the wound, and made to protrude externally, so
that the base of the diseased part can be brought into good
apposition with the margins of the wound in the abdominal
parietes. A series of silk sutures is next passed through the
liver substance, well beyond the diseased area, and then
through the abdominal wall a short distance from the
margins of the incision, so that when these are tied the
liver is firmly fixed to the abdominal wall, and the diseased
portion protrudes externally. That portion of the abdominal
wound which lies below the protruded part of the liver is
closed in the ordinary manner with silk sutures.
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An elastic ligature is placed around the base of the
protruded piece of liver, but distal to the ring of sutures
which fix the organ to the anterior abdominal wall. This
ligature is allowed to remain in position for three or four
days, the area of the operation being protected by the
application of aseptic dressings. About the third day
the elastic ligature is replaced by a second one, which is
more tightly applied, and, if requisite, this in its turn is also
replaced by a still tighter one. By these means the portion
of the liver which lies beyond the elastic ligature is made to
undergo a necrotic change, and in a short time it becomes
separated as a slough or mass of gangrenous tissue.

When the constricted portion has separated from its
connection with the remainder of the liver, the base of the
protruded portion will cicatrise and heal. The separation
of the protruded portion may be hastened by the use of
the actual cautery on the tenth or twellth day after the
application of the elastic ligature. If the gangrenous por-
tion remains too long in connection with the liver, putre-
factive changes are very liable to become established, and
the abdominal wound, or the liver itself, may become the
seat of suppuration.

(6) Fixation of the diseased portion of the liver in an
abdominal wound, and removal of the affected part after the
liver has become adherent to the margins of the incision
(operation & deux temps).— Operation.—Thé early stage of
this operation is exactly similar to that of the preceding.
The portion of the liver which it is desired to remove is
fixed by its base to the margins of a wound in the anterior
abdominal wall, where it is left for several days or more.
When the liver has formed adhesions to the margins of the
abdominal wound, the second stage of the operation is
performed. The portion of the liver which protrudes is
detached from the remainder of the gland, either by cutting
it away with a knife or with a Paquelin’s cautery. As the
piece of liver is removed the cut surface should be covered
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with a sponge, and pressure applied so as to arrest tem-
porarily any hemorrhage which may occur, and to prevent
the possibility of the entrance of air into the open mouths of
the intrahepatic veins, and thereby to avoid air embolism.
When the portion of the liver has been detached, the sponge
pressure is relaxed, and all bleeding points upon the cut sur-
face are ligated with silk. After hamorrhage has been
arrested in this manner, the cut surface of the organ is irri-
gated so as to remove all traces of blood and débris, and
then an aseptic dressing is applied and is firmly fixed in
position by strapping and a bandage. In order to avoid the
exposure of a large cut surface of the liver, after the resected
portion has been removed, it appears to me that in the second
stage of the operation it would be preferable to resect the
part of the liver which is to be removed, by the employment
of a “ wedge-shaped ” incision, such as is described later.

If this form of incision in the liver were adopted, it
would be possible to bring together the margins of the
hepatic wound, and fix them in apposition by the insertion
of sutures. All fears of the occurrence of hemorrhage and
air embolism may thus be avoided. In all cases of exposure
of a cut area of the liver, great care must be taken to
prevent the entrance of air into the hepatic veins, since in
these structures the venous blood pressure is negative, and
air may be drawn inwards by suction.

Some authors have recommended that, after the portion
of liver has been detached with the knife, the actual cautery
should be applied to the cut surface, so as to arrest
haemorrhage and prevent the occurrence of air embolism.
If it is wished to make use of the cautery, it appears to me
to be preferable to remove the piece of the liver with the
knife of a Paquelin’s cautery, and so arrest all hamorrhage
as the operation proceeds. The objection to the use of the
cautery in these cases is the necessary necrosis of charred
tissue which must follow, and the liability to suppuration as
the dead tissue is being separated or absorbed.
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(¢) Removal of tumours and cysts from the liver by dissection,
and subsequent closure of the wound in the liver by sutures, to-
gether with simullanecous closure of the abdomsnal incision.—
Tumours of the liver which are completely encapsuled, or
hydatid and other forms of cysts which are embedded in
the gland, may be removed by dissection. After the surface

Y/
Z

FIG. 104.—Resection of liver. Method of inserting sutures
into the liver after a ** wedge-shaped " portion has been
removed. This diagram shows all the sutures in position
before any have been tied. In this case the portion of the
gland which has been resected has been from the antero-
fofemton mns gin, and the adjacent parts of the inferior and

faces of the left lobe.

f the liver which contains the tumour or cyst
>d by an incision in the abdominal wall,
portion of the peritoneal cavity is packed
nges, so as to avoid contamination of the
blood or foreign material, or injury to the
hen an incision is made into the hepatic
the superficial portion of the tumour is
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exposed. The tumour or cyst is then separated from the
normal hepatic tissue by a process of careful dissection.

The surfaces of the wound left by the removal of the
cyst or tumour are approximated and fixed in apposition
by the insertion of a number of interrupted deep sutures.
The external wound is closed in the usual manner.

F1G. 105.—Resection of liver. Same as Fig. 104, but with all
the sutures tied and the ends cut short.

(@) Excision of a portion of the liver by the employment of
a “wedge-shaped” incision.— Operation.—The abdomen is
opened and the liver exposed as in the previous operation.
The diseased area is defined, and an elastic ligature made
to encircle the base a short distance beyond the limits of
the growth. If this cannot be conveniently done, an
assistant ought to pass his hand into the abdominal cavity
in such a manner that his forefinger is in the foramen of
Winslow and the thumb on the anterior surface of the
gastro-hepatic omentum, in front of the hepatic artery and
the portal vein. By exerting compression upon both these
structures, the circulation can be controlled.
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The affected portion of the liver is then removed, accord-
ing to the method shown in Figs. 104 and 105.

When the wound in the liver has been completely sutured,
and its margins brought together, the gland is dropped back
into the abdominal cavity, all blood sponged away, and the
incision in the parietes closed in the ordinary manner. If
there is much venous oozing from the region of the hepatic
wound, the involved area is packed with a long tampon of
aseptic gauze, one end being brought out through the
external wound. This is removed at the expiration of
twenty-four or forty-eight hours.

OPERATIONS UPON THE BILIARY SYSTEM.

Cholecystotomy.—Cholecystotomy implies making an in-
cision through the wall of the gall bladder. The gall
bladder is attached to the inferior surface of the liver, and
lies in a wide groove just to the right of the quadrate lobe.
The fundus of the sac lies immediately behind the costal
cartilage of the right ninth rib, and at this point often
projects slightly beyond the inferior margin of the liver,
especially when it is distended.

Indications.—The operation is performed for the following
conditions, namely—(a) Gallstones within the gall bladder,
which are giving rise to trouble which cannot be alleviated
by other measures: (4) collections of pus or fluid in the
gall bladder, which are due to impaction of gallstones,
or to inflammatory conditions of the mucous membrane
of the gall bladder dependent upon septic micro-organ-
isms; (¢) the removal of gallstones impacted in the cystic
duct.

The operation may be divided into the following stages,
namely—(a) Incision of the abdominal parietes; (4) find-
ing of the gall bladder and bringing it into the external
wound ; (¢) incision of the gall bladder and removal of
pathological collections from its interior; () fixation of
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the margins of the wound in the gall bladder to those of the
abdominal incision, and closure of the other portion of the
external wound.

Instruments.—Scalpel, dissecting and pressure forceps,
retractors, cholecystotomy forceps and scoop, scissors,
needles (fully curved and half curved), needle-holder,
suture and ligature material, and rubber drainage tube.

Position. — The patient
is placed in the dorsal —\—
position, and near the right
side of the table. The
surgeon stands on the right
side of the patient, the

chief assistant directly op- Y
posite to him. / \

Operation.—(a) Parietal |
fncision.—An incision from
3 to 3% in. long is made . -
through the anterior ab- N ~
dominal parietes, com- \ /
mencing above at the .8
margin of the ninth right
costal cartilage,and extend-
ing downwards towards
?he.rl.ght‘publc spine. Th,e Fig. 106.—Cholecystotomy Line of
incision is deepened until parietal incision.
the peritoneal cavity has
been opened, care being taken to avoid notching the liver
or injuring the intestines.

(8) Finding of gall bladder and bringing it info external
wound.—If the gall bladder does not at once protrude, the
margins of the incision are held apart with retractors, and
the fingers of the right hand are introduced into the
peritoneal cavity, and the viscus is sought for, on the lower
aspect of the liver. In many cases it will be found to be
enlarged, and often attached to the adjacent structures by

9
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strong adhesions. When the situation of the organ has
been made out, it is brought into the wound, any adhesions
which prevent this being divided if requisite.

(¢) Incision of gall bladder, and removal of caleuli, etc.—
If 'the gall bladder is very large, owing to distension with
fluid, part of the fluid contents may be evacuated by
aspiration with an aspirator. The margins of the per-

foration with the aspirator needle are

§ seized with forceps, and an incision

about half an inch in length made
through the wall of the gall bladder on
the convexity of the fundus, and passing
through the seat of perforation, if one
has been made. Before making this
incision, the surrounding portion of the
peritoneal cavity is packed with flat
sponges, so as to prevent contamination
as far as possible. The interior of
the viscus is next examined with the
finger, and the size, shape, and locality
of any gall stones which may be present
made out. These bodies are then
removed, either with cholecystotomy
forceps or a scoop, whichever may be
the more convenient. When the gall
F1G. 107. —Cholecy - pladder has been emptied, the cystic
s_t_‘x:gins:):“ps' duct is examined from the interior of the
viscus, and if any calculi are present they

are removed. The interior of the organ is washed out by
irrigation, and a small sponge placed in the aperture, which
will serve as a temporary plug, and prevent the escape of
fluid into the peritoneum. The sponges which have been
placed around the organ in the peritoneal cavity are removed,
and the course of the extrahepatic bile ducts examined with
the finger. If these do not contain calculi, and are other-
wise normal, the region of the gall bladder is thoroughly

Sc

ol
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cleansed by sponging, and the margins of the incision in
the fundus attached to those of the parietal wound.

(d) Fixation of gall bladder, etc.—The margins of the
gall bladder incision are brought into ap-
position with those of the upper portion
of the parietal wound, and fixed there by
the insertion of sutures. The sutures are
best introduced in the following manner.
On each side of the incision in the gall
bladder a row of sutures are inserted, one-
third of an inch apart, each suture passing
through the fascial, muscular and serous
strata of the abdominal wall, and then
through the wall of the gall bladder into its
interior. At the upper and lower extrem-
ities a suture is passed from one side of the
parietal incision to the other, taking up the
gall bladder just beyond the incision by
passing through its muscular and serous
coats. The portions of the parietal wound
above and below the sutured part of the
gall bladder are closed by sutures in the
usual fashion. All the sutures are intro-
duced before any are tied. When all the
sutures have been inserted, they are tied,
and the sponge plug removed from the
interior of the gall bladder, and a small
rubber tube passed down into the cavity
of the viscus, so as to act as a drain.

The al?ove operation is the ordinary one FIG. 108, —Cho-
adopted in the removal of gall stones from ~ ¢cy iotomy
the interior of the gall bladder and the  scoop.
cystic duct. It will be seen, however, that
a fistula is established, through which the bile from the
gall bladder drains for a time. In favourable cases this
fistula closes within three to five weeks. On account of
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the formation of a fistula, many surgeons call the operation
“cholecystotomy.”

Cholecystendysis.-—In a few favourable cases, where the
walls of the gall bladder are in a perfectly healthy condition
and at the same time are thick and muscular, it is possible
to close the incision in the gall bladder at the time of
operation, and to drop the viscus back into the peritoneal
cavity and then to close up the external wound. This form
of operation is called “cholecystendysis,” or “ideal chole-
cystotomy.”

Cholecystectomy.—Removal of the gall bladder is known
as cholecystectomy. The operation has been performed for
the following conditions :—(a) Localised malignant growths ;
(4) rupture and perforation, when the region of the neck
has been involved or the injury has been extensive; (¢) in
cases of mucus fistula, associated with obliteration of the
lumen of the cystic duct.

Operation.—The instruments and the early stages of the
operation are similar to those employed in cholecystotomy.
When the peritoneal cavity has been opened, the gall
bladder is separated from the inferior aspect of the liver by
dividing the peritoneum on each side of the groove in which
it lies, and also around its fundus in the region of the
anterior inferior border. When this has been done, the
organ is separated from the liver with the fingers, all
bleeding vessels which are met with being tied as the opera-
tion proceeds. By this means the gall bladder is separated
from the liver until the cystic duct is reached. With a
needle on a handle, a moderately stout silk ligature is
passed around the cystic duct and tied. The duct is then
cut across and the gall bladder removed. If possible, the
mucous membrane of the divided portion of the cystic duct
should be removed by scraping, especially when the gall
bladder is the seat of an inflammatory process. When this
has been done, the margins of the wound in the peritoneum
on the inferior surface of the liver are brought together and
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fixed in apposition by the insertion of a continuous silk
suture. The stump of the cystic duct is covered over with
a flap of peritoneum as the continuous suture is being
inserted. The area of operation is irrigated and cleansed,
and the parietal wound closed in the usual manner. If
there is much bleeding, it may be necessary to pack the
wounds with plugs of aseptic gauze, the ends of which are
brought out in an angle of the external wound, which is
left open for the purpose.

Cholecyst-enterostomy. — Cholecyst-enterostomy is an
operation which has for its object the creation of an
artificial communication between the gall bladder and the
intestine, usually the duodenum.

Indications.—The operation of cholecyst-enterostomy
appears to be indicated in the following conditions :—

(@) In all cases where the common bile duct is perman-
ently obstructed or occluded by adhesions, inflammatory
processes, or malignant growths, the cystic duct remaining
patent. The forms of new growth include those which are
primary in the common bile duct and those which com-
mence in the head of the pancreas and spread to it by
direct extension. In cases where the common bile duct is
occluded as the result of secondary malignant growths, it
is not advisable to perform the operation.

(%) In all cases of complete division of the common bile
duct as the result of injury or operative measures.

(¢) In cases of chronic biliary fistule which cannot be
cured by the performance of a plastic operation, or in which
the fistulee are due to obstruction of the common bile duct
and are not amenable to direct surgical interference.

(4) In all cases of perforation of the common bile duct
which result from an ulcerative process.

(¢) In cases of kinking of the common bile duct which
are due to the presence of fibrous adhesions, and cannot be
remedied by operation.

Instruments.—Scalpel, scissors, dissecting and pressure
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forceps, retractors, intestinal clamps, needles, needle-holder,
small “anastomosis button” (Murphy’s), and ligature and

suture material.
Position—The patient

FIG. 109.—Method of inserting
‘* purse-string suture " into
intestine in the operation of
cholecyst - enterostomy.—
After MURPHY.

is placed in the dorsal posture,
the surgeon stands on the right
side of the patient, and the as-
sistant on the left.

Operation. —The operation
may be divided into the follow-
ing stages:—(a) Parietal incision ;
(6) finding and bringing into the
external wound the gall bladder
and the duodenum, and the union
of the gall bladder and the duo-
denum ; and (¢) closure of the
external wound.

(@) Parietal incision.—An in-
cision is made in the right linea
semilunaris, commencing at the
edge of the ribs and extending
downwards for two orthree inches.
This is extended until the peri-
toneal cavity has been opened.

(0) Finding and delivery of gall
bladder and duodenum, and union
of same.—The gall bladder and
the duodenum are drawn into the
wound ; a needle threaded with
15 in. of silk is inserted into the
duodenum, directly opposite the

attachment of the mesentery; and at a pomnt near the
head of the pancreas a stitch is taken through the entire
bowel, one-third of the length of the incision to be made ;
the ncedle is again inserted one-third the length of the in-
cision from its outlet, in a line with the first, and embracing
the same amount of tissue as the first. A loop, 3 in. long,
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is held here, and the needle is inserted in a similar manner,
making two stitches parallel to the first in the reverse
direction, and one-fourth of an inch from it, coming out at
a point near the insertion of the needle. This forms a

F1G. 110.—Cholecyst-enter- F1G. 111. — Cholecyst-
ostomy. Method of hold- enterostomy. Method
ing male portion of of holding female por-
anastomosis button for tion of anastomosis
insertion. button for insertion.

running thread, which, when tightened, draws the incised
edge of the bowel within the cup of the button. A similar
running thread is inserted in the gall bladder. An incision
which is two-thirds of the diameter of the button to be
used, is now made in the intestine, care being taken to
avoid cutting the running thread when making the incision ;
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the male half of the “button” is slipped in, the running
thread tied firmly around the central cylinder, and then the
button is given to an assistant to hold with forceps, so as
to prevent it slipping into the cavity of the bowel. An
incision is now made in the gall bladder, the same length
as the one in the intestines, between the two rows of suture.

FIG. 112.—Cholecyst-enterostomy. Gall bladder and duo-
denum, showing two halves of anastomosis button intro-
duced, with the ** purse-string " sutures tied, and ready for
fixing together.—After MURPHY.

The gall stones and fluid contents of the gall bladder are
removed ; the female half of the “button” inserted, and
the running thread tied. The forceps are then removed,
the two halves of the “button” are held between the
fingers and slowly pressed together. A sufficient degree
of pressure must be used to bring the serous surfaces of
the gall bladder and intestine firmly in apposition and
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compress the tissues. The elastic pressure of the spring
cup of the “button” produces a pressure atrophy of the
tissues embraced by it, and leaves an opening which is
larger than the “button.” When the “button ” is liberated,
it passes on through the bowel, and is voided per anum,
from eight to fourteen days after the operation.

(¢) Closure of external wound.—This is closed in the
usual manner by the insertion of interrupted silk sutures.
One or more tiers may be introduced.

Choledocho-lithotomy—choledochotomy.—Thisoperation
has for its object the removal of one or more calculi from
the interior of the common bile duct, in cases in which an
obstruction to the flow of bile along this canal has been
established, or in which severe symptoms result from the
impaction.

Operation.—In performing the operation the abdominal
cavity is opened by an incision which is made either in
the linea alba, commencing above immediately below the
ensiform cartilage, or in the right linea semilunaris, com-
mencing just below the costal margin. It is not always
possible to make an exact diagnosis as regards the seat
of the impacted calculi, and when this is the case it is
better to make the incision in the linea semilunaris. When
the abdominal cavity has been opened, the course of the
biliary tract is examined with the finger; the gall bladder
should be examined first, then the cystic duct, and then
the common bile duct, both as it lies in the gastro-hepatic
omentum and in its course behind the first part of the
duodenum, and where it lies between and behind the
head of the pancreas and the left aspect of the second
portion of the duodenum. In many cases, placing the
examining finger in the foramen of Winslow will be found
to be of diagnostic value, since in this position a consider-
able extent of the common bile duct can be palpated,
and if there is a calculus in its interior its position can
be at once made out. When a stone is discovered in the
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common bile duct, the gastro-hepatic omentum and the
common bile duct are drawn into the abdominal wound.
The peritoneal cavity around these structures is packed with
sponges, and an incision is made in the common bile duct
over the calculus, this incision being parallel to the long
axis of the duct. Through this incision the impacted
calculus is extracted, care being taken to damage the walls
of the duct as little as possible. In order to facilitate the

FI1G. 113.—Relation of structures in gastro-hepatic omentum. a. Gastro-
hepatic omentum ; 4. Hepatic artery; ¢. Portal vein; d. Common
bile duct ; e. Foramen of Winslow ; /- Inferior vena cava; g. Right
kidney ; 4. Right supra-renal capsule ; 7. Dorsal vertebra; £, Aorta;
/. Left supra-renal capsule; m. Left kidney; n. Lesser sac of
peritoneum ; o. Stomach.

removal of the calculus, it is found in some cases to be
advantageous to break up the stone with crushing forceps
and to extract it in several fragments. When the stone has
been removed, the area of the operation is thoroughly
irrigated, and the margins of the incision in the common
bile duct are then approximated and fixed in apposition
by the insertion of two tiers of fine silk sutures. The first
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unites the mucous membrane, and the second the muscular
and serous coats. If the peritoneum which forms the
anterior layer of the gastro-hepatic omentum has been
dissected from the bile duct, it may be united separately
from the muscular walls of the common duct, in which
case three tiers of sutures will be requisite. In many cases
of this operation it will be found advisable to pack the
region of the incision in the common duct with a strip of
aseptic gauze, and to bring out the end of this strip through
an angle of the abdominal wound, which is left open for the
purpose. This strip is removed after one or two days, and
if there is no sign of leakage from the duct, the abdominal
wound is entirely closed. The strip of gauze is replaced by
a similar one when any small quantity of fluid escapes. It
is sometimes found that the impacted calculus lies behind
the duodenum, and then it is necessary to lift up this
structure and open the common bile duct, as it lies behind
it. If the calculus is a small one, or the common bile duct
is considerably dilated, an attempt may be made to mani-
pulate the calculus into the duodenum, by forcing it along
the duct and through the orifice on the biliary papilla.



CHAPTER V.
OPERATIONS UPON THE SPLEEN.

Removal of the spleen, or splenectomy.—In this opera-
tion the spleen is removed through an incision in the
anterior or antero-lateral abdominal wall.

Indications.—Removal of the spleen is indicated in the
following clinical conditions :—(a) Certain cases of rupture
of the organ, due to some form of injury, such as a blow
upon the abdomen, or a stab, or to spontaneous rupture,
in which hemorrhage cannot be arrested by milder
measures ; (6) some forms of cystic affections which are
not amenable to drainage ; (¢) some forms of ‘ movable”
or “wandering” spleen, in which the viscus cannot be
retained in position by a suitable belt, or cannot be fixed
in its usual place by a surgical operation ; () some forms
of hypertrophy, either simple or malarial in nature, which
cannot be relieved by other measures; (¢) occasional
cases of suppuration or inflammation. Malignant disease
of the spleen and leukamic hypertrophy appear to contra-
indicate removal,

Location.—The spleen is a solid viscus, situated upon the
anterior aspect of the posterior abdominal wall. It lies in
the left portion of the epigastric region and upper part of
the left hypochrondrium, about one-third being in the former
and two-thirds in the latter. It lies obliquely, its upper
extremity being nearer the middle line than the lower. The
diaphragm and the posterior inferior margin of the left lung
and pleura intervene between it and the inner surfaces of
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the ninth, tenth, and eleventh ribs. The splenic artery
enters, and the splenic vein emerges, from the hilum. The
viscus is attached to the left margin of the stomach by the
gastro-splenic omentum, and to the diaphragm by the
phrenico-splenic ligament. The tail of the pancreas lies in
close relation to the hilum.

Instruments.-—Scalpel, dissecting, pressure, and large

F1G. 114.—Transverse section of body to show relations of spleen
to adjacent viscera. a. Spleen; 4. Left kidney; ¢. Erector
spinz ; d. Aorta; e. Inferior vena cava; f. Right kidney;
£. Right lobe of liver; 4. Pancreas; ¢ Colon; ;. Stomach;
4. Transversalis abdominis.

clamp forceps, retractors, scissors, sponge-holders, needle
on handle with blunt point, needles, needle-holder, and
ligature and suture material.

Position—The patient is placed in the dorsal position,
or, when the antero-lateral incision is employed, lying
slightly upon the right side. The surgeon stands on the
left side, and the first assistant directly opposite to him,
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Operation.—Removal of the spleen may be divided into
several stages, which are—(a) Parietal incision ; (4) separa-
tion of the spleen, and bringing it out into the parietal
incision ; (¢) transfixion and ligature of the pedicle, and
removal of the organ; and (Z) closure of the external
wound.

(a) Parietal incision-—An incision from 4 to 5 in.
in length is made either in the left linea semilunaris, or
below and parallel to the left costal margin. In the latter
case the incision commences immediately outside the
outer border of the left rectus abdominis muscle, and
1 in. below the costal margin, and extends downwards and
backwards in a line parallel with the costal margin to the
interval between the last rib and the iliac crest. Which-
ever incision is made use of, the wound is deepened until
the various strata of the abdominal wall have been divided
and the peritoneal cavity opened. In most instances it is
advisable to adopt the incision in the linea semilunaris, but
in fat and emphysematous people with deep chests the
other incision will enable the operator more easily to get at
the pedicle and apply a ligature to it.

(6) Separation of adhesions and delivery of spleen.—
The abdominal cavity having been opened, the intestines,
including the splenic flexure of the colon, are pushed
downwards and towards the right, and covered with flat
sponges. If any adhesions are present, they are defined,
surrounded with ligatures in two- places, and divided
between. When all adhesions have been divided, the
spleen is carefully lifted up from its position underneath the
ribs into the external wound. Its pedicle is then defined.
Usually this will be found to be broad and extensive, and
have important connections. It consists of four lamina of
peritoneum—the two layers which form the gastro-splenic
omentum and the two layers of the lieno-renal ligament.

(¢) Ligature of pedicle and removal of spleen.——The
structures which require careful attention in ligature of the
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pedicle are the blood vessels ; in the gastro-splenic omentum
are the gastro-epiploica sinistra artery and vein ; and in the
lieno-renal ligament, the splenic artery and vein. The
pedicle needle is pushed through the pedicle from its
posterior aspect, so as to avoid damage to the large splenic
vein. In order to do this the spleen should be turned
towards the right, so as to expose its posterior surface ; the
positions of the artery and vein are defined, and the needle
pushed between the two, and its point made to emerge
through the gastro-splenic omentum half-way between the
stomach and spleen. The needle is threaded with a double
ligature of silk, and withdrawn. The two ligatures thus
introduced are locked and tied, one around one half of the
pedicle and the other around the other half. Finally, the
second ligature is made to surround the entire pedicle,
and is again tied in a knot. When the pedicle is very
broad it will be necessary to transfix it in several places,
and to tie the ligatures in the form of a locked chain.

In passing the pedicle needle through the posterior
aspect of the pedicle, great care must be taken not to
transfix the tail of the pancreas, and in tying the ligature
not to include any part of this structure. In some cases it
may be necessary to apply, first of all, ligatures to the
splenic artery and vein, an inch from the hilum of the
spleen, and then by dissection to separate the tail of the
pancreas from its connections with the hilum of the spleen
and the lieno-renal ligament.

The ligatures having been applied to the pedicle, this
is cut through on the splenic side of the ligatures and
about two-thirds of an inch from them, and the spleen
removed. The stump of the pedicle is carefully sponged,
in order to render evident any bleeding points, which are
at once ligatured. When all hemorrhage has been arrested,
the stump of the pedicle is returned into the abdomen,
and the exposed portion of the peritoneal cavity freed from
blood, etc., by careful sponging with an aseptic sponge.
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All sponges are next removed from the peritoneum, and
the intestines are allowed to fall back into their usual
position.

(d) Closure of external wound.—This is effected in the
usual manner by the insertion of several tiers of sutures.
If there is much oozing, it is advisable to pack the space
from which the spleen has been removed with a long strip
of aseptic gauze, one extremity of which is brought out
through an angle of the external wound which is left open
for the purpose. .

The chief danger in the operation of splenectomy is th
liability to the occurrence of severe hazmorrhage. The
most favourable cases are those in which the viscus is
removed for injury.

8plenotomy, or incision of the spleen.—This operation
may be necessary in some cases of abscess of the viscus
in which the inflammatory process has extended to the
surrounding tissues and caused the formation of numerous
adhesions. An incision is made through the abdominal
wall over the most prominent part of the inflammatory
swelling, until the abscess cavity is reached.



CHAPTER VL
OPERATIONS UPON THE URINARY SYSTEM.

THE following operations upon the urinary system will be
described, namely :—

1. OPERATIONS UPON THE KIDNEYS.
A. Nephrolithotomy.
B. Nephrotomy.
C. Nephrectomy.
1. Lumbar operation.
2. Abdominal operation.
D. Nephrorrhaphy.
2. OPERATIONS UPON THE URINARY BLADDER.
A. Puncture of the bladder.
B. Litholapaxy (lithotrity).
C. Suprapubic cystotomy.
D. Lateral lithotomy.
E. Median lithotomy.
F. Treatment of rupture of the bladder.
3. OPERATIONS UPON THE URETHRA.
A. External urethrotomy (Wheelhouse’s operation).

Nephrolithotomy. — Nephrolithotomy is an operation
which has for its object the removal of a calculus from a
kidney. It is usually carried out through an incision in the
lumbar region of the affected side, and on this account is
sometimes called *lumbar nephrolithotomy.”

Indications.—The performance of the operation is in-
dicated in all cases in which there is reason for thinking
that a calculus is situated either in the kidney sub-

10
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stance itself or in the pelvis, when this calculus gives rise
to severe symptoms, and cannot be got rid of by other
measures.

Instruments.—Scalpel, dissecting, pressure, and artery
forceps, retractors (wide), scissors, lithotomy forceps and
scoop, dressing forceps, long straight round needle on
handle, long-bladed tenotome, small bladder sound (No.
3), syringe, needles (straight and curved), needle-holder,
drainage-tube, and ligature material.

Position.—The patient is placed in the semiprone position,
lying upon the sound side with the back near the edge of
the operation table.
A moderate - sized
sandbag, or hard
pillow, is placed
underneath the loin.
The surgeon stands
behind the patient,

FIG. 115.—Lumbar nephrectomy and nephro- and the chief assist-
lithotomy. Position of patient and line of ant on the opposite
external incision. The dotted lines show the side
lower border of the last rib, the iliac crest, : .
and the outer border of the erector spine. OP”’ ation. —The

operation of nephro-
lithotomy may be conveniently divided into the following
stages, namely—(a) Parietal incision; (#) exposure of the
kidney ; (¢) examination of the kidney for the detection of
the calculus ; (#) removal of the calculus; (e) treatment of
the wound in the kidney, and closure (partial or complete)
of the parietal wound.

(@) Parietal incision.—An incision is made in the lumbar
region, from 3 to 4 in. in length at first, which is parallel
to the lower border of the last rib and half an inch below
it, commences in front and terminates at the outer border
of the erector spinz group of muscles, usually about 2 in.
or 2} in. from the dorsal spine. Care must be taken to
make certain of the position of the last rib by counting
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them from above. It occasionally happens that the twelfth
rib is very short and rudimentary, and the eleventh is mis-
taken for it. In these cases, if the incision is made half an

F1G. 116.—Transverse section through abdomen, showing
anatomy and relations of the kidneys.

a. Right kidney. 4. Descending colon.

4. Ascending colon. /. Transversalis abdominis.
¢. Duodenum. m. Obliquus internus.

d. Hepatic flexure of colon. ». Latissimus dorsi.

e. Right lobe of liver. o. Left kidney.

/- Transverse colon. 4. Quadratus lumborum.
£- Pancreas. ¢. Psoas magnus.

A. Small intestine. ». Erector spinz.

inch below the eleventh costal arch, the lower portion of the
pleura will in nearly every case be injured. The incision is
deepened, the fasciz being first divided and then the mus-
cular strata. The anterior fibres of the latissimus dorsi and
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the posterior fibres of the external oblique—both of them
almost vertical in direction—are divided first; next, the
internal oblique and the posterior aponeurosis of the trans-
versalis muscle, which in the inner portion of the incision
splits to enclose the quadratus lum-
borum ; and, finally, the fascia trans-
versalis, and if requisite the outermost
fibres of the quadratus lumborum.
The subcostal nerve and a branch of
the upper lumbar artery may be ex-
posed in making the incision, and if
met with they are pulled upwards with
a retractor, so as to preserve them from
injury.

(6) Exposure of the kidney.—When
the fascia transversalis has been
divided, the perinephric fatty con-
nective tissue appears in the bottom
of the wound. This is broken down
with the tip of the finger or dissecting
forceps, and by this means the posterior
aspect of the kidney is laid bare.
Large flat retractors are now used to
pull upwards and downwards the
margins of the parietal incision, so as
to more fully expose the surface of the
kidney. If the kidney is movable in
the perinephric tissue, it may tend to
fall forwards, and so render its full
exposure somewhat difficult. This
: avoided by directing the assistant to press
anterior abdominal wall with the clenched
oth hands. By this means the kidney can
into the bottom of the wound.
ination of the kidney for the detection of the
<idney being supported from the front, either

sroad
tor.
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by the assistant or the hand of the surgeon, the whole of
the posterior aspect is systematically palpated with the
finger, and any irregularities or points of resistance noted.
If a calculus is present, it can often be felt as a resistant
body through the kidney substance. If nothing can be felt
abnormal on the posterior aspect, the patient is placed in
the dorsal decubitus, the forefinger of the surgeon is passed
round the external border of the organ, and the anterior
surface examined. If nothing indicating the presence of a
calculus is discovered by these manipulations, the kidney
may be grasped between the forefinger and the thumb, and
each part of it squeezed, and any point of increased resist-
ance noted. Next, the pelvis of the organ is examined from
behind, the patient being again turned into the semiprone
position. If any hard or resistant area has been discovered
during the digital examination, a needle on a handle is
taken and forced into the hard spot so as to determine the
presence or absence of a calculus in the suspected part of
the viscus. If the above digital examination fails to locate
the calculus, the kidney is fixed in the bottom of the wound
by pressure from in front, and then its substance explored
with the needle on a handle by puncturing the kidney
methodically from upper to lower end. The perforating
portion of the needle ought not to be longer than 2
or 24 in. At each thrust of the needle the point should
be directed towards the hilum. If all these measures
fail, Mr. Henry Morris recommends that an incision should
now be made into the posterior surface of the gland
with a long-bladed tenotome or scalpel. This incision
is inclined inwards and forwards, until the cavity of one
of the calyces has been opened. ‘The interior of the
calyces and the pelvis of the kidney is now examined, first
with a small steel sound, and then with the forefinger
of the surgeon. This examination should be made in a
systematic manner, commencing above and gradually work-
ing downwards until the commencement of the ureter has
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been reached. By one or other of these measures a cal-
culus, if within the kidney or its pelvis, will generally be
discovered. Some surgeons—among whom may be men-

F1G. 118.—Calculus
forceps for extract-
ing calculi from
the pelvis  of
kidney.

tioned Mr. Knowsley Thornton and Mr.
Jacobson—advise that the pelvis of the
kidney should be opened by incising its
posterior surface, instead of incising the
kidney substance. A wound of the pelvis
of the kidney, however, is said to be more
frequently followed by a urinary fistula
than when the incision is made through
the renal substance, though hzmorrhage
is more likely to follow the latter pro-
cedure. The stone, having been located
by one of the above methods, must be
removed.

(d) Removal of the caleulus.— If the
kidney has not already been incised in
the detection of the stone, an incision is
made directly over the calculus with a
scalpel or bistoury, the forefinger is passed
into the wound, and the stone lifted out
if possible. When this cannot readily be
removed with the finger, a small pair of
lithotomy forceps or a scoop is passed
down to the region of the calculus, which
is then seized and extracted. If the
calculus is a branching one, it should
be broken up into several fragments, each
one being removed separately, to avoid
unnecessary injury to the renal tissue.
When the stone is within the pelvis of the
kidney, it may be removed either through

the incision in the renal tissue, or through an incision made
through the posterior aspect of the pelvis itself ; if the stone
obstructs the commencement of the ureter, difficulty is
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often experienced in its extraction. By careful manipu-
lation, however, it can usually be successfully removed.

When all fragments of the stone or stones have been re-
moved, the wound in the kidney and the entire area of
operation is irrigated with an antiseptic solution, so as to
remove all blood, portions of calculus, and débris. If any
distinct bleeding points become apparent, they are ligated
with fine silk. General venous oozing can be controlled
and arrested by packing with tampons of iodoform gauze.

() Treatment of the wound in the kidney and the
closure of the parietal incision.—The wound in the kidney is
packed with tampons of iodoform gauze, one extremity of
each being brought into the angle of the abdominal incision.
A rubber drainage tube is next passed down to the region
of the incision into the kidney, but not into it, and fixed
in position by suturing it to the margin of the parietal
incision. Next, the external wound is closed by the in-
sertion of sutures of silk or fishing-gut, except at the angle
where the drainage tube and the end of the gauze tampon
have been brought out, and aseptic dressings applied. The
tampons of gauze can usually be removed at the end of
twenty-four hours.

Nephrotomy.—The term nephrotomy implies the ex-
posure of the kidney and the making of an incision into its
substance.

Indications.—The operation is indicated in the following
conditions of the organ:—(a) In cases of suppuration of
the kidney, due to renal tuberculosis or other pathological
condition; (4) in certain cases of hydronephrosis and
pyonephrosis ; (¢) in calculus suppression of urine; (&) in
the treatment of certain cases of simple or hydatid cyst of
the kidney.

The term exploration of the kidney is sometimes used to
indicate the exposure of the organ by a surgical operation,
when it is wished to make a digital examination without
making an incision into the renal substance.



152 OPERATIONS UPON THE URINARY SYSTEM.

Operation.—The instruments necessary for the perform-
ance of the operation, and the individual stages of the
operation itself, are similar to those described in the pre-
ceding operation up to the stage of exposure of the gland.
An incision is then made into the diseased portion of the
organ, and any fluid collections which may be present are
evacuated. Drainage is nearly always requisite after this
operation.

Nephrectomy.—The removal of a kidney by the per-
formance of a surgical operation is called nephrectomy.
The organ may be removed, either through an incision
made in the lumbar region of the diseased side, which
does not open the peritoneal cavity, or through an incision
made in the anterior abdominal wall which opens the
peritoneum. The former operation is known as * lumbar
nephrectomy,” and the latter *“ abdominal nephrectomy.”

Indications.—Removal of the kidney may be necessary in
the following pathological conditions, namely—(a) Certain
cases of hydronephrosis, pyonephrosis, suppurative and
cystic affections which are not amenable to treatment by
nephrotomy ; (4) some cases of ureteral and renal fistula ;
(¢) diseased conditions of a floating kidney which cannot
be remedied by other means; (Z) some cases of severe
injury of one kidney ; and (¢) certain cases of malignant
disease of the kidney. Unless it is known that the opposite
kidney is not seriously diseased, and is capable of per-
forming its normal functions, in no case would nephrectomy
be justifiable. When secondary deposits have formed in

rgans, as a result of a primary malignant disease
kidney, removal of the affected organ should not
n into consideration. As regards the choice of
in most instances the lumbar operation is to be
1, the abdominal variety being carried out only
of large solid tumours of the kidney or in cases
sive cystic disease.
mbar nephrectomy.—/nstruments.—Scalpels (large
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and small), scissors, retractors, artery, pressure, dissect-
ing, and clamp forceps, pedicle needle, needles (straight
and curved), needle-holder, and ligatures (thick and thin
silk, and silk-worm gut).

Position.—The patient is placed in a semiprone posture,
lying on the sound side, with the back near the edge of
the table, and a hard pillow or sandbag underneath the
loin, so as to separate the last rib and iliac crest as far as
possible. The surgeon stands behind the patient, and the
assistant on the other side and opposite to him. A second
assistant stands on the right hand of the surgeon.

Operation.—The operation may be divided into the follow-
ing stages, namely—(a) Parietal incision ; (4) enucleation of
the kidney ; (¢) separation of the pedicle, and the application
of a ligature to it; (4) removal of the kidney; (¢) treat-
ment of the ureter, and closure of the external wound.

(@) Parietal incision.— The incision is made in the
lumbar region, parallel with and about half or two-
thirds of an inch below the inferior margin of the last
rib. It measures in length from 3 to 5 in., according
to the obesity of the patient and the size of the organ
to be removed, commences in front, and terminates at the
external border of the erector-spine muscle. The various
strata of the abdominal wall are divided as in the opera-
tion of ‘“nephrolithotomy,” until the posterior aspect
of the kidney is exposed. In some cases it will be
necessary to make a second incision, so as to enlarge the
field of operation and facilitate the manipulations of the
surgeon. This can be best effected by making a short
vertical incision downwards, commencing about an inch
external to the posterior angle of the oblique wouynd.

(6) Enucleation of the kidney.—In most cases the
organ should be separated from its surrounding perinephric
pad of fatty connective tissue. This may be accomplished
in many instances by the fingers, but it occasionally happens
when there has been much inflammation—especially in
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old - standing suppurative cases—that this cannot be
done. If the kidney cannot be separated from its sur-
roundings in this manner, it is advisable to open the capsule
proper, and then enucleate it. Usually, however, small
portions will remain behind, adherent to the fibrous cap-
sule. In very difficult cases, where the exact extent of
the renal tissue cannot be made out, the removal may be
effected either by cutting with a scalpel or a pair of curved
scissors. Sometimes a combination of these methods
enables the surgeon to separate the kidney from its sur-
roundings. When the enucleation has been completed,
the organ is lifted up in the wound by an assistant, so as
to allow of the separation and ligature of the pedicle.

(¢) Separation and ligature of the pedicle.-——The margins
of the parietal wound are held well apart with wide flat metal
retractors, whilst the surgeon defines the pedicle and
separates it into two parts, an upper containing the blood
vessels, and a lower the ureter alone. The portion of
the pedicle containing the renal vessels should be carefully
separated from the surrounding tissues for a short distance
towards the abdominal aorta. This will give more room
for the application of the ligature, and there will be less
chance of it slipping afterwards. This having been done,
a pedicle needle threaded with medium silk is passed
between the two halves of the pedicle, and tied around
that portion which contains the blood vessels, the point
of application being an inch or more from the hilum of
the kidney. A pair of clamp forceps is then placed on the
lower half of the pedicle, or ureter.

(d) Removal of the kidney.—The kidney is lifted up
into the parietal wound by an assistant, who takes great
care not to exert traction upon the blood vessels; and
then the surgeon, with scissors, divides both portions of the
pedicle, the upper half, about two-thirds of an inch on the
distal side of the ligature—-that is to say, in most cases at the
hilum of the kidney—and the lower half, on the kidney
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side of the clamp forceps. The organ is then removed.

When it is difficult to separate the upper
half of the pedicle, owing to extensive
inflammatory adhesions, a small button
of renal tissue may be left on the distal
side of the ligature, so as to prevent any
tendency which it might otherwise have
to slip, owing to the nearness of the liga-
ture to the cut surface of the pedicle
stump. The pedicle is now sponged dry
and examined, and if any bleeding points
become visible, they are picked up with
artery forceps and ligatured with silk.

(¢) Treatment of the ureter and closure
of the external wound.—When the ureter
is apparently healthy, a ligature is applied
to it, and it is dropped back into the
wound. The entire field of operation is
next irrigated, and the parietal incision
closed by the insertion of sutures of
silk-worm gut, which are so introduced
that they approximate as far as possible
the incised surfaces. If there is much

oozing, or there has been recent inflam-

mation, a drainage tube is passed down
into the bottom of the wound, and one
extremity brought out through an angle
of the external incision which has been
left open for the purpose. If the ureter
is dilated and filled with pus or tuber-
culous material, its interior should be well
scraped with a small, sharp Volkmann’s
spoon; and then, if all the diseased
tissue has been got rid of, a ligature
may be applied as low down as possible,
the part distal to this removed, and the

Fi1G. 119.— Large
needle on handle
for passing ligature
through pedicle of
kidney in nephrec-
tomy.
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ligatured end dropped back into the wound. The external
incision is then closed as before. If all traces of pus cannot
be satisfactorily removed, the open end of the ureter is
brought into the angle of the parietal incision, and fixed
there by a few points of suture, the other parts of the
incision being closed in the usual manner.

2. Abdominal nephrectomy.— /nstruments.—The instru-
ments are the same as
those required for the
“lumbar ” operation.

Position—The patient
is placed in the dorsal
position on the operating
table, the surgeon stands
on the affected side, the

N
/ } chief assistant opposite

—\

to him, and a second
assistant at his right
hand.

The stages of the opera-
tion are—(a) Incision of
the abdominal parietes ;
(6) exposure of the kidney ;
(¢) separation and ligature

FIG. 120.— Abdominal nephrectomy., of the pedicle; (d) re-

Line of external incision. moval of the kidney ; (¢)

the performance of

the peritoneal ‘“toilet,” and the closure of the external
wound.

(a) Abdominal incision.—An incision from 4 to 6 in.
in length, according to the size of the diseased kidney
and the thickness of the abdominal walls, is made in the
linea semilunaris of the affected side, the centre of the
incision being at the level of the umbilicus. This is
deepened until the peritoneal cavity has been opened for
the entire length of the incision. The hand of the surgeon

.
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is then introduced through the aperture, and the size and
connections of the diseased organ made out, and, in
addition, the kidney of the opposite side is examined by
passing the hand over to that side. If the patient is
fat, considerable difficulty may be experienced in dis-
tinguishing the healthy kidney, owing to the large amount of
perinephric fat which surrounds it. If it is found advisable
and possible to remove the diseased kidney, and the one
on the opposite side is present and healthy, the operation
is proceeded with.

(8) Exposure of the kidney.—The small intestines and
omentum are pushed over towards the opposite side of
the abdomen, and held out of the way by the insertion
of one or more flat sponges. The margins of the external
wound are held apart with retractors, and the outer aspect
of the colon on the diseased side defined. The parietal
peritoneum, on the outer side of the colon and just
beyond it, is divided, or, better, torn with the fingers until
an aperture 2 or 3 in. in length has been made. By
tearing the tissues with the fingers, the peritoneum on the
anterior aspect of the posterior abdominal wall, together
with the colon, is lifted up and separated from the anterior
surface of the kidney and its blood vessels. A number
of blood vessels may require ligature during this stage.

(¢) Separation and ligature of the pedicle.—When the
anterior aspect of the kidney and its blood vessels have
been exposed, the vessels are separated from the adjacent
tissues with the finger, and a blunt aneurysm needle
passed around them, 1 in. or more from the hilum of
the kidney. The needle is withdrawn, and the ligature
securely tied. The ureter is next either seized with clamp
forceps, or ligatured.

(d) Removal of the kidney.—The ureter is severed on the
kidney side of the clamp, the blood vessels are divided,
and then any connections between the kidney and the
surrounding tissues are broken down with the finger. The
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organ can now be lifted out of the wound, and removed.
If it is doubtful whether the ligature on the blood vessels
will hold, a second one ought to be applied a short dis-
tance nearer the aorta, taking care to avoid the inferior
vena cava on the right side. All bleeding points in the
field of operation are picked up with artery forceps, and
ligatured. If the ureter is healthy, a ligature is applied
to it and it is dropped back ; but if it is dilated and filled
with pus or tubercular material, it is best to scrape away
as much of the purulent matter as possible, and then to
make a small incision in the lumbar region, and bring it
out through this opening, the margins of its open end
being sutured to the external wound.

(e) The performance of the peritoneal * toilet,” and closure
of the external wound.—The space from which the kidney
has been taken is thoroughly sponged out and irrigated
with an aseptic lotion (or hot salt solution), so as to remove
all blood clots, etc, and render evident any bleeding
vessels which may have escaped ligature. When this has
been done, the peritoneum and the intestines are allowed
to fall back into their former positions, and the external
wound is closed in the usual manner. It is not necessary
to unite the margins of the wound in the peritoneum on
the outer side of the colon.

Nephrorrhaphy, or Nephropexy.—The operation which
has for its object the fixation of an abnormally movable
kidney to the posterior abdominal wall is called nephro-
rrhaphy or nephropexy, the former term being the one
which is more commonly used.

Indications. — The operation is indicated in cases of
movable or floating kidney which are not amenable to
less severe measures, and are a source of serious annoyance
and inconvenience to the patient, or are even a danger to
life.

Instruments.—Scalpel, dissecting and pressure forceps,
retractors, scissors, needles (straight and large curved
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Hagedorn’s), needle-holder, and ligatures (fine silk and
thick catgut or kangaroo tendon).

Position.-—The positions of the patient, surgeon, and
assistants are the same as in lumbar nephrectomy.

Operation.—The stages of the operation are—(a) Parietal
incision ; () exposure of posterior aspect of kidney; (¢)
fixation of kidney to tissues in lumbar region, and (d)
closure of external wound.

(a) Parietal incision.—An incision, 3 in. in length, is made
in the lumbar region, parallel to and half an inch below
the inferior margin of the last rib. It commences at the
outer border of the erector spine and extends downwards
and forwards. This is deepened until the posterior sur-
face of the kidney has been reached, or at least until the
perinephric fat becomes visible.

(6) Exposure of the kidney.—'The loose perinephric fat and
connective tissue is torn away, until the posterior aspect
of the kidney has been laid bare. It is advisable to
remove entirely the layer of fat which lies between the
kidney and the fascial covering of the posterior abdominal
muscles. Some difficulty may be experienced in finding
the kidney, especially in those cases in which the organ
has a distinct mesonephron. It can, however, usually be
made to protrude in the bottom of the wound, by the
assistant making strong pressure from the front so as to
force the organ backwards. When it has been found by
any of these methods, it is brought into the bottom of
the lumbar incision, and its posterior aspect thoroughly
exposed. Some surgeons have advised that a portion of
the capsule should be detached from this surface, or that it
should be scarified. Both procedures have for their object
the creation of firm adhesions as the result of plastic
inflammation. It is doubtful, however, whether either of
these methods ought to be adopted, since it is said that
they may induce interstitial nephritis; and the organ can
be fixed in position without having resort to such measures.
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(¢) Fixation of kidney to tissues in lumbar region.—Mr.
Henry Morris advises that this should be done in the
following manner :—* Three kangaroo tendons are passed
through the posterior surface of the kidney—one near
the upper, another near the lower end, and the third
midway between the other two, but nearer the hilum. Each
suture is buried for a length of three-quarters of an inch within
the kidney substance, and penetrates about half an inch
into the thickness of the organ. The upper suture passes
through the upper edge of the shortened adipose tissue
capsule, the transversalis fascia, and the muscles, and is tied
to them ; the lower suture is similarly passed through and
tied to the lower edges of the cut structures ; and the inter-
mediate suture is passed through both edges of the divided
capsule, fascia, and muscles, and laces all up together.”

If the periosteum on the internal aspect of the last rib
(or the last two ribs) can be readily made accessible, the
sutures which are used for anchorage of the kidney should
be passed through this tissue before they are tied. This
will help to fix the organ more securely.

(d) Closure of external wound.—The kangaroo tendon
sutures are cut short, and then the various structures
divided in the parietal incision are brought into apposition
by the insertion of silk sutures in the usual manner. It
is advisable, in most cases of nephrorrhaphy, to pass a
drainage tube of moderate size to the bottom of the
""" =4 ~-] leave it there for a few days, in order, if

» incite increased plastic inflammation.

» of the bladder.—/ndications.—Puncture of the
indicated in cases of acute distension of the
lich cannot be relieved by the passage of a
s in some forms of acute gonorrheea; in some
nlargement of the prostate, when a catheter can-
sed ; and in cases of retention of urine depend-
a stricture through which a catheter cannot
and in which there is urgent need of relief of
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the distension. In gonorrheeal cases and in distension
due to stricture, it is a temporary measure, and relieves the
patient whilst other measures, such as a hot bath, the
administration of opium, passage of a catheter, etc., are
being carried out.

It is often requisite in cases of enlarged prostate to keep
the puncture-opening permanent, and to pass inwards a
trocar or catheter, which serves afterwards for the evacua-
tion of urine.

When the puncture is intended as a temporary measure
for the relief of an acute condition, the bladder should be
punctured with the needle of an aspirator ; and when it is
intended to create a suprapubic urinary fistula, a trocar
and cannula should be used.

(@) Puncture with the needle of an aspirator.—The hypo-
gastric region of the abdomen is rendered aseptic by
shaving, and then washing with soap and water, ether, etc.,
in the usual manner. Next, the bladder is steadied by
an assistant placing one hand on each side and applying
pressure in an inward direction. A point is then selected
immediately above the pubes, and the needle of the
aspirator (Fig. 164) forced inwards until the point has
entered the cavity of the bladder. The urine is allowed
to flow out, the flow being aided by gentle, continuous
pressure from above.

Care should be taken that the point of the needle passes
well into the interior of the bladder; otherwise, as the
bladder contracts and diminishes in size, the needle may
slip out before all the contained urine has been drawn off.

This proceeding may be repeated at intervals, but it is
not advisable to trust to this method of evacuation for any
considerable length of time. When the wall of the bladder
has once been punctured by this method, the urine should
not be allowed to collect so as to considerably distend the
organ, otherwise the point of puncture may leak, and urine
pass into the adjacent tissues.

1
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(8) Puncture with a trocar.—The hypogastric region is
prepared as above, a point is selected, and then a trocar
and cannula pushed into the bladder through the abdominal
wall. The trocar is withdrawn, leaving the cannula in
position, and through the lumen of this a soft rubber
catheter is passed into the bladder. The cannula may be
fixed in position for a few hours and then removed, the
catheter being left.

Litholapaxy.—The term litholapaxy implies the removal
of a stone from the urinary bladder at one sitting, by
crushing it with an instrument called a “ lithotrite ” (which is
introduced into the cavity of the bladder along the urethra),
and immediately evacuating the fragments. The name
“lithotrity ” is often given to the operation, but this term
ought to be limited to that form of operation in which the
calculus is crushed at several sittings, and the fragments are
allowed to be evacuated along with the stream of urine.

Removal of urinary calculi by crushing has replaced to
a considerable extent the operation of lithotomy.

Indications. — Litholapaxy is indicated in all cases of
calculus in the urinary bladder in which the stone can
be readily grasped with the blades of the lithotrite, and
is of a consistency which will allow crushing without
danger of breaking the instrument. In some cases of
oxalate of lime calculi the stone is so hard that it
cannot be safely crushed with the lithotrite. When very
large stones are present, it is only possible to remove
them by lithotomy, but it may be said that in the majority
of cases in which the calculus can be grasped between the
blades of the lithotrite, it will be possible to remove it by
crushing, unless it is very hard and dense. Some surgeons
have said that the operation ought not to be performed on
young boys, but this statement appears to have been made
without sufficient data, since it has been clearly shown that
calculi can be easily and safely removed from the interior of
the bladder of young male children by crushing.
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Preparatory treatment.—The patient should be kept at
rest for a few days previous to the opera-
tion, and fed on light, non-stimulating food.
If a stricture of the urethra is present, it
should be gradually dilated until a full-
sized catheter can be easily introduced.
The patient should be directed to retain
his urine for an hour or more before the
time of operation.

Instruments.—Scalpel (to enlarge meatus
if necessary), lithotrites of different sizes,
evacuator and evacuating catheters, rubber
catheter, and injection syringe (or a funnel
and rubber tube). )

Position.—The patient is placed in the
dorsal position near the right side of the
operating table, with the buttocks slightly
raised, and the legs extended and slightly
separated ; the surgeon stands on the right
side, and the chief assistant opposite to him.

The actual operation of litholapaxy can
be divided into two stages, namely-—(a) The
introduction of the lithotrite, and crushing
the stone into small fragments; and (4)
removal of the fragments from the interior
of the bladder with the evacuator.

() Introduction of lithotrite and crushing
of stone.—A catheter is passed and the fluid
contents of the bladder evacuated. With
the injection syringe from 4 to 6 oz. of
warm boracic solution are introduced, and . .

. . . FiG. ra2r.—Litho-
then the patient is ready for the intro- |0y Litho
duction of the lithotrite. The instrument trite.
is warmed and oiled, and then carefully
passed along the urethra, care being taken not to allow the
tip to catch against the anterior layer of the triangular
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ligament, this accident being obviated by allowing the

FIG. 122, —LEvacuat-
ing catheter, for
use with Bigelow's
evacuator.

instrument to pass along the urethral
canal chiefly by its own weight, and not
lifting the handle until the prostate has
been reached. When the lithotrite has
entered the bladder, it is allowed to pass
lightly over the trigone, so as to detect
the locality of the stone. If the calculus
can be felt on one side, the blades of the
instrument are turned to the other side,
the male blade is carefully separated from
the female one, and then they are turned
towards the stone and closed gradually,
so as to fix the stone between the blades.
If the stone is not felt at first, the blades
of the lithotrite should be separated, the
handle slightly raised so as to depress the
blades, and then often the stone will fall
in between them, in which case they are
closed. If these manceuvres fail, the
blades are opened and carefully turned
from side to side, so as to explore the
area of the trigone and the adjacent
portions of the bladder; and if these
measures are not successful, the handle
should be depressed so as to raise the
point of the instrument into the middle
of the cavity of the bladder, and then
turned round, and the floor examined
with the blades in the reversed position.
If these directions are systematically
carried out, it will rarely happen that
the surgeon fails to grasp the stone with
the blades of the lithotrite. When the
calculus has been fixed by the lithotrite,

it is lifted towards the centre of the cavity of the bladder,
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and then the blades are screwed home and the calculus
broken into fragments. These usually fall into the posi-
tion where the calculus was first found, and hence it is
an easy matter to repeat the procedure of seizing a portion
of the calculus, lifting it to the centre of the cavity of the
bladder, and then crushing it. This is repeated until the

\_4

F1G. 123.—Bigelow’s evacuator, for use in litholapaxy.

entire calculus has been reduced into small fragments, and
then the blades are closed and the instrument withdrawn.

(8) Removal of the fragments.—An evacuating tube is
next introduced, and the evacuator filled with a dilute
solution of warm boracic acid, and connected with the tube.
Pressure is now carefully and gradually applied to the bag
of the evacuator, and 2 or 3 oz. of fluid are forced into the
bladder.
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Pressure is then relaxed, and the fluid is drawn back into
the bag of the evacuator, carrying with it a number of
the fragments. This procedure is repeated until all the
fragments of the calculus have been removed. After each
relaxation of pressure on the bag of the evacuator, a short
time should be allowed to elapse before pressure is again
exerted, so as to permit any fragments which have passed
into the interior of the tube to pass out if possible. If any
of the pieces of the stone are too large to pass through the
evacuating tube, either a larger tube must be introduced or
the lithotrite must be again used, so as to reduce them to
fragments of a smaller size. When there is difficulty in
washing out the last few fragments, it will often be found to
be advantageous to detach the evacuator and allow as much
fluid as possible to pass out from the bladder, aiding the
flow by suprapubic pressure, and then to again attach the
evacuator and wash out as before.

After-treatment.—The patient is kept at rest for a few
days after the operation, and a catheter is passed to
empty the bladder, if necessary. The occurrence of rigors
and urethral fever is said to be more common after the
operation of litholapaxy than after lithotomy, and by some
surgeons a recurrence of the stone is thought to be more
frequent.

Suprapubic cystotomy.—The operation of suprapubic
cystotomy consists in making an aperture into the bladder
through the hypogastric region of the abdomen.

Indications.—This variety of operation is indicated in the
following conditions :—(a) The presence of calculi within
the bladder which are too large or too hard to be easily
crushed by the lithotrite, or when the local conditions of
the bladder wall, or the general condition of the patient,
are not favourable for the performance of a prolonged
operation. (#) The presence of an encysted calculus of the
bladder. (¢) The removal of certain forms of intravesical
tumour. (&) The removal from the interior of the bladder
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of foreign bodies which cannot readily and with safety be
extracted through the urethra. (¢) In some cases of
ulceration of the walls of the bladder (tuberculous), so as to
allow of direct treatment of the ulcerated areas. (f) In
some cases of enlarged prostate.

Instruments.—Scalpel, dissecting forceps, pressure for-
ceps, sharp hooks, catheter, injection syringe or irrigation
apparatus, rectal bag, scissors, retractors, needles, needle-
holder, and ligature material. When the operation is per-
formed for stone, or the removal of a foreign body, lithotomy

F1G. 124.—Rectal bag for dilatation of rectum in suprapubic
cystotomy.

forceps and scoops will also be required; and when a
tumour is being removed, curettes and cutting forceps are
necessary.

Position.—The patient is placed in the dorsal position,
the surgeon stands on the left side of the patient, and the
chief assistant opposite to him.

Operation.—The operation may be divided into the
following stages, namely—(a) Evacuation of the bladder
and distension with an aseptic fluid ; (4) introduction of the
rectal bag and its distension; (¢) incision through the
abdominal parietes ; (4) opening of the bladder; (¢) per-
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formance of the intravesical manipulations; (f) closure of
the wound in the bladder and the wound in the parietes.

(a) Evacuation of the bladder and distension with aseptic
Sfluid—When the patient has been anazsthetised, the hypo-
gastric region having been previously shaved and rendered
aseptic, a catheter is introduced into the bladder, and all the
fluid contents drawn off. An injection syringe or irrigation

apparatus is filled with
—_—\ — warm boracic acid solu-
tion, and usually about 8
to 12 oz are injected, but
this amount varies accord-

e 4 ing to the condition of

\ the bladder walls, in many

/ \ cases of cystitis not more
than 3 or 4 oz. being intro-

duced. Enough fluid

~ should be injectedinto the

N\ i bladder (if the condition
\ / of its wall will allow) to
,] B enable the surgeon to feel

U the fundus halfway be-

tween the pubes and the
umbilicus. The catheter

. . . 1sremoved,and a bandage
F1G. 125.—Suprapubic cystotomy. Posi-

tion of patient and line of abdominal tied around the pents, so
incision, as to prevent the escape

of the fluid.

(6) Introduction and distension of rectal bag.—The rectal
bag, after it has been oiled and rolled up in the form of a cone,
is passed into the rectum by an assistant, and afterwards dis-
tended with about 10 oz. of warm fluid. It is better to intro-
duce the rectal bag immediately before distending the
bladder. In many cases it will be found better to distend the
rectal bag after the cavity of the bladder has been opened.

The use of the rectal bag can be dispensed with in a
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considerable number of cases ; it is of much use in patients
with fat abdominal walls and a deep pelvis.

(¢) Parietal incision-—A vertical incision from 2 to 3 in.
in length is made, which commences about half an inch
below the upper border of the pubic symphysis, and extends

FIG. 126.—Mesial section through a male pelvis, in which the
bladder is greatly distended. —CUNNINGHAM.

a. Reflection of peritoneum, from bladder to rectum; 8. Vas
deferens ; c. Prostate ; d. Urethra ; e. Peritoneal reflection from
fundus of bladder to anterior abdominal wall; f. Retro-pubic
or ante-vesical pad of connective tissue and fat. B. Urinary
bladder ; R. Rectum ; S. Symphysis pubis ; Sa. Sacrum.

upwards towards the umbilicus. The abdominal wall is
divided, if possible, through the interval between the two
recti muscles ; and in order to make this distinct, when the
deep fascia has been cut through, an incision may be made
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transversely in the line of the pubic crests. The interval
between the muscles is incised, and the margins of the
wound held apart with retractors. The fascia transversalis
is then divided for the entire length of the incision, care
being taken not to notch the peritoneum in the upper part
of the incision. The loose connective tissue which fills
the prevesical space is now exposed, and often has a yellow
appearance, owing to the presence of fat in its meshes.
This tissue is carefully broken down either with the fingers
or with dissecting forceps, and then the wall of the bladder
becomes visible. This can be recognised by its tenseness
and by its muscular fibres. The prevesical space must not
be opened up too extensively, only such an area of the
bladder being exposed as is sufficient to allow of the further
procedures being carried out.

(d) Opening of the bladder.—A sharp hook is now taken
and its point pushed through the wall of the bladder at
the upper extremity of the incision, never above the point of
attachment of the urachus to the viscus, but always in front
of and below it. The scalpel is forced through the wall of
the bladder close to the point of entrance of the sharp hook,
and an incision made downwards and towards the pubis, at
first not more than 1 in. in length. When the incision in
the wall of the bladder has been made, the fluid contents at
once flow out and make the aperture apparent. Each margin
of this opening is seized with a pair of pressure forceps, which
are not too tightly closed. The finger is next passed into the
interior of the bladder, and the presence and locality of a
foreign body, calculus, or new growth determined. This
investigation may be facilitated by the employment of a
small electric lamp on a bent holder, which illuminates the
interior of the bladder and allows the surgeon to see what-
ever pathological condition is being dealt with. A bent
sound is also very useful in locating calculi or foreign bodies.

(¢) Performance of intravesical manipulations. — The
procedure during this stage of the operation depends
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upon the nature of the affection from which the patient
is suffering. When a calculus is present it is removed
with a lithotomy scoop or forceps, preferably with the
latter, since less injury to the adjacent tissues is likely to
follow the use of forceps than when either a scoop or the
fingers of the surgeon are used. At this stage of the operu-
tion some surgeons advise that the rectal
bag should be dilated, so as to lift the
bladder further into the parietal wound.
Usually little difficulty will be experienced
in removing calculi from the bladder after
the cavity of the viscus has been opened.
In old people, however, in whom the
calculus is very large and the walls of the
bladder have undergone considerable
thickening, difficulty may be met with in
extracting the stone. Much help is often
afforded by an assistant passing his fingers
into the rectum and manipulating the
stone from below. In all cases great care
must be taken not to make a larger in-
cision in the bladder wall than is neces-
sary, or to cause any bruising or lacera-
tion of the margins of the incision or the
parts of the wall of the bladder which
lie in contact with the stone. In the
removal of a foreign body, the exact form
and size should be ascertained before F'G-  137. —Supra-
. . . . pubic cystotomy.
attempting its extraction, so as to avoid Lithotomy forceps.
further damage if the body happens to
be a sharp one. Usually a foreign body can be readily
extracted with the fingers or a fine pair of long-bladed forceps.
When the bladder is the seat of an intravesical growth, this is
removed either with a curette, a sharp spoon, by twisting with
a pair of pressure forceps, or by division of the pedicle with
the wire of an electric cautery. In epithelioma of the wall
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of the bladder, it may be necessary to resect a portion of the
wall of the viscus. Portions of the prostate have been
removed by the suprapubic route in cases of chronic
enlargement of the gland dependent upon the formation of
fibromyomata, but the exact value of this method of pro-
cedure has not yet been established.

(f) Closure of wound in bladder and parietes.—The
question as to whether the vesical wound ought to be
sutured or not depends upon the age of the patient
and the condition of the bladder walls at the time of the
operation. When the muscular tissue of the bladder wall
is healthy and possesses its normal contractility, and the
mucous membrane is not the seat of ulceration or an
inflammatory process, the wound ought to be closed by
suture. This may be carried out in the following manner :—
A blunt hook is placed in each angle of the incision, and
given to an assistant to hold and exert slight traction
during the insertion of the sutures ; the mucous membrane
is approximated by the insertion of a continuous suture of
fine chromicised catgut; the cut surfaces of the muscular
coat are fixed in apposition by the insertion of a row of fine
sutures of silk or chromicised catgut, the sutures being about
a quarter of an inch apart ; and, finally, the superficial parts
of the wound in the muscular coat are further closed by a
row of sutures, introduced according to Lembert’s method,
and alternating in position with those which have been
used to close the deeper part of the bladder wound. The
parietal incision is now closed in the usual manner, with
the exception that about half an inch at the lower angle
is left open and a fine drainage tube passed down to the
region of the wound in the bladder, so as to allow the
escape of urine and any exudation which may occur if the
suturing has not been perfect, or the wound does not heal
by primary union. When the muscular coats of the bladder
are thickened owing to chronic inflammation, or the muscular
tissue has lost to a considerable extent its power of con-
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tractility, and the mucous membrane is the seat of in-
flammation (cystitis), or there are ulcerations in the interior
of the organ, then suturing of the wound should not be
adopted. Inall cases of this kind the wound should be left
open, a drainage tube inserted, and the area of the operation
kept as aseptic as possible. It will usually be found
advisable to fix the margins of the incision in the bladder
to those of the parietal wound by the insertion of a few
points of suture, and if the external wound is large the
upper part may also be closed.

After-treatment.—When the wound has been closed, a soft
rubber catheter should be passed into the bladder through
the urethra and kept there for a few days, so as to allow the
escape of urine as it is secreted, and prevent distension of
the viscus, which might separate the margins of the wound
and allow the urine to escape and so delay healing. When
the wound is left open, a catheter or soft rubber drainage
tube is passed into the interior of the bladder through the
external wound, and a strip of absorbent gauze placed in its
lumen, so as to facilitate the escape of urine and prevent
accumulation within the bladder. “The area of the operation
is dusted with iodoform and boracic acid and kept as clean
and aseptic as possible.

Lateral lithotomy or cystotomy.—In the operation of
lateral lithotomy an oblique incision is made in the perineum,
and deepened until the interior of the bladder is reached.
It is performed for the extraction of vesical calculi and the
removal of foreign bodies from the interior of the male
bladder, and also in certain cases of chronic cystitis when it
is wished to drain the bladder. The operation, however,
has been superseded to a great extent by the suprapubic
variety, and the increasing practice of litholapaxy.

Instruments..—Sound, lithotomy knife, curved lithotomy
staff with a left lateral groove, lithotomy forceps and scoop,
pressure forceps, and perineal drainage tube.

Position.—The patient is placed in the dorsal position at
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first while the staff is being passed, and the presence of the
stone is being confirmed, and then
he is put in the lithotomy position
for the remainder of the operation.
The surgeon sits opposite the peri-
neum, and an assistant stands on
each side.

Operation.—The operation may be subdivided
into three stages, namely—(a) Passage of the
staff; (4) perineal incision; (¢) finding of the
stone or foreign body, and its extraction.

(a) Passage of staff.—While the patient lies in
the dorsal position the surgeon passes a sound
and confirms the presence of the calculus, and
then passes the grooved staff into the bladder,
which should also be made to strike the stone.
The patient is next placed in the perineal posi-
tion, the buttocks projecting slightly over the
end of the table, whilst the surgeon seats himself
directly opposite the perineum. The scrotum is
drawn upwards, and the assistant directed to
depress the handle of the staff so as to lift the
membranous portion of the urethra towards the
surface of the perineum.

(6) Perineal incision.—A point is selected 1}
in. in front of the anterior margin of the anus
and immediately to the left of the median raphe,
and a second one-third of the distance from the
left ischial tuberosity to the lateral margin of the

anus, and then the lithotomy
FIG. 126.—Laterallithotomy.  knife is taken and pushed inwards

Staff with left lateral ¢ the first point, until the staff is

groove. reached ; it is next lateralised
and made to cut outwards to the second point in the ischio-
rectal fossa. ‘The tissues are divided by a kind of sawing
movement. The incision made in this manner measures
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from 2 to 3 in. in length. The assistant now raises the
handle of the staff until it is almost vertical, and at the same
time lifts it up against the subpubic arch. The surgeon
again introduces the knife, the point being placed in the
groove of the staff, and the blade lateralised, and pushes
it forwards into the interior of the bladder. The point
of the knife must not be allowed to leave the groove in the
staff as it is pushed into the bladder, otherwise difficulties
may be met with. The forefinger of the left hand is placed
on the back of the
knife, and follows it
into the interior of the
bladder, the incision in
the neck of the bladder
and prostate being
made large enough for
the finger to pass in
easily. The moment
when the knife has
entered the bladder
is recognised owing to
a diminution of the re-
sistance to the cutting
edge of the knife, and
also a gush of fluid
from the interior of the
bladder. When the finger is within the bladder, the knife and
then the staff are withdrawn, and the calculus felt for.

(¢) Finding and extraction of stone, efc—When its position
has been made out, the lithotomy forceps are passed into
the interior of the bladder along the palmar surface of the
finger, and the stone seized with the blades and extracted.
If possible the long axis of the stone should be grasped
with the forceps, so as to avoid unnecessary laceration of
the tissues of the perineum during its extraction. In some
cases a scoop will be found more useful than forceps but

F1G. 129.—Lateral lithotomy. Position of
patient and line of perineal incision.
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usually the calculus can be extracted best and most easily
with the forceps. The forefinger can often
manipulate the stone between the blades of
the forceps and make the long diameter of
the calculus correspond to the forceps.
Before concluding the operation, the interior
of the bladder should be examined for other
calculi.

When all calculi have been removed, the
interior of the bladder is irrigated with an
antiseptic solution and a perineal drainage
tube placed in the bladder, and the wound
packed with tampons of aseptic gauze around
the tube.

The chief difficulties which may be met
with during the performance of the opera-
tion of lateral lithotomy are inability to find
the bladder, injury to the artery to the bulb
or to the internal pudic artery, or injury to
the rectum. The inability to find the
bladder is generally due either to the fact
that the staff is in a false passage or more
commonly to the surgeon allowing the point
of the knife to leave the groove in the staff
before the cavity of the bladder has been
reached ; injury to the artery to the bulb is
caused by making the incision too far for-
ward, and injury to the pudic artery by
cutting too far outwards towards the ischial
tuberosity ; whilst damage to the rectum is
FIG. 130.~Special caused either by cutting too far backwards,

formof knifefor or not lateralising the knife sufficiently

:;:ol‘o“m lateral quring the second stage of the operation.

v Median lithotomy or cystotomy.—This
is an operation which is very rarely performed. An incision
is made in the middle line of the perineum a short distance in
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front of the anus, and deepened until the membranous
portion of the urethra and the interior of the bladder has
been reached.

ZIndications.—The presence of a small foreign body within
the cavity of the bladder which cannot be removed through
the urethra, the presence of a small vesical calculus which
cannot be removed by litholapaxy, or the existence of a
condition of the wall of the bladder which necessitates
perineal drainage, as in some forms of cystitis, are by some
surgeons said to be indications for the performance of
median cystotomy.

Instruments.—As for lateral lithotomy, with the exception
that a curved staff with a median groove is taken instead of
one with a lateral groove, and a long straight bistoury in
place of the scalpel.

Position.—The positions of patient, surgeon, and assistant
are similar to those recommended for the lateral operation.

Operation.—The staff with a median groove is passed
along the urethra until the extremity is within the bladder,
the handle is depressed towards the umbilicus, and held in
this position by an assistant.

The surgeon passes his left forefinger into the rectum and
steadies the staff as it lies in the membranous part of the
urethra. The presence of the finger in the rectum enables
the surgeon to avoid wounding this structure.

A long straight-bladed and sharp-pointed bistoury is taken
and pushed into the tissues of the perineum, the point
entering half an inch in front of the anterior margin of the
anus. The cutting edge of the knife is turned away from
the rectum. The knife is pushed inwards until the point
enters the groove in the staff, the staff being now hooked
up underneath the pubic symphysis. \When the knife has
reached the groove in the staff, it is pushed a little further
inwards in order to notch the prostate. The knife is now
withdrawn, and as this is done the perineal tissues in front

12
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are divided for

a distance of an inch or a little more, the

aperture being made large enough to allow of the extraction

of the calculus

or the foreign body. In the case of a

calculus it is advisable to make a small incision through
which a lithotrite can be introduced, and the stone if large

~Wheel-
staff for
urethro-

broken up into several fragments before
an attempt is made to extract it.

A probe-pointed director is next passed
along the groove in the staff into the cavity
of the bladder, and the staff withdrawn.
The forefinger of the left hand is passed
along the director into the vesical cavity,
the director is withdrawn, and the lithotomy
forceps introduced. The stone or foreign
body is now extracted in the usual manner,
care being taken to avoid laceration of the
perineal tissues.

As a rule no drainage of the perineum is
required in cases of calculus or removal of
a foreign body. In cases of cystitis a
perineal drainage tube is inserted and fixed
in position.

External urethrotomy (Wheelhouse's
operation).—In this operation the urethral
canal is opened from the perineum by a
median incision.

Indications.—The performance of this
operation is indicated in cases of retention of
urine dependent upon an impermeable stric-
ture in the proximal portion of the urethra,
and in traumatic rupture of the urethra.

Instruments. -— Clover’s crutch, Wheel-
house’s staff, scalpel, long straight bistoury,

and dissecting forceps, probe - pointed gorget
, probe-pointed director, fine probes, silver catheters,
1” catheter, needles, needle-holder, and ligature silk.
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Position.— The patient is placed in the lithotomy
position, the legs being held apart by a Clovers crutch.
The surgeon seats himself opposite the perineum, and his
assistant stands on his left hand.

Operation. — Wheelhouse’s staff is passed along the
urethra until the extremity comes into contact with the
stricture, the groove is turned towards the operator, and it
is held in this position by an assistant.

An incision is made in the median raphe of the peri-
neum, about 1} or 2 in. long, and not extending nearer
the anus than the anterior margin of the external sphincter.
This is deepened by
cutting the fascie and
the accelerator urine
muscle, until the groove
in the staff is reached.
The urethra is then
opened in front of the
stricture for about 1 in.,
but care should be taken
that the section of the
urethral wall does not
extend beyond a point
one-third of an inch
from the stricture. The
margins of the urethral Fic. 132.—External urethrotomy (Wheel-
incision are picked up house"s operation). . P9§ition of patient

. . and line of external incision,
with forceps, and a silk
ligature passed through each side. These ligatures are left
long and not tied, the ends being given to assistants to hold ;
they serve as retractors. Next, the staff is slightly withdrawn
and slightly turned round, so that the hook on the tip is
brought into the upper angle of the wound. By these means
the incision in the urethra is held open at three points-—
laterally and at the upper extremity. The probe-pointed
director is now taken and the proximal portion of the
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urethral canal sought for. Often this can easily be seen,
but occasionally considerable difficulty is experienced in
finding it. In such cases pressure may be made on the
bladder from the suprapubic region, in the hope that urine
will be expressed, or, failing this, the finger of an assistant

should be passed into the rectum, and pressure exerted
" upon the vesicule seminales, and seminal fluid forced
onwards.

The aperture having
been found by one of these
methods, the probe-pointed
director is passed through
it into the urethra beyond
the stricture and thence
into the bladder. The
groove of the director
is turned towards the sur-
geon, and the stricture
divided with a fine scalpel
or a sharp-pointed bistoury.
When the stricture has been
divided, the groove in the
director is turned away from
the surgeon, and the probe-
pointed gorget passed along
this groove until the cavity
of the bladder has been
reached, which is known by
a sudden escape of urine.

The staff is removed, and the part of the urethra in
front of the incision examined for fibrous bands, and if any
are found, they are divided. Next a full-sized “railroad ”
gum-elastic catheter (No. 12) is passed along the urethra
from the meatus to the perineal incision, and then along
the gorget until it passes into the bladder. The gorget is
withdrawn, and the catheter tied in the bladder.

FIG, 133.—Teale’s probe-pointed
gorget.
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The temporary ligatures are removed from the margins of
the incision in the urethral canal, and the wound packed
with strips of aseptic gauze, and a perineal bandage applied.

A tube should be fastened to the end of the catheter to
convey the urine to a receptacle underneath the bed.

After-treatment.—The catheter should be left in for from
four days to a week, and the perineal wound dressed daily.
In most cases it is wise to change the catheter on the third
or fourth day. When the catheter is changed, a long catgut
is passed through it into the bladder, and over this the old
one is drawn out and the other introduced. Afterwards the
catheter is not retained in position, but a full-sized one is
passed each day until the external wound has closed.

A catheter ought to be passed regularly for several months,
or even longer, after the perineal wound has healed S0 as to
prevent the recurrence of the stricture.

Treatment of a rupture of the urinary bladder.—
Ruptures of the bladder are of two kinds—intraperitoneal,
when the rent causes the establishment of a communica-
tion between the cavity of the bladder and that of the
peritoneum ; and extraperitoneal, when the solution of
continuity in the bladder wall involves that portion which
is not covered by peritoneum. An intraperitoneal rupture
of the bladder is situated on the posterior or postero-
lateral aspects of the upper two-thirds of the viscus. An
extraperitoneal rupture of the bladder is usually situated
on the lower part of the anterior aspect, or in the region of
the neck, but it may involve any part of the organ which
is not covered by peritoneum.

Indications.—All cases of rupture of the bladder in which
the diagnosis has been established, and in which the condi-
tion of the patient will allow an operation to be performed.

It is important that an operation should be at once per-

formed when the existence of a rupture has been diagnosed.
This is especially the case in intraperitoneal rupture.
Instruments.—Scalpel, artery, pressure, and dissecting
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forceps, scissors, retractors, blunt hook, sponge-holders,
catheter, needles (fine curved), needle-holder (Lane’s cleft
palate needle-holder will be found to be most useful),
and ligature and suture material.

Position.—The patient is placed in the dorsal posture
on the operation table, the surgeon stands on the left side
of the patient, and the assistant on the opposite side.

Operation (for intraperitoneal rupture).—'T'he operation
may be conveniently divided into three stages — (@)
Abdominal incision, opening of the peritoneum and finding
the rupture ; (4) closure of the rupture ; and (¢) closure of
the external wound.

(a) Abdominal incision, opening peritoneum, and location
of rupture—The skin of the lower part of the abdomen
having been shaved and rendered aseptic, an incision is
made, cominencing immediately above the pubic eminence
and extending upwards for 4 in. towards the umbilicus and
in the middle line. .

The various strata of the abdominal wall are divided,
until the parietal peritoneum and the summit of the
bladder are exposed. At this stage it occasionally happens
that laceration and ecchymosis of the fundus of the bladder
becomes visible ; if this is so, the extent of the injury should
be made out.

The peritoneum is incised, and usually much fluid,
chiefly blood stained urine, will escape. With sponges all
urine and other fluid is removed from the peritoneal
cavity, and then the visible coils of intestine are pushed
upwards and held out of the way by the insertion of one
or two large flat aseptic Turkey sponges.

‘The retropubic region is now carefully examined, in
order to find the situation of the rent. When this has
been found, its size and extent are ascertained. The
interior of the bladder should also be examined, with the
finger passed into its interior through the rupture, and
should also be sponged dry so as to remove all blood clots
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which may be present. A blunt hook is now placed in
the upper angle of the rupture and given to an assistant to
hold, in order to facilitate the introduction of the sutures.

(8) Closure of rupture—Two tiers of sutures should be
inserted for the closure of the rupture ; the first consists of
several points of catgut suture, which approximate the
mucous coat only. A continuous suture may be used
for the mucous membrane, but usually it is not so easy
to introduce as the preceding one. If silk be used for the
mucous membrane, there is a possibility that at a later
period salts from the urine may be deposited upon it. If
interrupted sutures are used, all should be inserted before
any are tied. These should be placed one quarter of an
inch apart. When they have been introduced they are
tied, the lowermost ones first, and their ends cut short.

The sutures of the second tier are of fine silk. Each
suture is introduced after Lembert’s method, and transfixes
the serous and muscular coats of the bladder wall on each
border of the rent. The insertion of these sutures is com-
menced at the lower angle of the rupture ; they are placed
at intervals of one-fourth of an inch, or even less if necessary,
until the entire aperture has been closed. The sutures
should extend a short distance above and below the limits of
the rupture. All the sutures are inserted before any are tied,
then they are tied and their ends cut short. In cases where
the rupture extends towards the lower part of the posterior
aspect of the bladder, it will be found convenient to intro-
duce the first suture a short distance above the lower
angle, and then to use this suture to lift up the lower
part and facilitate the introduction of the lowest sutures.
The bladder is now examined in order to ascertain if it
is water-tight. Often this can be effected by passing the
hand behind the bladder and pressing it forwards against
the posterior aspect of the symphysis pubis, when, if urine
has collected within the interior of the bladder, it will
exude through any deficiency which may exist along the
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line of suturing. If the line of suture is perfect the
abdominal wound can be closed. When, however, a
leakage manifests itself, one or more sutures are inserted at
the weak spot. If there is no urine in the bladder at the
completion of the suturing, an aseptic fluid (4 oz of
carmine-coloured aseptic fluid) is introduced per urethram,
and the procedure recommended above repeated.

(¢) Closure of the external wound.—The region of the
rupture is sponged dry, the flat sponges which have been
used to keep back the intestines are removed, and the
entire exposed part of the peritoneal cavity freed from
blood or blood stained urine. Care must be taken not to
leave a collection of fluid behind at the bottom of the
pelvis.

The parietal wound is then closed in the usual manner
by the insertion of two or three tiers of sutures.

If there is peritonitis, or there has been much escape of
urine into the peritoneal cavity, it will be advisable to leave
open the lower angle of the wound and to pass a glass
drainage tube to the bottom of the pelvis. This can be
removed in most cases on the following day. It will allow
the ready escape of any urine or fluid which has been left
behind, or which may be secreted by the peritoneum.

An aseptic soft rubber catheter is passed into the bladder
along the urethra and tied in position. Provision is made
for the collection of the urine as it trickles away through
this catheter as it is secreted. This precaution avoids the
distension of the bladder with urine, and hence promotes
the quick union of the sutured margins of the rupture.
This catheter should be changed daily. It can be
permanently removed at the end of a week or ten days.
The strictest aseptic precautions must be observed in
connection with the passage of the catheter, in order to
avoid the occurrence of cystitis.

Operation (for extraperitoneal rupture). — When the
anterior aspect of the bladder has been exposed through
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an incision similar to the above, the region of the neck and
anterior aspect is carefully examined in order to locate the
rupture. If this is situated in the exposed area, the interior
of the viscus is sponged dry, and then the margins of the
rupture are united in the manner described above. When
no trace of rupture can be discovered on this aspect, the
peritoneum may be incised for a short distance and the
peritoneal aspect of the organ laid bare. If no sign of
rupture becomes visible, the opening in the peritoneum is
closed.

When the symptoms point to unmistakable rupture, and
the rent has not become visible by the previous procedure,
—a condition which very rarely occurs,—an incision should
be made in the anterior aspect of the bladder, as in the
manner described in suprapubic cystotomy, and through
this opening the base of the bladder and the region of the
prostate are examined. If a rupture is discovered, the
margins are sponged dry and then united by a series of
catgut sutures, introduced from the interior of the bladder.
The wound in the anterior aspect of the bladder is closed
in the ordinary manner. The abdominal wound is only
partially closed in cases of extraperitoneal rupture, the lower
part being left open, and through this a glass drainage tube
is passed down towards the region of the rupture. This
will allow the escape of the extravasated urine.

The further treatment of extraperitoneal rupture is
similar to that described in connection with the other form
of rupture.



CHAPTER VIL

OPERATIONS UPON THE MALE GENITAL
ORGANS.

1. OPERATIONS UPON THE PENIS—
A. Circumcision.
B. Amputation of the penis :
(a) Partial.
(6) Complete.
2. OPERATIONS UPON THE TESTICLE—
A. Castration.
B. Radical cure of hydrocele.

Circumcision.—Circumcision, or removal of the male
prepuce, is necessary in many cases of phimosis, and it is
often advisable in patients who have a congenitally long
prepuce, which allows the preputial secretion to collect
underneath it and become a source of irritation.

Instruments.—Scalpel, scissors, dressing forceps, dissecting
and artery forceps, needles, needle-holder, and ligature and
suture material.

Position.—The patient is anasthetised, placed in the
dorsal posture, and the genital region well exposed. The
surgeon may stand on either side of the patient, and his
assistant opposite to him.

Operation.-—The prepuce is drawn slightly forward, and
then seized with a pair of dressing forceps immediately in
front of the corona glandis. The blades are held in a sloping
direction, so that more prepuce is beyond the forceps on the
dorsal aspect than on the ventral. The blades are closed,
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the glans penis slipping backwards, and the part of the
prepuce which is distal to the forceps, removed by cutting
it away with the scalpel.

The mucous surface of the prepuce is now completely
separated from the glans by peeling it backwards with the
finger or a probe, and cut away with scissors to within a
quarter of an inch of the corona glandis. The skin of
the prepuce is next trimmed away with scissors as far as
the frenum, care being taken to :
leave the skin pointed imme-
diately underneath the attach-
ment of the frenum. All bleed-
ing is arrested by ligature, and
the free margin of the skin united
to that of the mucous membrane
just beyond the corona glandis,
by the insertion of a series of
interrupted sutures of fine silk
or catgut. The organ is then
washed with an aseptic solution,
thoroughly dried, and then the Fic. 134.—Circumcision. Penis
line of incision is covered with showing phimosis.

a thin strip of gauze and painted Ez‘}i:&‘::“:;:‘g:m

with a solution of collodion and has been drawn forward.

iodoform. In children sutures 6. Extremity of glans penis.
. ¢. Aperture of prepuce.

are sometimes unnecessary.

At the expiration of five days to a week, this dressing can
be taken off and the stitches removed. A lint dressing with
a small quantity of boracic ointment is then applied, and
replaced daily until the wound has completely healed.

Amputation of the penis.—Amputation of the penis may
be either partial or complete; in the former case, a por-
tion of the dependent organ is removed, and in the
latter the entire structure including the crura is taken
away.

Indications for operation.—The operation is rendered
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necessary in certain cases of epithelioma of the penis, where
it is possible to remove the entire diseased tissue, and

FiG.  135. — Circumcision.
Appearance of penis when
prepuce has been removed,
and margins of incision
united with sutures.

a. From lateral aspect.

b. From ventral aspect,
showing method of
suturing at frenum.

occasionally in gangrene of the
organ, induced by constriction of
rings and other bodies.

Partial amputation of the
penis.—The dependent portion of
the penis may be amputated at
any point between the posterior
portion of the glans and the
junction of the organ with the
scrotum.

Many methods of removing a
portion of the penis have been
adopted by different surgeons, but
one which is easy to perform, and,
in addition, gives excellent results,
is known as the “flap ” operation.
This is the one which is now
described.

Instruments. — Scalpel, long
narrow - bladed knife, pressure,
artery, and fine-toothed forceps,
dissecting forceps, No. 12 gum-
elastic catheter with metal stylet,
scissors, sharp hooks, needles
(curved and straight), elastic
rubber tube, needle-holder, and
ligature material.

Position.—The patient lies on
his back near the right side of the
operation table, with his thighs

slightly separated ; the operator stands on the right side, and
the assistant opposite to him.

Operation.—An elastic ligature is placed around the root
of the penis, so as to avoid hemorrhage. The plane of the
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penis at which it is wished to effect the separation is decided

upon, and then a dorsal skin
and breadth to half the cir-
cumference of the organ at
the line of section, and dis-
sected back. A ventral flap
is then fashioned in a similar
manner, but only a quarter
of the length of the dorsal,
and dissected back as far as
the line of section. The gum-
elastic catheter with stylet
is passed along the urethra,
and then the long narrow-
bladed scalpel made to trans-
fix the body of the penis
between the corpus spongi-
osum and the corpora caver-
nosa, immediately anterior
to the bases of the skin flaps.
The catheter is removed, and
the corpus spongiosum with
the urethra divided about
half an inch in front of the
posterior part of the incision.
The corpora cavernosa are
next divided on a level with
the bases of the skin flaps,
and all bleeding vessels tied.
The arteries which require
ligature are—the two dorsal
arteries, on the dorsal surface
between the two corpora
cavernosa ; the arteries to

flap is made equal in length

/

F1G. 136.—Amputation of part
of penis.
a. Lines of skin incisions in forma-
tion of flaps.
4. Appearance of stump when part
to be amputated has been re-
moved.

the corpora cavernosa in the substance of these structures ;
and a branch of the artery to the bulb in the walls of
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the bulbous part of the urethra. The elastic ligature
placed around the base of the penis is slightly relaxed,
so as to make evident the position of these blood vessels.
Any other bleeding points are ligatured, and then a small
vertical incision, half an inch in length, is made in the middle
of the dorsal flap. The projecting portion of the corpus
spongiosum is brought through this aperture, split vertically
for a short distance, and the two pieces sutured to the mar-
gins of the aperture by curved needles threaded with fine
silk. The edges of the dorsal and ventral flaps are brought
in apposition, and fixed by the insertion of a row of silk
sutures. The operation is now
completed by the application
of a collodion dressing to the
lines of suture. The retention
of a catheter is not necessary
after the performance of this
form of operation. Contraction
of the new meatus is said not
to occur so commonly after this
method of amputation as after

some of the other methods.
. Complete amputation of the
F';n‘g‘ ;ﬁ:p"gs;:ﬁ:: penis.—This operation comprises
completed. the removal of the entire penis
together with the crura. It has

been called Thiersch’s, and also Gould’s operation.

Instruments.—These are the same as those required for
the previous operation, with the addition of a rugine or a
periosteal elevator.

Position.—The patient is placed in the lithotomy position,
the buttocks projecting slightly over the end of the operation
table ; the operator stands between the legs of the patient,
and the assistant on his left side.

Operation.—The operation may be divided into the
following stages, namely—(a) Skin incision; () splitting

A
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the scrotum; (¢) division and separation of the bulbous
portion of the corpus spongiosum; (4) removal of the
remaining portion of the penis including the crura; ()
fixation of the proximal portion of the corpus spongiosum
to the posterior angle of the incision, and closure of the
remaining part of the external wound.

(a) Skin inasion.—An incision is made with the scalpel,
which commences on the pubic eminence immediately
above the dorsal aspect of the root of the penis, extends
round the penis to its ventral aspect, and then backwards
along the median raphe of the scrotum as far as the anterior
part of the perineum.

This incision is racket-shaped, and it divides the skin and
fascie.

(8) Splitting the scrotum.— With the fingers and the
scalpel the scrotum is divided into two lateral halves, until
the ventral aspect of the corpus spongiosum is reached.
The gum-elastic catheter with stylet is next passed into
the urethra as far as the anterior layer of the triangular
ligament.

(¢) Division of the corpus spongiosum and separation of
the proximal portion.—A long narrow - bladed scalpel is
inserted transversely between the corpus spongiosum and
the corpora cavernosa, a little in front of the bulb. The
catheter is withdrawn, and the knife made to cut outwards
and divide the corpus spongiosum not quite half an inch in
front of the bulb, a point which is beyond the termination
of the ducts of Cowper’s glands. When this has been done,
the proximal portion of the corpus spongiosum is seized
with toothed forceps and dissected free from the crura as
far back as the triangular ligament.

(@) Separation and removal of the remaining portion of
the penis.—The surgeon then grasps the body of the penis
with the left hand, and, taking the scalpel in the right hand,
he divides the suspensory ligament and other fibrous tissues
which fix the organ to the adjacent structures. When the
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attachments of the crura to the ischio-pubic rami have been
exposed, the scalpel is laid aside and the rugine taken, and
with it the crura are separated from their bony attachments,
and the organ removed. Four arteries require ligature—the
two dorsal arteries of the penis, which will be found im-
mediately underneath the pubic arch, and the arteries to
the corpus cavernosa, which come through the trian-
gular ligament close to the attachments of the crura to the
bone. These vessels are secured and ligatured together
with any other bleeding points which may become apparent.

(e) Fixation of the proximal portion of the corpus spongio-
sum, and closure of the external wound.—The remaining
piece of the corpus spongiosum is seized with toothed
forceps and slit for half an inch along the dorsal and ventral
aspects, and then the flaps so made are united to the margins
of the posterior part of the incision by the insertion of fine
silk sutures. The anterior part of the incision is well
sponged out, the two halves of the scrotum brought together,
and the margins closely united with silk sutures, a drainage
tube being passed into the deeper part of the wound, if it is
thought to be requisite, on account of the oozing of blood
which usually goes on for a short time after the operation.
It is not necessary to retain a catheter in the urethra.

Castration.—Removal of both testicles is called castration,
but either one or both organs may be removed, according
to the nature of the affection from which the patient is
suffering.

Indications for operation.— Removal of the testis is
indicated in certain cases of malignant disease of the organ,
in some forms of tubercular and syphilitic affections, and
often in cases of *fungus testis.” Removal of both testes
has recently been advocated as a method of treatment for
chronic enlargement of the prostate, but the advisability of
this procedure has not yet been definitely decided.

Instruments.—Scalpel, dissecting and pressure forceps,
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clamp forceps’ (for holding the stump), scissors, retractors,

needles, needle-holder, and ligature and suture material.
Position.—The patient lies upon his back with the legs

extended and the thighs slightly separated ; the surgeon

stands on that side of the patient which is to be operated

upon, and the assistant on the opposite side.
Operation.—An incision is made which commences, above,

a short distance below

the external abdominal —\Vv—

ring of the affected side,

and extends downwards

on the lateral aspect of

the scrotum to its inferior e 4

border. This is made to \

extend through the tissues / \

of the scrotum until the

spermatic cord and the

testis with the tunica

—~
vaginalis are fullyexposed. AN 7
The spermatic cord is \

clearly defined, and a %‘

clamp placed upon its

covering on each side

immediately below the

external ring; an aneéurysm F1G. 138.—Removal of testis.

needle is passed through External incision.

the cord below the level

of the clamps, and a double ligature inserted. Each half

of the cord is tied separately, and one ligature is made

to surround the entire structure. The cord is then divided

a short distance below the application of the ligature, and

the distal portion of the spermatic cord and the testis and

its tunica vaginalis removed. All bleeding points are liga-

tured, and then the clamps on the spermatic cord are

removed, and if any of the arteries bleed they are picked

up with artery forceps and tied separately. When all bleed-
13
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ing has been arrested, the stump is pushed into the inguinal
canal, and the external wound is closed by the insertion of
a series of interrupted sutures. Some surgeons advise that
the vessels of the spermatic cord should be tied separately,
each one being picked up with artery forceps ; this is, how-
ever, not usually done.

In the latter method a circular ligature is not placed
around the entire cord. The method of transfixion of the
spermatic cord, however, is the easier and safer one.

Radical cure of hydrocele. — The operation for the
radical cure of a hydrocele involves the removal by dis-
section of the parietal layer of the tunica vaginalis testis.

Indications.—An attempt at a radical cure of a hydrocele
ought to be made in all cases in which the sac wall is very
thick, and also in those cases which have resisted milder
methods of treatment, such as tapping and injection.

Instruments.—Scalpel, scissors, dissecting and pressure
forceps, retractors, needles, needle-holder, and ligature
material.

Position.—The patient is placed in the dorsal position,
with the thighs slightly separated, and a sandbag of suitable
size placed underneath the scrotum in order to raise it;
the surgeon stands on the affected side, and his assistant
opposite.

Operation.—The scrotum and the skin in the neighbour-
hood are well shaved, and rendered aseptic by washing
with soap and water, ether, and a solution of perchloride of
mercury (1 in 500).

The scrotum being made tense by the assistant, an
incision is made on the lateral aspect of the affected side.
This incision extends the entire length of the swelling caused
by the hydrocele. The skin, dartos, and fascie are divided,
until the surface of the hydrocele is laid bare. All bleeding
from the scrotal vessels is arrested, and then an incision,
sufficiently large to admit the forefinger, is made into the
sac of the hydrocele, care being taken to avoid the region of
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the testis. As the contained fluid exudes, the forefinger is
introduced into the interior of the sac, and its extent
and the exact position of the testis defined. When this has
been done, the opening in the sac is enlarged with scissors
until the entire length has been incised. Next, the sac walls
are seized with pressure forceps, and the parietal portion of
the sac separated from its connections with the scrotal
tissues. This having been done, the parietal portion is
removed by cutting it away with scissors a short distance
beyond the junction of the visceral and parietal layers. All
bleeding is arrested, and the external wound closed by the
insertion of sutures.

Some surgeons advise that the margins of the aperture in
the tunica vaginalis testis should be united to those of the
scrotal incision, but this is scarcely necessary, and it tends
to delay healing of the wound.

All the stages of this operation must be performed under
the strictest aseptic precautions ; otherwise, if inflammation
and suppuration occur, healing will be considerably delayed,
and acute orchitis or other unpleasant complications may
have to be dealt with.

Varicocele.—The operation for the cure of this affection
is described in Chapter XVI,, p. 364.



CHAPTER VIIL

OPERATIONS UPON THE FEMALE GENITAL
ORGANS.

IN this chapter the following operations will be described,
namely—
1. OPERATIONS UrON THE OVARIES AND BROAD LIGAMENTS.
A. Ovariotomy.
B. Salpingo-odphorectomy, or removal of the uterine append-
ages.
2. OPERATIONS UPON THE UTERUS.
Hysterectomy.
. With intraperitoneal treatment of pedicle.
A. Abdominal With extral:elitonwl treatment of g;licle.
Partial.
Complete.
3. OPERATIONS UPON THE PERINEUM.
A. Operation for repair of partial rupture of the perineum.
B. Operation for repair of complete rupture of the perineum.

B. Vaginal,

OPERATIONS UPON THE QOVARIES AND BROAD LIGAMENTS.

Ovariotomy.—The term “ovariotomy ” includes all those
operations which have for their object the removal of a
solid or fluid tumour of the ovary, the parovarium, the
broad ligament, or the Fallopian tube, and are carried out
through an incision in the anterior abdominal wall. The
operation is most commonly performed for the removal of
a cystic tumour of one or both ovaries.

Instruments.—Scalpel, dissecting, pressure, and artery for-
ceps, large clamp or pedicle forceps, vulsellum forceps, re-
tractors, scissors, ovariotomy trocar and tubing, small trocar,
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pedicle needle, straight and curved needles (Hagedorn’s),
glass and rubber drainage tubes, and ligature and suture
material (thick and thin silk, and silk-worm gut). (All instru-
ments should be counted, and a record of their number kept.)

Operation.—The operation may be divided into the fol-
lowing stages, namely—(a) Preparation of the patient;
(6) parietal incision ; (¢) exposure of the cyst or tumour;
(d) evacuation of the contents of the tumour, if fluid;
(¢) division and separation
of adhesions, if any are
present; (f) transfixion and
ligature of the pedicle, and
removal of the tumour, and . .
the return of the pedicle into ~— ~
the pelvic cavity; (g) perform- \
ance of the “peritoneal toilet”;
and (%) closure of the ab-
dominal wound, which may be -
partial or complete, according
to whether it is necessary to
establish drainage or not.

(a) Preparation of the
patient.—Previous to the op-
eration, the skin of the ab-
domen is rendered aseptic in
the usual manner. The bowels
are opened freely by the ad-
ministration of an aperient the day before, and by a simple
enema on the day of the operation. The patient is directed
to empty the bladder immediately before going to the
operation room, or this may be done by a catheter after the
anasthetic has been administered.

Position—The patient is placed in the dorsal position
on the operating table, and the anterior part of the abdomen
is exposed, the rest of the body being clothed with warm
woollen materials, and protected by sterilised towels. The

Z N>

Fi1G. 139.—Ovariotomy. Parietal
incision.
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surgeon stands on the right side of the patient, and the chief
assistant directly opposite to him.

(8) Parietal incision.— An incision 3 in. long is first
made, commencing at a point below the umbilicus, and
extending downwards in the middle line to a point 1}

F1G. 140.—Trocar
for  evacuating
cyst.

to 2 in. above the upper border of the
symphysis pubis. If it is found necessary,
in the latter stages of the operation, to
enlarge the wound, this is always done in
an upward direction, and if it extends
above the umbilicus it is better to deviate
a little to one side as that point is reached.
The skin and fascie are first divided, and
the aponeurosis of the muscles exposed ;
this is divided in the interval between the
two recti, and then the fascia transversalis
will become apparent. This is divided for
the entire length of the incision, and all
bleeding points are seized with pressure
forceps, and ligatures applied. The peri-
toneum, covered by subperitoneal fat, is
now picked up with dissecting forceps, and
a notch made into it by cutting on to the
forceps with the scalpel. The aperture in
the peritoneum is then enlarged, until it is
of the same length as the external wound.

(c) Exposure of the cyst or tumour.—
When the peritoneal cavity has been
opened, the cyst or tumour, unless quite

:nerally appears in the bottom of the wound.
cases, however, it is necessary to push aside the
rtion of the great omentum, or a few coils of small

rarely the latter. These structures—omentum
1 intestines—are pushed well aside, and kept from
18 by two or three small flat sponges, inserted into
dneal cavity around the parietal incision.
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(@) Evacuation of the contents of the tumour, if fluid.—
The cyst can be evacuated most readily by tapping with a
trocar and cannula, the size of the instrument used being
dependent upon the size of the cyst.
The trocar is pushed into that part of the
cyst which appears at the bottom of the
wound, and as the fluid escapes, and
the cyst becomes flaccid, its walls in the
region of the puncture are seized on
each side with large cyst forceps, and
the entire cyst lifted into the wound.
This procedure prevents escape of the
fluid contents into the peritoneal cavity.
If secondary cysts are met with, they
are emptied by pushing the point of the
cannula into them from within the cavity
of the large cyst. In doing this, care
must be taken not to puncture the ad-
jacent viscera by allowing the cannula
to pass from the interior of the swelling
through the main cyst wall. This can
be prevented by passing the forefinger
into the peritoneal cavity, and guiding
the point of the cannula. When the cyst
has been partially brought out of the
wound, the secondary cysts may be
broken into with the fingers.

(¢) Division and separation of ad- \
hesions.—When the cyst has been §

. . . . Fi1G. 141. — Ovari-
emptied, its relations and connections ~ giomy  Cyst
with the surrounding viscera are exactly forceps.
defined, and if adhesions are found
to exist, they are separated. The slight and recent
ones are carefully broken down with sponge pressure, but
if distinct fibrous bands are met, it is best to tie them
in two places with silk ligatures, and to divide them
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between. When

portions of the cyst are firmly fixed to

one of the adjacent viscera, and there is no band of tissue

F1G6. 142. — Ovari-
otomy.  Pedicle
necdle.

which is accessible for the application of
a ligature, it is safer to leave the ad-
herent part of the cyst wall behind than
to persevere in an attempt to separate
the adherent structures, since intestine,
which is most commonly involved in
these cases, is more easily ruptured than
the wall of the cyst.

(f) Exposure, transfixion, and ligature
of the pedicle, removal of the tumour, and
return of the stump.— When all ad-
hesions have been separated, the entire
cyst is lifted out of the wound, until its
inferior attachment becomes visible in
the lower angle of the incision. This is
transfixed with the pedicle needle, and
then tied in two or more portions, ac-
cording to its size. The pedicle can be
recognised and distinguished from a large
adhesion by the presence of the Fallopian
tube on its internal and superior aspect.
During transfixion, the assistant is directed
to lift up the cyst, so as to expose the
pedicle fully. The needle is threaded
with a piece of strong silk or whip-cord
about 3 ft. in length, and then passed
through the middle of the pedicle, at a
point which is free from large blood
vessels, and situated an inch or more,
if possible, from the attachment of the

cyst. The ligature is cut into two parts, the two portions
are locked by twisting, and one is tied around the Fallopian
tube, and the other around the main blood vessels. Each
knot should be a true “surgeon’s knot,” and it is advisable
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finally to tie one ligature around the entire pedicle, since this
tends to prevent bleeding from any blood vessel which may
have been pierced by the pedicle needle. The cyst is now
removed by cutting through the pedicle with scissors, at a
point about two-thirds of an inch from the ligature, and on
the side near the cyst. The ligatures are cut short, and if
there is no bleeding from the surface of the stump, the
pedicle is sponged clean, and dropped back into the pelvis.

(g) The “peritoneal toilet.”—In simple cases of ovari-
otomy, in which there is no suppuration or inflammation,
it is only necessary to thoroughly sponge the region of the
pedicle and the margins of the external wound. In compli-
cated cases, however, where there are many adhesions, or the
cyst or tumour is the seat of inflammatory processes, careful
irrigation of the entire area of the operation is requisite.
Various substances have been used for this purpose. Some
surgeons use plain sterilised water, others warm solutions of
carbolic or boracic acid, and others warm sterilised ‘75 per
cent. salt solution. The last-named fluid is probably the
least irritating to the peritoneum. After irrigation has been
completed, the pelvis is carefully sponged out with aseptic
sponges, so as to remove as much of the fluid as possible.
At this stage of the operation all the sponges and instru-
ments should be counted, so as to make sure that none
have been left behind in the peritoneal cavity.

(%) Closure of the abdominal wound.—In uncomplicated
cases the entire wound can be closed, and no drainage
is necessary. This is done in the usual manner, by the
insertion of three tiers of sutures. The peritoneum is
united with a continuous silk suture ; next, the aponeurotic
and fascial layers are approximated by the insertion of a
series of interrupted sutures, the ends of which are cut
short ; and, finally, the skin and superficial fascie are united
by a row of sutures of silk-worm gut. The closure of the
external incision can be facilitated by an assistant making
traction with blunt hooks at the upper and lower angles,
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thus bringing the surfaces in exact apposition. When
many adhesions have been met with, or the cyst has been
the seat of recent inflammation, it is advisable to leave the
lower angle of the incision open, and through this portion
to pass a strip of aseptic gauze down to the region of the
pedicle. This will allow of the escape of all exudations,
and usually it can be removed in a few days, and often at
the end of twenty-four hours.

When the tumour or cyst of one side has been removed,
it is advisable to make it a routine practice to examine the
ovary and uterine appendages of the opposite side, since it
not uncommonly happens that both ovaries are the seat of
cystic degeneration.

8alpingo-odphorectomy, or removal of the uterine append-
ages.—In the performance of this operation, the ovary,
Fallopian tube, and a portion of the broad ligament of the
uterus, are removed on either one or both sides. Removal
of the ovary alone, when it is not the seat of cystic degenera-
tion, has been called * odphorectomy,” and removal of the
Fallopian tube ‘“salpingectomy.” In the majority of in-
stances, however, in which removal of the uterine append-
ages is necessary, it is advisable to remove ovary, Fallopian
tube, and adjacent portion of broad ligament.

Indications for operation.—(a) In some cases of disease
of the ovary, Fallopian tube, and adjacent parts of the
broad ligament, which are not amenable to other forms of
treatment, and which are a source of constant inconvenience
and annoyance to the patient, or are even a danger to life,
such as severe inflammation or suppuration of one or both
ovaries or Fallopian tubes; hernia of the ovary, which has
become strangulated ; tubal pregnancy; and hydro-pyo or
haemato-salpinx. (4) In certain conditions of the uterus,
especially fibromyoma ; or in complete obstruction to the
menstrual flow, which cannot be overcome by other means,
such as inoperable atresia of the vagina. (¢) In certain
mental conditions. Cases of insanity, nymphomania, hys-
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tero-catalepsy, and hysteria have been treated in this
manner, but the limits of the operation in these affections
have not been defined.

Instruments.—Scalpel, pressure, dissecting, artery, and
clamp forceps, retractors, pedicle needle, suture needles,
needle-holder, and ligature and suture material (thick and
thin silk and silk-worm gut).

Position.—The patient is placed in the dorsal position on
the operating table, the abdomen exposed and protected as
in ovariotomy ; the surgeon stands on the right side, and
the assistant on the left, directly opposite him.

Operation.—The operation may be divided into three
stages, namely—(a) Parietal incision; (¢) finding and ex-
posure of the appendages, transfixion of the broad ligament
with the pedicle needle, and application of the ligature,
followed by the removal of the appendages and return of the
stump into the pelvis; (¢) performance of the *peritoneal
toilet,” and closure of the external wound.

(a) Parietal incision.—An incision is made in the middle
line of the abdomen, below the umbilicus, about 2} in. in
length, terminating below at a point 1} in. above the upper
border of the symphysis pubis. This incision is deepened in
the usual manner, until the peritoneal cavity has been opened.

(8) Finding of appendages, ete.—The index and middle
fingers of the left hand are passed into the abdomen, towards
the pelvis, and the convexity of the fundus of the uterus
sought for. When this has been found, the fingers are passed
laterally, and made to grasp the broad ligament in the region
of the ovary, which can usually be felt as a rounded or oval
structure on the posterior aspect of the ligament. The Fal-
lopian tube, broad ligament, and ovary are next drawn into the
external wound. If the ovary and Fallopian tube cannot be
brought well into the wound with the fingers, the broad liga-
ment and tube are seized with a pair of large bent clamp
forceps on the inner side of the ovary, and then lifted well
into the wound, so as to fully expose the surface of the broad
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ligament. If any adhesions are present which hold down the
appendages, they are dealt with in the manner described in
connection with “ ovariotomy.” The broad ligament which
forms the pedicle is transfixed by the pedicle needle

FIG. 143.—The viscera of the female pelvis, as they appear when
seen from above and in front.—After TESTUT.
A. Fundus of bladder ; B. Utero-vesical pouch ; C. Uterus;
D. Pouch of Dougias; £. Rectum; F. Ovary; G. Round liga-
ment of uterus; /. Fallopian tribe; /. Broad ligament; /.
and K. External and internal iliac vessels.
threaded with strong silk, the loop of silk divided, the
needle withdrawn, and the two halves tied, one around
each portion of the pedicle. The portion of the broad
ligament, the Fallopian tube, and the ovary are then
removed by cutting through the pedicle about half an inch

\
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on the distal side of the point of application of the ligature.
The surface of the divided pedicle is sponged dry, and if no
oozing takes place the ligature is cut short, and the stump
dropped back into the pelvis. The appendages on the
opposite side, if it is deemed necessary, are next removed
in a similar manner.

(¢) Performance of the “ peritoneal toilet” and closure of
the external wound.—The area of the operation within the
pelvis is sponged dry by means of sponges or holders, and
the parietal incision closed in the usual manner. When
the operation has been performed for the removal of
inflamed or suppurating conditions of the ovary or Fallo-
pian tube, irrigation followed by drainage will be necessary,
and should be carried out according to the procedure men-
tioned in the operation of ‘“ovariotomy.” The parietal
wound is closed in the usual manner.

OPERATIONS UPON THE UTERUS.

Hysterectomy.—Hysterectomy, or removal of the uterus,
may be either partial or complete, and it may be carried
out either through an incision in the abdominal wall, or
through the vagina. The former operation is spoken of as
““abdominal or supravaginal hysterectomy,” and the latter
as “vaginal or perineal hysterectomy.”

Indications.—Removal of the uterus has been performed
for fibro-myoma of the organ ; inversion which cannot be
cured by replacement ; and cancerous affections which are
primary in and limited to the viscus. Cancer of the
uterus and very severe cases of inversion are, in nearly
all instances, operated upon by the vaginal method, whilst
myomata, on the other hand, are almost invariably treated
by the abdominal operation.

Abdominal hysterectomy.—1'wo varieties of this opera-
tion are practised at the present time—hysterectomy with
‘““extraperitoneal” treatment of the pedicle, and hysterectomy
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with “infraperitoneal” treatment of the pedicle. The latter
operation is the more scientific, and is replacing the former
to a considerable extent.

Abdominal hysterectomy, with * intraperitoneal ” treat-
ment of the pedicle—/nstruments.—Scalpel, artery, dissect-
ing, and pressure forceps, large clamp forceps, *myoma
screws” (Smith’s or Tait’s), retractors, scissors, pedicle
needle, suture needles (straight and curved), needle-holder,
elastic rubber tubing, and ligature and suture material (thick
and thin silk and silk-worm gut).

Position.—The patient is placed in the dorsal position on
the operation table, with the abdomen exposed and pre-
pared in the manner usual for an abdominal operation.
(The vagina should be rendered aseptic by irrigation with
an antiseptic solution before the operation.) The surgeon
stands on the right side of the patient, the chief assistant
opposite to him, and a second assistant on his right hand.

Operation.—The different stages of the operation are
the following, namely—(a) Parietal incision; () exposure
and separation of the uterus and the tumours attached to it;
(¢) ligature of the ovarian and uterine blood vessels, and
transfixion of the broad ligaments (if possible); (&) applica-
tion of an elastic ligature to the pedicle or base of the
tumour; (¢) removal of the uterus and the attached tumour;
(f) closure of the mucous membrane of the uterine canal ;
(g) closure of the wound left after removal of the uterus;
(%) performance of the ‘ peritoneal toilet,” and closure of
the parietal incision.

(a) Parietal incision.—An incision is made in the middle
line of the anterior abdominal wall, usually about 4 in. in
length (at first), and terminating at a point 1} to 2 in. above
the symphysis pubis. This incision may be lengthened
later in an upward direction, until it is large enough to
allow of the easy delivery of the tumour. The incision is
carried through the strata of the abdominal wall between
the rectus muscles, until the peritoneal cavity is opened.
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(8) Exposure and separation of the uterus and the tumours
in connection with it.—When the peritoneal cavity has been
opened, the tumour, if of moderate or large size, appears
in the bottom of the wound. Should the great omentum
be adherent to it in any part, the adhesions if recent are
separated by gentle manipulation with the fingers, but if of
old standing and fibrous in character, they are ligatured in
two places and divided between. When the tumour has
been fully exposed in this manner,
the intestines and omentum are
protected with flat sponges, and
the mass is delivered as far as
possible through the external
incision, and lifted up by an
assistant. In the case of large
tumours the “myoma screws”
will be found of much use. If
other adhesions become visible as
the tumour is lifted up, they are
dealt with in the usual manner.

(¢) Ligature of the blood vessels
and transfixion of the broad liga-
ments. — Four arteries require
ligature, two on each side—the
ovarian artery and the uterine
artery. The relative position of
these vessels is shown in Fig. 145. The ovarian artery
is sought for in the broad ligament, immediately below the
pelvic brim, isolated, tied in two places, and then divided
between. The broad ligament is then transfixed (if this can
be done) and ligatured in two places, and then divided. The
division is commenced just internal to the pelvic brim, and
extended downwards and inwards to its attachment to the
cervix of the uterus. During this part of the operation large
veins will be met with, and also the round ligament of the
uterus. All these structures are included within the ligatures,

FIG. 144. —Myoma screw.—
TArT.
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and divided. The uterine artery is now sought for immedi-
ately external to the neck of the uterus, and in the base of
the broad ligament. When found it is isolated, ligatured in
two places, and divided between, care being taken not to

F1G. 1435. — Hysterectomy.
Relative position of struct-
ures in broad ligament, as
shown in an antero-posterior
section,—After TESTUT.

A. Fallopian tube; B.
Ovary ; C. Attachment of
ovaryto broad ligament; D,
Round ligament of uterus ;
E. Uterinearteryand veins;
F. Position of ureter.

include the ureter, a misfortune
which can be avoided by applying
the ligature within half an inch of
the cervix.

(d) Application of an elastic
ligature to the pedicle or base of
the tumour.—An elastic ligature
of red rubber tubing is passed
around the lowest portion of the
pedicle, and well below the point
where it is proposed to effect a
separation.  This is fastened
temporarily by grasping it with
a pair of strong pressure forceps.
This ligature is only a precau-
tionary measure to control hzmor-
rhage in case all the large blood
vessels have not been included
within the ligatures. It is advis-
able to seize the base of the
pedicle on the tumour side of,
but close to, the elastic ligature
with two pairs of vulsellum for-
ceps, so as to prevent the stump
retracting and the elastic ligature
slipping off.

(¢) Removal of the uterus and
the attached tumours. — The

tumour is lifted up by the assistant who has charge of it,
and then the surgeon, with a large scalpel, divides the
pedicle or base of the tumour by a V or wedge shaped
incision, so that the cut surface of the tumour when removed
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has the shape of a wedge. If all the blood vessels have
been ligatured in the earlier part of the operation, no
bleeding takes place from their
proximal ends when they are sev-
ered. Considerable hamorrhage,
however, often takes place from
the tumour itself, on account of
its great vascularity. This is avoided
by grasping the broad ligaments
near the uterus with large pressure
forceps. If any bleeding points are
seen on the cut surface of the
pedicle, they are at once tied.

(f) Closure of the mucous mem-
brane of the uterine canal—If the
V-shaped incision has been care-
fully made, the canal of the cervix
will be found in the bottom of the
wound and in the middle of the
pedicle. The mucous membrane
is dissected up for a short distance,
well sponged with an antiseptic,
and then united with a suture of
fine silk.

(g) Closure of the wound left after
removal of the uterus.—The elastic
ligature is carefully relaxed, and if {
any bleeding points become visible,
they are taken up with pressure
forceps and tied with fine silk. FIG. 146.— Hysterectomy.
When all bleeding hasbeenarrested, ~ L-arge pressure forceps for

... applying to broad liga-
the surfaces of the V-shaped incision  pent close to uterus to
are brought into apposition and  control heemorrhage.
fixed, first by buried sutures which
bring the muscular surfaces together, and finally by a
row of sutures which unite the peritoneum over the surface

14
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of the stump. The lines of division of the broad ligaments
are also sutured in a similar manner, a covering of peri-
toneum being fixed over the cut surfaces which are left.

(%) Performance of the “ peritaneal toilet,” and closure of
parietal incision.—The pelvic cavity and the area of opera-
tion are now thoroughly cleansed from blood clot and fluid,
and sponged quite dry. Irrigation may be carried out if
necessary. All sponges are removed, and the intestines
allowed to fall back into the pelvis. The external wound
is then closed in the manner advised in connection with
ovariotomy. No drainage tube is as a rule necessary. If,
however, there has been much oozing, owing to the great
vascularity of the parts, or the tumour has been the seat of
recent inflammation, it is advisable to leave the inferior
angle of the parietal wound open, and to pass a strip of
gauze or a glass drainage tube down into the bottom of the
pelvis. This can in most cases be removed at the end of
twenty-four or forty-eight hours.

Abdominal hysterectomy - with ‘‘extraperitoneal”
treatment of the pedicle.— /nstruments.—The instruments
are similar to those required for the ‘intraperitoneal”
operation, but in addition a “serre-nceud,” piano wire,
wire nippers, and strong ‘“guarded” steel pins, 4 in. in
length, are necessary.

Position.—The preparation of the patient, and the posi-
tions of the patient, operator, and assistants, are similar to
those mentioned in the “intraperitoneal ” operation.

Operation.—The stages of the operation are the same as
those in the ‘“intraperitoneal” method, up to the time of
delivery of the tumour. When the uterus and attached
tumour have been lifted well up into the abdominal wound,
in an almost vertical direction, by an assistant, the operator
examines the base of the tumour or the pedicle, and makes
out its connections, especially the position of the bladder,
the ureters, the internal os uteri, and the uterine append-
ages. The wire of the “serre-nceud” is then passed
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around the pedicle at the level of the internal os uteri if
possible, avoiding inclusion of the bladder or ureters, but
taking in the ovaries and appendages. If these latter
structures are placed so low in the pelvis that they cannot
be readily included within the wire ligature, they are tied
separately at a later period, when the uterus and attached
tumours hayve been removed. When the wire loop has been
placed in position it is gradually tightened so as to firmly
grasp the pedicle. The steel ‘“guarded” pins are next
passed through the pedicle immediately distal to the wire
loop, in a direction at right angles to the parietal wound.
The introduction of these pins may be facilitated by pressing
down the margins of the abdominal wound with flat wide
retractors. The tumours, and that portion of the uterus
which is distal to the line of application of the wire and pins,
are cut away with a scalpel about three-quarters of an inch
beyond them. The wire is then further tightened, and the
field of operation completely freed from blood clots and
other débris which may be present, and thoroughly cleansed.
The stump of the pedicle is fixed in the inferior angle of
the parietal wound, and the remainder of the abdominal
incision closed by the insertion of sutures in the usual
manner. If there are any unnecessary projections from the
surface of the pedicle they may be cut away with scissors.
Antiseptic dressings are now applied, and the wound
treated in the ordinary aseptic manner.
After-treatment.—The divided surface of the pedicle
must be carefully looked after, and the wire ought to be
tightened daily, or oftener if any oozing appears upon the
surface of the stump. No moist form of dressing should be
applied to the stump, in order that the formation of a
necrosed dry stump may be facilitated. When this has
taken place the constricting wire may be removed. The
necrosed portion of the stump usually separates in about a
fortnight’s time, or occasionally a little earlier. The portion
of the parietal wound not occupied by the pedicle heals by
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first intention in favourable cases, and the part in which the
stump of the pedicle is situated at the end of several weeks
by a process of granulation.

Vaginal hysterectomy.—Vaginal hysterectomy means
the removal of the entire uterus, per vaginam. Supravaginal
amputation, or cutting off the cervix uteri at the level of the
internal os, is also performed, but for malignant disease
removal of the whole uterus is preferable.

Supravaginal amputation of the cervix uteri.—/mstru-
ments.—Clover’s crutch, Sims’ speculum, vulsellum forceps,
scalpel, scissors, bladder sound, pressure forceps (long and

FIG. 147.—Vaginal hysterectomy. Sims' speculum.

short), retractors, pedicle needle, needles, needle-holder,
sponge-holder, and ligature material.

Position.—The patient is placed in the lithotomy position,
the limbs being separated by Clover’s crutch. The surgeon
sits facing the perineum, and the assistant stands on his left
hand ; a second assistant, if available, stands on his right.

Operation.— Careful consideration must be given to the
anatomy of the region during the entire operation, otherwise
important structures such as the ureters may be wounded.

A large Sims’ speculum is passed along the posterior
vaginal wall, and the lateral walls of the vagina are held
aside with retractors by the assistants. The cervix is seized
with vulsellum forceps, and drawn down as far as possible.

An incision is made in front of the cervix as in Fig. 148, a,
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and a sound passed so as to define the limits of the
bladder.

The bladder is now carefully separated from the cervix,
partly with the fingers and partly with scissors, and pushed
upwards behind the symphysis. This separation is con-
tinued until the reflection of the peritoneum is reached, but
this is not incised.

The posterior incision is now made, as in Fig. 148, 4, the
speculum is removed, and
the cervix pulled forwards
and upwards.

The cervix is separated
from its posterior attach-
ments, but Douglas’s pouch
is not opened unless the
growth involves a consider-
able portion of the cervix.

The cervix at this stage
is attached laterally to the
bases of the broad liga-
ments, and these attach-
ments require division.

The ends of the anterior
and posterior incisions are
united by superficial cuts, pg, 148. — Vaginal hysterectomy.
and the lower portions of the ~ Line of anterior and posterior
broad ligaments ligatured. incisions. .
This is effected by passing a a. Anterior. | 4. Posterior.
strong blunt curved pedicle needle through the base of each
ligament, and then tying the ligature carried by the needle,
care being taken to avoid the ureter.

The cervix can now be cut away from the ligatured
portion of the broad ligament on each side.

When this has been done, the next portion of the broad
ligament is treated in a similar manner. By these means
the cervix is freed to the level of the internal os uteri; it
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can be amputated by cutting across its attached portion
transversely.

The margins of the cut vaginal walls can now be united
to the stump of the cervix by the insertion of interrupted
sutures.

If it is not possible to ligature the broad ligaments, long
pressure forceps may be left on as clamps, and removed
after twenty-four or forty-eight hours.

Before the operation is completed, the sound should be
passed into the bladder, in order to ascertain if this viscus
has been injured. If any perforation is discovered, it
should be closed at once.

Complete removal of the uterus, per vaginam.— The first
steps of this operation are the same as in supravaginal
amputation of the cervix uteri, namely, drawing down the
cervix, separation of the bladder in front, and incision of
the posterior vaginal walls. The separation of the bladder
from the cervix is completed by opening up the vesico-
uterine pouch. Then Douglas’s pouch is opened up behind
by cutting with scissors, care being taken to keep close to
the cervix.

The uterus is quite clear in front and behind, only its
connections to the broad ligaments remain.

The cervix is now drawn well down, first to one side and
then to the other, and the broad ligaments on each side
ligatured in a series of loops. As each segment of the
broad ligament is tied, it is divided close to the uterus.
Gradually the cervix is freed on each side, and the uterus
may be drawn down lower and lower, till the final ligatures
enclose the upper portion of the broad ligament and the
Fallopian tube.

The entire uterus is now free and can be removed. If
any of the ligatures fail, long clamp forceps may be used to
grasp the broad ligament.

The vagina is next thoroughly cleansed by sponging, and
its interior packed with strips of aseptic gauze.
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Some surgeons advise that the peritoneal cavity should
be shut off by uniting the cut margins of the vaginal walls ;
this does not appear to be necessary, whilst the gauze
serves as a drain.

OPERATIONS UPON THE PERINEUM.

Rupture of the female perineum.—Rupture of the female
perineum may be either complete or partial. In the former
case the laceration extends into the rectum, and in the
latter it falls short of the rectal tissue.

The rupture usually occurs during labour, and in such
case the repair should be effected at once. When this is
not done, or if the operation fails, the torn tissues granulate
and heal, but a laceration is left which may require one of
the following operations for its cure.

Operation for partial rupture (“flap-splitting method ).
—Instruments.—Scalpels, Sims’ vaginal speculum, pressure
forceps, dissecting forceps, scissors (sharp-pointed and
angular), curved needle, needle on a handle, and ligature
material (silver wire, silk-worm gut, and fine silk).

Position.—The patient is placed in the lithotomy position,
a Clover’s crutch being used, and the buttocks allowed to
project beyond the end of the table. The surgeon seats
himself opposite the perineum of the patient, and an
assistant stands upon each side.

Before the operation is commenced, the area of operation
should be rendered aseptic by irrigation and washing with
an antiseptic solution.

Operation.—An incision is made with the knife or
angular scissors, which commences behind at the posterior
margin of the rupture, and extends forwards in the direction
shown in Fig. 149. By this means a U-shaped flap is
made. The surgeon next seizes the lowest portion of this
flap with a pair of Spencer Wells’' forceps, and with a
scalpel or scissors splits up the recto-vaginal septum, soas to
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turn up a flap of vaginal mucous membrane to the upper
limits of the original incision on each side. The fingers of
the left hand may be passed into the rectum during this
proceeding, but this should be avoided if possible, on
account of the risks of septic contamination of the wound.

\/j:/

FIG.  149. — Rupture of perineum FiG. 150. — Rupture of perineum
(partial). Line of first incision. (partial). Method of introduction of

sutures.

a. Vestibule and urethral orifice.

4. Anterior or vaginal flap raised.

¢. Line of incision.

d. Curved needle passed and threaded.

e. Line of other sutures.

/- Anus.

& Raw surface exposed by raising

vaginal flap.

a. Vestibule and urethra.

4. Anterior vaginal wall.

¢. Cervix.

d. Posterior vaginal wall.

¢. Line for first incision.

/- Tom surface which has granulated.
£ Anus.

Fig. 150 shows the flap well dissected up. It is advisable
to keep this flap fairly thin, in order to avoid wounding the
large rectal veins.

All bleeding is now arrested, and the sutures are intro-
duced. For the introduction of the sutures, a curved
needle on a handle is the best. The needle is entered on

"

A S
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one side of the incision about one-quarter of an inch outside
the margin, then pushed through the tissues in the floor of
the wound, care being taken not to allow it to enter the
rectum, and brought out an equal distance on the other
side. It is threaded with silver wire or silk-worm gut, and

F1G. 151.—Rupture of perineum (com- FIG. 152.—Rupture of perineum. Flap

plete). Line of first incision. dissected up, and sutures closing lacera-
. Urethral orifice. :n:cllx in rectal wall introduced, but not
&. Anterior vaginal wall. ted.
¢. Cervix. a. Vestibule.
d. Line of incision for raising vaginal 4. Anterior vaginal wall.
flap. ¢. Vaginal flap raised.

¢. Mucous membrane of bowel. d. Raw surface made by raising vaginal

Torn orifice of anus. flap.

e. Line of incision prolonged backwards
to expose ends of sphincter.
% Rectal sutures passed.

withdrawn. Four or five sutures are requisite, the upper
ones taking in the vaginal flap. This method of introducing
the sutures is illustrated in Fig. 150.

The sutures are then tied, and the raw surfaces of the
lozenge-shaped wound brought into exact apposition from
behind forwards. Care must be taken to cleanse the
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entire wound from blood, and to bring the edges of the

skin close together.

The un-united margins of the vaginal flap are next
approximated by the insertion of a few fine silk sutures, and

then the operation is completed.

FI1G. 153.—Rupture of perineum (com-
plete). Laceration in rectum closed,
and second series of sutures intro-
duced.

a. Urethral orifice.

4. Vaginal flap raised.

¢c. Tear in bowel closed, rectal sutures
tied, knots are on bowel surface
cut short.

d. Purse-string suture passed but not
aloa

rineal sutures passed
ring.
1.

F1G. 154.— Rupture of perineum
(complete). Operation completed.

a. Vestibule.

4. Anterior vaginal wall.
¢. Vaginal sutures.

d. Perineal flaps closed.
¢. Perineal sutures tied.
/- Anus restored.

for complete rupture.—The steps of the
practically the same as for partial repair, but
e continuity of the external sphincter ani must
In most cases the anus will be seen gaping, with
nal septum torn and the mucous membrane of
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the bowel exposed and often prolapsed. The ends of the
sphincter are torn and widely separated.

Position.—The positions of the patient, the surgeon, and
his assistants are similar to those of the preceding operation.
The same instruments also are requisite.

Operation.—An incision, which is similar in shape to the
one made use of in the previous operation, is made, but
the torn recto-vaginal septum is included, and a flap carefully
raised. In this case the flap is really W-shaped and not
U-shaped as before. The form of the flap and the outlines
of the incision are shown in Fig. 151. The lower lateral
prolongations of the incision (Fig. 152, ¢) are made in order
to freshen the ends of the torn sphincter and to allow of
exact apposition in the later stages of the operation. When
the vaginal flap has been raised, the rectum is repaired by
the insertion of a row of sutures, according to the method
shown in Fig. 152. The insertion of this row of sutures is
commenced above, and a sufficient number is introduced to
close the rent in the wall of the bowel; the ends of the
sphincter ani are approximated, and the anus is reproduced.
Catgut or fine silk may be used for the sutures in this
stage. In order to further strengthen this union, some
surgeons advise that a “ purse-string” suture (Fig. 153, d)
should also be inserted.

The next stage of the operation is similar to that for
repair of a partial rupture. The row of sutures of silver
wire or silk-worm gut is introduced, after the method shown
in Fig. 153; and when these sutures have been tied, the
perineum has the appearance shown in Fig. 154.

It occasionally happens that there is much loose flabby
skin at the sides of the U-shaped incision, and when
this is the case it is advisable to remove the redundant
portions, in order that more healthy tissues may be
opposed.

After-treatment.—Dry aseptic dressings are applied, and
the patient’s legs tied together. The bladder should be
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evacuated with the catheter for the first few days ; if there is
much pain, a morphia suppository may be used. On the
fourth day the bowels should be opened with a simple oil
enema, or the administration of a mild purgative, or both.
The sutures are removed on the eighth day ; but if a “ purse-
string” suture has been introduced, it will be found necessary
to remove this at an earlier period.

When the patient has a prolapse of the uterus, it is
advisable to keep her in bed for a week or ten days before
the operation is attempted. The uterus is often in these
cases much swollen and congested, and the rest in bed helps
to restore it somewhat to its normal condition.



CHAPTER IX.

OPERATIONS UPON THE RESPIRATORY
SYSTEM.

1. OPERATIONS UPON THE LARYNX.

A. Laryngotomy.
B. Thyrotomy.
C. Excision of the larynx, (1) complete.
’ 1) (2) panial.
D, Intubation.
2. OPERATIONS UPON THE TRACHEA.
A. Tracheotomy. (1) High operation.
” (2) Low operation.
B. Laryngo-tracheotomy.
3. OPERATIONS UPON THE LUNGS.
A. Pneumotomy.
4. OPERATIONS UPON THE PLEURZE.

A. Paracentesis.
B. Incision of pleura.

OPERATIONS UPON THE LARYNX.

Laryngotomy. — The term “laryngotomy” is used to
designate an operation which consists in establishing a
communication between the interior of the larynx and
the surface of the neck, through an incision dividing the
crico-thyroid membrane.

(a8) Indications.—Sudden impaction of a foreign body,
such as a portion of food or a tooth-plate, in the upper
aperture of the larynx.

(6) Some forms of disease of the upper part of the
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larynx, such as cedema due to swallowing hot fluids, in
which the obstruction is only temporary.

Laryngotomy is usually an operation of emergency, since
diseases of slow progress are rarely confined to the upper
portion of the larynx.

Instruments.—Scalpel, dissecting, pressure, and artery
forceps, retractors, blunt hooks, tracheal dilator, laryngo-
tomy tube, needles, and ligature material.

Position.—The patient is placed in the dorsal posture,
with a hard pillow underneath the neck, and the head

F1G. 155.—Laryngotomy. Position of patient, and line of
mcision,
projecting slightly over the end of the table; the surgeon
stands on the right side of the patient, and his assistant
directly opposite to him.

Usually it will not be possible to give the patient an
anasthetic, owing to the urgency of the case, and the
imperative need for immediate operation.

Operation.—With the finger and thumb of the left hand
the surgeon grasps the larynx and holds it firmly, then he
makes a vertical incision in the middle line of the neck,
about an inch in length, commencing, above, just below the
notch of the thyroid cartilage, and extending downwards to
the lower border of the cricoid. This incision divides the

| 4
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skin, superficial and deep fasci®, and exposes the interval
between the two sterno-hyoid muscles. These muscles
are held aside with blunt hooks, and the lower border of
the thyroid cartilage defined. The anterior surface of the
crico-thyroid membrane will then be visible. It is cleared as
far as the cricoid, when an incision half an inch in length is
made through it and the underlying mucous membrane
along the upper border of the cricoid, and at right angles to
the direction of the external incision. This

having been done, the cavity of the larynx

is opened, and the dilator introduced.

The laryngotomy tube is then introduced,

and fixed in position by tapes. If the

wound has been made rather long, the

extremities are approximated by the inser-

tion of a few points of suture.

During the course of the operation all
bleeding vessels are immediately seized
with pressure forceps. The transverse cut
in the crico-thyroid membrane is to avoid
the anastomosis of the crico-thyroid arteries
—branches of the superior thyroid.

Thyrotomy.—The operation of thyro-
tomy consists in the division of the thyroid pyg, 156.— Laryn-
cartilage through an incision in the middle  gotomy tube.
line of the neck.

Indications.—(a) Some forms of disease of the larynx in
which it is impossible for the surgeon to make an exact
diagnosis, such as suspected epithelioma.

(6) The presence of foreign bodies within the sacculus
laryngis, or the interior of the larynx, which cannot be
extracted by other measures.

(¢) Papillomatous growths of the vocal cords, which
cannot be satisfactorily removed by the intra-laryngeal
method.

(@) Some forms of ulceration of the inter-arytenoid region
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of the larynx (malignant and tubercular), which are con-
sidered suitable for local removal.

Instruments—Scalpel, dissecting and pressure forceps,
sharp hooks, retractors, scissors, Volkmann’s spoon, small
saw (Hey’s), needles, needle-holder, and ligature material
(silk and silver wire), and the instruments for tracheotomy.

Preliminary trackeotomy.—Three or four days before the
performance of thyrotomy, it is advisable to perform a
preliminary tracheotomy, or this can be done as the first
stage of the operation. In either case a sponge should be
packed around the upper portion of the tracheotomy
tube, so as to prevent the passage of blood and particles
of growth into the trachea.

Position.—The patient is placed in the dorsal posture,
with the neck supported by a sandbag or a pillow, and
near the end of the operation table. The operator stands
on the right side of the patient, and the assistant opposite
to him on the left.

Operation—The operation may be divided into four
stages—(a) External incision ; (4) division of thyroid carti-
lage and opening of laryngeal cavity; (¢) removal of
diseased portion ; and () closure of external wound.

(@) External incision.—The thyroid cartilage is fixed
between the thumb and forefinger of the left hand, and a
vertical incision, in the middle line of the neck, is com-
menced about half an inch below the body of the hyoid
bone, and extended downwards to the upper border or the
middle of the cricoid cartilage.

This incision divides the skin and fascie, and defines
the interval between the two sterno-hyoid muscles. These
muscles are separated with retractors, and the fascia in
front of the thyroid cartilage divided.

(8) Division of thyroid cartilage and opening of laryngeal
cavity.—If the patient is under 4o, it is usually possible
to divide the thyroid cartilage with a scalpel along the
middle line from the centre of the notch above to the
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crico-thyroid membrane below, but in older people this cartil-
age becomes ossified, and it is necessary to use a small saw
for its division. Before the cartilage is divided it is well to
pass a silk ligature through both ale. The cartilage having
been cut through, this ligature is pulled out of the larynx
and cut across. The two halves of the ligature then serve
as retractors to draw aside either half of the cartilage. If a
ligature is not used, the two halves are drawn apart with
retractors or sharp hooks. The lateral alee having been
separated by one of
the above methods,
the mucous membrane
which appears at the
bottom of the wound
is divided so as to open
up the interior of the
larynx. When this has
been done, and the two
halves of the thyroid
further separated, the
interior of the larynx
will be fully exposed to FiG. 1357. —'I.‘hy:rf)tomy. External
view. It is advisable at fnesion.

this stage to plug the upper part of the trachea with a
small sponge attached to a pisce of silk passed downwards
between the vocal cords (if it has not already been done).
If, however, the rima glottidis is much encroached upon by
new growth, this procedure is not possible.

(€) Removal of discased tissue, or foreign body, ete.—1If the
operation has been performed for the removal of a papil-
lomatous growth, this is removed either by scraping with a
Volkmann'’s spoon, or by careful cutting with a fine pair
of scissors or a scalpel; or if for a localised epithelioma,
this is dissected away, care being taken to cut through
normal tissue well beyond the margins of the affection.
In the case of ulceration, in tuberculosis of the larynx,

15
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the affected areas are well scraped, so as to remove
all affected tissue. When a foreign body is lodged in
the sacculus laryngis, it is extracted, if possible, through
the opening of this space into the cavity of the larynx, or, if
this cannot be done, the mucous membrane over the most
prominent point of the impacted body is incised, and then
the extraction is performed.

In order to render the mucous membrane in the
interior of the larynx more tolerable to surgical interfer-
ence, and hence prevent reflex coughing, it is recommended
that the entire laryngeal mucous membrane be painted with
a 20 per cent. solution of cocaine before the operation is
commenced.

If any arteries are cut across during the performance
of the intralaryngeal part of the operation, they are picked
up with fine artery forceps, and ligatured in the usual
manner.

(d) Closure of the external wound.—When all bleeding
has been arrested, the incision in the mucous membrane,
which corresponds to that in the thyroid cartilage, is closed
with a continuous silk suture. Next, the two halves of the
thyroid cartilage are brought together and fixed in apposi-
tion with one or two sutures of silver wire. The holes
made by the silk ligature afford a valuable indication in
obtaining exact apposition.  Finally, the wound in the
fasciee and skin is closed by the insertion of several points
of interrupted suture of silk or silk-worm gut.

After-treatment.-—The tracheotomy tube is worn for
several days after the operation. When the swelling of the
mucous membrane of the larynx has subsided, the tube is
removed, and the wound allowed to close by granulation.
The tracheotomy tube can usually be removed at the end
of a week.

Excision of the larynx, or laryngectomy.— Excision of
the larynx may be cither complete or partial. In the
former case the entire organ is removed with all its car-
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tilages, and in the latter only the portion involved in the
disease, usually a lateral half, is taken away.

ZIndications.——Removal of the larynx is only carried out
for primary malignant disease, which does not involve the
adjacent structures to any considerable extent.

Instruments.—Scalpel, scissors, retractors, sharp hooks,
periosteal elevator, dissecting, pressure, and artery forceps,
sponge-holders, tampon cannula, sponge plugs, needles,
needle-holder, and ligature and suture material.

Preliminary tracheofomy. — Before attempting removal
of the larynx, complete or partial, ten days or a fortnight
previous to the operation a preliminary tracheotomy should
be performed. It is advisable to open the trachea below
the isthmus of the thyroid gland—low tracheotomy—if pos-
sible, so that the tracheotomy tube will not be in the way
during the operation, and sufficient room will be allowed
for plugging the trachea above the tube.

Position.—The patient is placed lying upon the back
near the right edge of the table. The shoulders are slightly
raised, and a hard pillow placed underneath the neck. The
operator stands on the right side of the patient, and his
assistant on the left.

Operation.— Removal of entire larynx.—The positions of
the hyoid bone, the thyroid cartilage, and cricoid cartilage
are first defined. An incision is then made in the middle
line of the neck, commencing at the lower border of the
hyoid bone and extending downwards to a short distance
below the cricoid. This incision divides the skin and
fasciz, and exposes the surfaces of the cricoid and
thyroid cartilages and the crico-thyroid and thyro-hyoid
membranes, in the interval between the two sterno-hyoid
muscles. A transverse incision is next made along the
inferior margin of the body and great cornua of the hyoid
bone. When the hyoid bone is exposed, the attachments
of the sterno-hyoid, anterior belly of the omo-hyoid, and
anterior portion of the thyro-hyoid muscle, are divided,
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and the anterior aspect of the thyro-hyoid membrane fully
laid bare. If the anterior margins of the sterno-mastoid
muscles overlap the lateral portions of the larynx, they are
pulled aside with retractors, but not divided.

The thyroid cartilage is split anteriorly, and the interior
of the laryngeal cavity examined, and the extent and con-
nections of the disease defined. If the entire organ, includ-
ing the epiglottis, is found to be diseased, the operation is
continucd as follows :—

The attachments of the thyro-hyoid and the sterno-thyroid
muscles to the external surface of the thyroid cartilage are
separated with a periosteal elevator, and all the soft struct-
ures on the outside of the larynx peeled back. As the
posterior part of the larynx is being reached, the attachment
of the inferior constrictor muscle of the pharynx is separated
from the cricoid and thyroid cartilages. As this is being
done the crico-thyroid branches of the superior thyroid
arteries will require ligature, together with any small
muscular branches which may be met with. Next,
the superior laryngeal branches of the superior thyroid
arteries are secured, just before they pass through the thyro-
hyoid membrane. Then the thyroid cartilage is pulled
forward by an assistant by means of sharp hooks, whilst the
surgeon cuts through the median and lateral portion of
the thyroid-hyoid membrane, immediately below its attach-
ment to the body and great cornua of the hyoid bone.

The epiglottis can now be hooked forwards, whilst
the mucous membrane along its margins is incised, care
being taken that the cut is made well beyond the
disease. By careful dissection from above downwards,
after the mucous membrane above the arytenoid cartilages
has been cut through, and by gentle traction, the entire
larynx can be pulled forwards, and its separation from the
pharynx effected. Care must be taken not to button-hole
the cesophageal or pharyngeal wall in the region of the
cricoid cartilage. When the separation has been carried
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beyond the limits of the disease, the crico-tracheal membrane,
or one of the upper rings of the trachea, is cut through
transversely and the larynx removed. As this is being done
the margins of the trachea must be secured by passing two
or more strong silk sutures through its wall ; otherwise it
may retract downwards towards the thorax.

All bleeding points are ligatured, and the sutures which
pass through the tracheal wall tied to the margins of the
lower part of the external wound.

The upper portion of the wound is sponged out, and the

A B.
F1G. 158.—Excision of the larynx : Gussenbauer’s artificial
larynx.

A. External view. | B. Section.

margins of the incision in the pharyngeal wall approximated
by the insertion of sutures.

The sponge-plugs are removed from the trachea, the
tracheotomy tube taken out, and 4 cannula passed into the
trachea from its upper end.

The entire wound is next packed with tampons of aseptic
absorbent gauze. Usually it is advisable to unite the trans-
verse portion ot the incision with sutures, but the vertical
portion should be allowed to close by granulation.

After-treatment.—The wound is kept as clean as possible
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by daily dressing and irrigation, or sponging. The patient
is fed by means of an cesophageal tube until the wound has
commenced to close up.

When the external wound has sufficiently healed, the
patient is fitted up with an artificial larynx, to enable him
to articulate. Fig. 158 is a representation of an instrument
which is used for this purpose.

Removal of part of the larynx.—The early stages of the
operation are similar to those for complete excision.

A vertical incision is made down to the cartilages, and
the soft tissues drawn well aside. Next, the thyroid cartilage
is split in a vertical direction, and the interior of the
laryngeal cavity examined. If the disease is found to be
strictly confined to one-half of the organ, unilateral extirpa-
tion may be carried out.

The transverse cut along the lower border of the hyoid
bone is made on the affected side, and the soft parts
detached and peeled backwards as in complete excision.

It is not generally necessary in partial excision to remove
any part of the cricoid cartilage. If the epiglottis is diseased,
it will be necessary to split it in a vertical direction and to
remove the affected half along with the corresponding
portion of the thyroid cartilage. If it is not necessary to
do this, the line of separation is made along the aryteno-
epiglottidean fold of the diseased side.

Intubation of the larymx.—Intubation of the larynx
is a bloodless operation, which has been introduced to
replace tracheotomy in favourable cases. The operation is
carried out by passing a metal tube into the laryngeal
canal through the mouth ; the enlarged upper end of the
tube, when it has been introduced, rests upon the vocal
cords, and the lower extremity extends downwards into the
trachea.

Indications.—(a) Some forms of wdema of the larynx
in which the stenosis is likely to be temporary.

(4) Stenosis of the larynx due to laryngeal croup.

AN
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(¢) Chronic stenoses of the larynx which are fibrous in
character, and due to the contraction of scar tissue formed
as the result of previous inflammation and ulceration.

Instruments.—A set of O’Dwyer’s tubes, a mouth-gag,
a tube introducer or intubator, an extubator, and a long
piece of silk of moderate thickness.

Position.—The patient (if a child) is placed in the sitting
position on the knee of a nurse, a towel being wrapped
around the chest so as to inclose the arms. The assistant

FIG. 159.—Intubation Instruments.

a. Extubator; é. Intubator; ¢. Gag; 4. Intubation tube and pilot.
fixes the head with his hands, and holds the mouth open
with the gag. The surgeon stands, or sits, directly in front
of the patient.

Operation.—The mouth of the child is held open by the
gag (Fig. 159, ¢) which is introduced and held in position by
the assistant. A tube of suitable size is selected, the
corresponding pilot is fixed on the intubator, the tube
itself passed over the pilot, and a piece of silk passed
through the aperture in the margin of the flange. Next
the surgeon passes his left forefinger into the child’s mouth
and hooks forwards the epiglottis. The intubator and tube
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are taken in the right hand, and the introduction of the
tube is accomplished by passing it along the left forefinger
until the upper aperture of the larynx is reached. The
free extremity of the tube is pushed downwards until the
flange at the upper part rests upon the vocal cords and
the distal end reaches the upper part of the trachea. The
tube is then detached from the intubator and the latter
withdrawn. The piece of silk attached to the tube is fixed
to the temporal region of the patient with a strip of strapping.

When it is wished to remove the tube, the child is
held in the same position as before, and the distal end of
the extubator (Fig. 159, a) is passed into the upper aperture
of the tube. The latter can then be removed.

OPERATIONS UPON THE TRACHEA.

Tracheotomy.—In the operation of tracheotomy an arti-
ficial communication is made between the interior of the
trachea and the surface of that part of the neck between the
lower border of the cricoid cartilage and the episternal notch.

The cervical portion of the trachea consists of about
eight rings, commences above at the lower border of the
cricoid cartilage, and terminates below at the level of the
episternal notch. The relations of the trachea to the
surrounding structures are shown in Fig. 160.

The isthmus of the thyroid gland usually crosses the
front of the trachea opposite the second and third and
occasionallv the fourth rings. When the opening into the

ade above the isthmus of the thyroid gland, the
called “high” tracheotomy ; and when below,
peration.  The former is the one which is the
o»nly performed.

of ‘“high” tracheotomy.—/ndications.—The
" tracheotomy may be required in the following
litions, namely—
n cases of laryngeal diphtheria.
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(%) Some forms of chronic ulceration of the larynx,
where respiration is dangerously interfered with, or it is
wished to give rest to the diseased areas, such as tuber-
culous, syphilitic, and epitheliomatous ulcerations.

F1G. 160.—Transverse section through the neck, at the level
of the lower portion of the cricoid cartilage.

a. Vertebral vessels,

/. Cricoid cartilage.
4. Sterno-mastoid muscle.

m. Sterno-hyoid muscle.

¢. Branch of superior thyroid
artery.

d. Nerve to infra-hyoid muscles.

¢. (Bsophagus.

/- Lateral lobe of thyroid gland.

£- Recurrent laryngeal nerve.
4. Crico-thyroid muscle.
4. laferior thyroid veins.

LN R

Sterno-thyroid muscle.
Omo-hyoid muscle.
Platysma.

Common carotid artery.
Internal jugular vein.
Vagus nerve.

Phrenic nerve.

. External jugular vein.

(¢c) Cases of severe stenosis of the larynx dependent
upon cicatrisation, or when the interior is filled up with
proliferating growths, such as papillomata.

(@) For the removal of foreign bodies in the lower portion
of the trachea, or the bronchi.

(¢) As a preliminary to the performance of some severe
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operations about the upper part of the pharynx, mouth, or
nose.

Instruments.—Scalpel, small retractors, dissecting forceps
(two pairs), pressure and artery forceps, blunt hooks, two-
bladed tracheotomy dilator, tracheotomy tube and tapes,
needle, and ligature and suture material.

Position.—The patient is placed in the dorsal position,
with the head projecting slightly beyond the end of the
operation table (Fig. 161). A sandbag is placed under-
neath the neck. The operator stands on the right side of
the neck of the patient, the chief assistant opposite to him,

and the ansthetist
(if an anasthetic is
being given) at the
head. The anws-
thetist will act as a
second assistant if
occasion demands.

Operation. — The
operation may be
divided into three
stages, namely — (a)
' External incision ; (4)
exposure and incision
of the trachea; and (¢) introduction of the tracheotomy
tube, and partial closure of external wound.

(a) External incision.—The head of the patient is so
placed that the symphysis of the lower jaw is exactly in the
middle line; and all through the operation this position of
the head is maintained by the anzsthetist. If the head is
allowed to deviate to one or other side, the operation is
made more difficult, especially in young children. The
cricoid cartilage is next defined, and grasped between the
thumb and forefinger of the left hand. The central point
of the cricoid cartilage is taken, and an incision made
vertically downwards from this point for 1} in., towards

F1G. 161.—Tracheotomy, Position of patient
and line of incision in ‘‘ high " operation.
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the centre of the episternal notch. In an adult with a fat
neck, it is necessary to make the incision
longer. With the scalpel the skin, super-
ficial fascia, and anterior layer of the deep
fascia, are divided, and the space between
the muscles opened. This space is
lozenge-shaped, being limited externally
by the sterno-hyoid muscles above, and
by the sterno-thyroids below. The fascia
in this interval is incised, and the muscles
drawn aside with retractors or blunt hooks
by an assistant. The pre-tracheal layer
of the cervical fascia is next divided, and
the anterior aspect of the upper rings of
the trachea and the isthmus of the thyroid
gland laid bare.

(6) Exposure and incision of the trackea.—
The isthmus of the thyroid gland is drawn
downwards with a blunt hook, so as to
fully expose the upper two or three tracheal
rings. In order to facilitate this, it is
sometimes advisable to divide the fascia
transversely, immediately below the lower
border of the cricoid. When the surface
of the trachea has been thoroughly ex-
posed, an incision is made with the scalpel
through its upper three rings, and also
through the crico-tracheal membrane, in
the middle line and in an upward direc
tion. During all these manipulations the
cricoid cartilage and the upper rings of g ¢ Trache.
the trachca have been steadied in posi- otomy. Blunt
tion by the left forefinger and thumb of the  hook for draw-
. : ing aside margin
surgeon. of wound.

If any blood vessels (usually veins) are
divided during the early stages of tke operation, they
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are picked up with artery forceps by the assistant, and
ligatured.

(¢) Introduction of the tracheotomy tube, etc—When an
opening has been made into the
cavity of the trachea, its presence
is made evident by the rushing
sound which is produced by the
entrance of air. The margins of
the incision in the trachea are
held apart by passing into it
dilators or a pair of dressing for-
ceps, the blades of which are after-
wards separated. All diphtheritic
membrane or other loose sub-
stance is allowed to be coughed
out from the trachea, and then
the tube is inserted. The tube
is threaded with tapes, and then
inserted into the tracheal aperture
between the blades of the dilator.
The dilator is now withdrawn, and
the tube fixed by tying the tapes
} around the neck.

If the external wound is large,
the portions above and below the
tube are united by the insertion
of one or two points of suture.
FiG. 1630.—Tracheotomy Aseptic dressings are applied, and

" Tracheal dilators,  the patient sent back to bed.

Operation of ‘low” tracheo-
tomy.— This operation is occasionally necessary in severe
dyspncea, dependent upon compression of the trachea by
an enlarged thyroid gland, or by malignant enlargement
of the lymphatic glands of the neck. It is performed as a
preliminary operation in laryngectomy, and also for foreign
bodies impacted in the bronchi.
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The operation only differs from the ‘ high ” operation in
the position of the external incision, and the greater depth
to which the dissection has to be carried. The incision is
usually 3 in. in length, or even more ; it commences below
the cricoid cartilage, and extends to the upper border of the
episternal notch. The same muscles are separated, the
thyroid isthmus is pulled upwards instead of downwards,
whilst the inferior thyroid veins and the thyroidima artery
(when present) have to be dealt with.

In young children, if this operation has to be performed,
the point of the scalpel
must not be allowed to
extend into the thorax
behind the manubrium
sterni, otherwise the in-
nominate artery, the left
innominate vein, or the
arch of the aorta, may be
injured. The upper por-
tion of the thymus gland
may cover this part of the
trachea and require to be
drawn aside.

Laryngo-tracheotomy.—
In young children it is often
advisable to incise both the cricoid cartilage and the upper
rings of the trachea, in order to give sufficient room for the
easy introduction of a tracheotomy tube. The operation
is similar to the ordinary operation of *“high” tracheotomy,
with the exception that the incision in the neck extends to
a slightly higher level, and the cricoid cartilage is divided
at the same time as the upper rings of the trachea. In
this operation, one, or at most two, rings of the trachea
require division.

FiG. 1636.—Tracheotomy. Trache-
otomy tube, —PARKER.
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OPERATION UPON THE LUNGs.

Pneumotomy.—By the term ‘pneumotomy ” is under-
stood that surgical operation which has for its object the
making of an incision into the lung.

Indications.-—(a) Localised abscess of the lung.

(4) Gangrene of the lung.

(¢) Hydatid cyst of the lung.

(@) Foreign bodies within the lung which are giving rise
to symptoms, and are so situated that they are capable of
removal.

(¢) Bronchiectasis, when the cavities are of considerable
size, and increasing.

(f) Some forms of tuberculous cavity of the lung,
especially when single, and not associated with tuberculous
disease elsewhere.

Instruments.—Scalpel, dissecting, pressure, and artery
forceps, periosteal elevator, retractors, scissors, aneurysm
needles, trocar and cannula, drainage tube, needles, needle-
holder, and suture and ligature material.

Position.—When the exact position of the affected
portion of the lung has been defined, the patient is placed
lying somewhat on the sound side, and with the affected
side near the edge of the operation table. The surgeon
stands on the affected side of the patient, and the assistant
opposite to him.

Operation.—The area of operation having been carefully
ed aseptic, the position of the abscess, cyst, etc., is
out, an exploring syringe being used if necessary.
cision is made over the middle of the affected area,
> situated that it is parallel with the underlying
stal space or rib. This incision will usually be from
3 in. in length. It is deepened until the external
stal muscle is exposed. If the space laid bare is
he intercostal muscles are divided in the line of the
lincision, care being taken to keep near the lower
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border of the space, so as to avoid injury to the intercostal
vessels; the parietal pleura covered by the endothoracic
fascia, is then exposed. If the parietal and visceral layers
of the pleura are adherent at this point, an incision
is made into the lung tissue, until the cavity or cyst is
reached. The cavity may be opened by first pushing
inwards the needle of the exploring syringe, and then
passing the blades of a pair of dressing forceps along the
needle.

Wken the lung is not adherent to the chest wall,
the pleural cavity is opened by incising the parietal
pleura. Contamination of the pleural cavity must be
avoided, either by stitching the lung to the opening in
the pleura, or by packing with tampons of aseptic gauze.
In some cases it may be advisable to attempt to
obliterate the cavity by inducing the formation of ad-
hesions between the visceral and parietal layers of the
pleura.

When the intercostal space is small, a portion of
one or more ribs should be resected. When removing
a portion of rib, the periosteal elevator should be passed
underneath it, in order to separate the intercostal vessels
from their connection with the groove along the in-
ferior margin. When this has been done, the bone
is divided with a saw or bone forceps, preferably the
former.

The cavity of the abscess or cyst having been opened, the
contents are allowed to exude. In the case of a hydatid
cyst, the margins of the incision in the cyst should be
stitched to those of the parietal incision, and drainage
established ; and in the treatment of abscesses or gangrenous
cavities, after the contents have been removed, a drainage
tube should be inserted. This tube should be of soft
rubber, and not too long, otherwise it may cause laceration
of the lung tissue forming the boundaries of the cavity, and
give rise to haemorrhage.
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OPERATIONS UPON THE PLEURA.

Paracentesis thoracis, or thoracentesis.—This operation
has for its object the removal of pus, pleural fluid, or other
fluid collection from the interior of the thoracic cavity,
usually from within the pleura.

Indications.—(a) Collections of fluid within one or other
pleural cavity, which in most instances are either serous or
purulent. The diagnosis of these conditions is not always

F1G. 164.—Paracentesis thoracis. Aspirator, with vacuum
bottle and exhausting syringe.

possible without exploratory puncture with a needle or an
aspirating syringe.

(%) Hydatid or other cysts of the lung, and localised
abscesses of the lung, as an aid to their diagnosis, and in
order to facilitate the performance of a surgical operation.

Instruments.—Scalpel and some form of aspirator or
exploring syringe.

Position—The patient is placed lying somewhat on the
sound side, with the affected part of the chest near the edge
of the bed. The surgeon seats himself behind the patient,
opposite the part of the thoracic wall it is proposed to
aspirate.
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Operation.—The exact locality of the fluid collection
within the chest having been defined, a very small incision
is made through the skin over one of the intercostal spaces.
It is usual to select a space directly over the central part of
the fluid collection. The thumb-nail of the left hand is
pressed against the superior margin of the rib which forms
the inferior boundary of the selected space, a small notch in
the skin is made with the scalpel, and then the exploring
needle, or the needle of the aspirator, is pushed inwards
until the underlying cavity is
reached. Care must be taken
to push the needle well into
the fluid-containing space, but
not beyond this, otherwise
either the lungs or some other
structure will be damaged.
Often ,the ple‘ul:a boundm,g FIG. 165 —Incision of pleura,
the fluid containing space is Position of patient, and line of
much thickened by the depo- external incision, in incision of
sition of layers of fibrin, which ~ Pleura, with resection of a por-

. tion of rib.
may be a slight obstacle to
the needle passing into the cavity. When the needle has
entered the cavity, a condition which can generally be
recognised by the sense of diminished resistance at the
point of the instrument, it is connected with the aspirator
or syringe, which should have been already exhausted.

The fluid collection is allowed to flow out slowly, in order
to avoid, if possible, the occurrence of syncope, an accident
which may happen.

During the entire procedure the strictest aseptic pre-
cautions must be observed, otherwise a non-purulent
collection of fluid may be converted into a purulent one,
owing to the entrance of septic micro-organisms with the
needle.

Serous collections within the pleural cavity can usually be

cured by this operation, but when we have to deal with an
16
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empyema it is nearly always necessary to provide a freer
exit for the pus, and to establish drainage. This is done
according to the method described in the next operation.

Incision of the pleura.—An incision is generally made,
either through the sixth intercostal space in the mid-axillary
line, or through the eighth or ninth intercostal space in the
scapular line.

Position.—As for aspiration.

Instruments. —
Scalpel, pressure and
dissecting forceps,
dressing or sequestrum
forceps, grooved steel
director, periosteal ele-

Q)

0 vator, saw or bone
forceps, and ligature
material.

0 Operation.—The in-

tercostal space which it
is proposed to incise,
ﬁ having been decided

upon, an incision is

FiG. 166, — T-shaped drainage tube, for : .
drainage of pleura. It is made out of made, I% to 2 ".1' n
two pieces of rubber tubing, the vertical length, over the middle
limb being passed through a slit in the of the space, and par-

transverse one. The cuff prevents slip- allel with the rib. The
ping of the tubes.

skin, fascize, and overly-
ing muscles are incised until the external intercostal muscle is
exposed. The steel director is then pushed inwards through
the intercostal muscles and the parietal layer of the pleura,
until its point is felt to enter the cavity. Then the blades of
a pair of dressing forceps or sequestrum forceps are passed
along the groove in the director, and separated, the director
being removed when the forceps have been introduced.
The pus or fluid will then exude from the opening thus
made, and the cavity be emptied.
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When all the fluid has been removed, a moderately large
drainage tube is inserted and fastened in position, and
antiseptic dressings applied.

In children and in patients who have narrow intercostal
spaces, it is often necessary to resect a portion of one rib
in order to establish satisfactory drainage. When this is
the case, an incision is made down to the external surface
of the rib, and the periosteum divided for the length of
the incision. With a periosteal elevator, the periosteum is
separated from the rib, and then the bone is divided with
bone forceps or a small saw.

A portion of rib—usually 1} in. is sufficient— having been
removed, the pleural cavity is opened with a director and
dressing forceps as above.

After-treatment.—The dressings should be removed daily,
and the tube taken out, and, after the first few days,
gradually shortened, and replaced by one of smaller calibre.
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OPERATIONS UPON THE PERICARDIUM.

A. PARACENTESIS.
B. INCISION.

Paracentesis.—This operation consists in withdrawing,
by means of an aspirating trocar and cannula, collections of
fluid from the pericardial cavity.

Indications.—(a) As a means of diagnosis in some cases
of distension of the pericardium.

(%) For the withdrawal of serous effusion of the pericar-
dium which is not amenable to ordinary medical treatment,
and in which the amount of fluid is increasing.

Instruments.— Scalpel and aspirating trocar and cannula.

Position.—The position of the patient will depend upon
his condition ; usually it will be more convenient to perform
the operation with the patient sitting up. The operator
sits on the bed, on the left side of and opposite to the
patient.

Operation.—The pericardial area is rendered aseptic by
the ordinary methods. A point is selected over the fifth
left interspace, either outside the line of the internal
mammary artery, that is to say, about 1 in. from the
margin of the sternum ; or on the inner side of this vessel,
close to the lateral margin of the sternum.

A small incision is made in the skin with the scalpel, and
the trocar and cannula carefully pushed inwards until the
pericardial cavity is reached ; this is recognised by the
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sense of diminished resistance to their passage. The trocar
is withdrawn, and the cannula connected with the vacuum,
and the contained fluid evacuated.

When the cavity has been emptied, the cannula is taken
out and the aperture covered by a small aseptic dressing.

If the fluid within the pericardium is found to be puru-
lent, aspiration is not sufficient, but incision and drainage
must be performed.

Incision. —/7ndicat.ons.—Purulent pericarditis, and wounds
of the heart.

Instruments.-—Scalpel, retractors, pressure forceps, steel
director, dressing forceps, drainage tube, and ligature
material.

Position.—As for the preceding operation.

Operation.—The skin having been made aseptic, an
incision 1 in. to 1} in. long is made over the fifth left
intercostal space, parallel with the costal cartilages, com-
mencing at the outer margin of the sternum.

The skin, fasciz, pectoralis major, and intercostal
muscles are divided, care being taken to avoid the internal
mammary artery. This blood vessel lies at right angles
to the incision, and at about half an inch from the lateral
margin of the sternum. The steel director is then pushed
inwards until the pericardial cavity is reached ; this may be
known by the exit of the pus along its grooved surface.
The blades of the dressing forceps are passed along the
groove of the director, and separated, the director being
removed. By this means free exit is given to the pus.

If the contained pus is very offensive, it may be desirable
to irrigate the pericardial cavity.

All the pus having been removed, a soft rubber drainage
tube is passed into the cavity, and dressings of aseptic
gauze applied.
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OPERATIONS UPON THE THYROID GLAND.

(a) ExcisioNn oF ONE LOBE.
(6) ExcisioN oF THYROID CYSTS AND ADENOMATA.

Excision of one lobe. — Unilateral excision of the
thyroid gland is usually carried out through an incision
along the anterior border of the sterno-mastoid muscle of
the affected side. Kocher employs a transverse or curved
incision. The isthmus is generally removed along with the
diseased lobe.

Indications.—(a) Bronchoceles which are of large size, or
are causing symptoms of pressure upon the trachea or the
cesophagus.

() Multilocular cyst of one-half of the gland.

(¢) Some forms of malignant disease of the thyroid gland,
when the surrounding structures are not affected by exten-
sion. When the disease has spread to the adjacent tissues,
it is not advisable to attempt removal, owing to the im-
portant structures which are involved.

Instruments.—Scalpel, dissecting, pressure, and artery
forceps, scissors, retractors, steel director, aneurysm needle,
sponge-holders, needles, needle-holder, and suture and
ligature material.

Cysts of the thyroid gland can in many instances be
easily and readily removed after the overlying skin has
been painted with a solution of cocaine, and without the
use of a general anzsthetic. When the cyst is large this is

A N
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a distinct advantage, since the respiration is not so
liable to be interfered with or the breathing become
embarrassed.

Position.—The patient lies in the dorsal position, with
the head turned towards the sound side, the neck being
supported by a hard pillow or sandbag. The operator
stands on the affected
side of the neck, and his
assistant directly opposite
to him.

Operation.— Removal
of one-half of the thyroid
gland may be divided
into the following stages :
—(a) External incision ;
(%) exposure of affected
lobe of thyroid gland,
and division of its cap-
sule; (¢) enucleation of \_, 4
the lobe from its fascial Y
sheath, ligature of thyroid | /
arteries, and division of
the isthmus; (&) removal g

of the lobe, and closure .
F1G. 167. — Excision of thyroid gland.

of external woun(‘l' .. Line of first incision for removal of
(a) External incision. \eft lobe.

—An incision from 3 to

5 in. in length, according to the size of the lobe to be
removed, is made over the prominent part of the swelling,
and in a line from the sternal extremity of the clavicle to
the mastoid process. This incision divides the skin, super-
ficial fascia, platysma, and the anterior jugular vein or one
of its tributaries. The external jugular vein usually lies near
the outer part of the incision, and should be drawn aside.
These veins lie underneath the platysma, but in the super-
ficial fascia.
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(8) Exposure of the thyroid gland and division of its cap-
sule.—The deep fascia which has been laid bare in the first
incision is divided for the entire length of the wound, and
the anterior border of the sterno-mastoid muscle exposed.
This is pulled outwards with retractors, together with the
carotid sheath and its contents. Usually the enlarged lobe
of the thyroid will now be apparent. It may, however, be
covered by the sterno-hyoid and sterno-thyroid muscles, in
which case they are carefully separated from the surface
of the gland, and pulled aside with retractors.

The sheath or capsule of the thyroid gland will now be
exposed, and often running in this sheath numerous veins
will be visible. The sheath is carefully incised for the
entire length, and if any veins are in the way they are
separated with the aneurysm needle, occluded with two
ligatures, and cut between.

(¢) Enucleation of the lobe from its fascial sheath, ligature
of the thyroid arteries, and division of the isthmus.—The
capsule having been thoroughly divided with a director or
blunt dissector, the lateral lobe of the gland is separated
from its connections on the outer side, and lifted forwards
and inwards. This proceeding is of the nature of an
enucleation, and care must be taken to keep close to the
surface of the gland, in order to avoid the large veins which
generally lie in the fascia forming the sheath.

Any lateral prolongations of the enlarged gland under-
neath the sterno-mastoid muscle and the carotid sheath
are separated during this stage. The middle thyroid veins
may require ligature before the lateral lobe can be lifted
forwards.

The superior part of the swelling is next dealt with. The
superior thyroid artery and the corresponding veins are
sought for, as they pass into the apex of the lobe on its
anterior aspect. When found they are isolated, ligatured
in two places, and divided.

The swelling can be readily separated from its connec-
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tions with the lateral portion of the larynx, the operator
dissecting from above downwards. The isthmus is now met
with, attaching the gland to the anterior aspect of the
trachea and the lateral lobe of the opposite side. With the
director the isthmus is separated from the trachea, and then
transfixed with an aneurysm needle carrying a ligature.
The ligature is cut into two, and each half tied around one-
half of the isthmus. The isthmus is then divided on the
proximal (or tumour) side of the ligatures, and the separation
of the tumour continued. When the isthmus is very large, it
is better to cut it across and tie the blood vessels separately.
Pressure forceps are placed on the blood vessels of the
tumour, since there is a free anastomosis between the
inferior thyroid arteries of the two sides. The dissection is
prolonged downwards until the inferior limits of the tumour
are reached ; in this stage it is occasionally necessary, when
the lateral lobe of the thyroid extends to the upper aperture
of the thorax, to expose the dome of the pleura, the sub-
clavian artery, and the large veins.

When the thyroid gland has been separated from all these
connections, the inferior thyroid artery and vein will usually
be readily found entering the posterior aspect of the lower
extremity of the gland, except in those cases in which the
enlargement has extended to the thorax, when the vessels will
be found on the posterior aspect, on a level with the upper
rings of the trachea. The inferior thyroid vessels should
be ligatured a short distance from the trachea, in order to
avoid including the recurrent laryngeal nerve, which by the
side of the trachea lies in very close relation to the artery.

(d) Removal of the lobe and closure of external wound.
—The inferior thyroid vessels having been ligatured, they
are cut, the enlarged lobe is lifted upwards, and any fascial
connections which still remain undetached are divided, and
the tumour removed. The bottom of the wound is sponged
dry, and all bleeding points picked up with artery for-
ceps, and carefully ligatured. Care must be taken in so
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doing that too much tissue is not taken up with the blood
vessels, otherwise branches of the sympathetic cord, or
the recurrent laryngeal nerve itself, may be surrounded by
the ligature.

All bleeding having been arrested, the external incision
is closed by the insertion of a row of salmon-gut sutures.

The inferior extremity of the wound should be left open,
and a drainage tube of soft rubber or a strip of aseptic
gauze introduced. This is necessary, on account of the
large size and great depth of the wound, and of the difficulty
of applying sufficient pressure without causing interference
with respiration.

Dry aseptic dressings are applied, and held in position by
a bandage and strips of adhesive strapping.

The chief dangers in the removal of thyroid tumours are
the occurrence of serious hamorrhage, and the division or
ligature of nerves. These, however, can be avoided by
attention to the precautions given above.

If, during the course of the operation, the breathing
becomes very much embarrassed, owing to pressure of the
tumour on the trachea, it may be necessary to perform
tracheotomy. This should, however, be avoided if possible,
since, when tracheotomy has been performed, the wound
in the neck, in nearly all instances, becomes infected with
septic micro-organisms. This usually results in suppuration,
which is very prone to extend to the mediastinum, and cause
a fatal termination.

Removal of the entire thyroid gland is rarely carried out,
on account of the complications which occur after such an
operation. The mental condition of the patient is seriously
affected, and the patient suffers from a kind of myxcedema
or imbecility.

Excision of thyroid cysts and adenomata.—-\WWhen cysts
and adenomatous tumours of the thyroid gland only in-
volve a part of the affected lobe, it is preferable to attempt
a local removal in place of extirpation of one-half of the
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gland. This method can more commonly be employed in
the treatment of cysts than in the case of adenomatous
tumours.

Instruments.—As for removal of a lateral lobe.

Position.—As for preceding operation.

Operation.—An incision is made in the lateral aspect of
the neck, over the most prominent portion of the swelling,
and in the line of the anterior border of the sterno-mastoid
muscle if possible. The incision is deepened until the
external aspect of the affected portion of the gland is
exposed. If any normal gland tissue lie in front of the
cyst, this must be divided, and the surface of the cyst or
adenoma laid bare. Usually, swellings of this nature have a
distinct fibrous tissue capsule, which, when divided, allows
the easy enucleation of the cyst or tumour.

The capsule of the cyst or tumour having been divided,
and all h@morrhage from the overlying tissues arrested,
the localised swelling is separated from its sheath with a
director, and removed. In some cases of cystic swelling,
removal will be much facilitated by incision of the cyst wall,
and evacuation of the contents. When the cyst or swelling
has been removed, any bleeding vessel is picked up with
artery forceps, and tied. The external wound is closed by
sutures, except at one extremity, where a drainage tube or
strip of gauze is brought out.

In some cystic swellings it will be found impossible to
effect a local removal, on account of the vascularity of the
walls and the absence of a distinct fibrous tissue capsule.
Extirpation of one-half of the thyroid gland must then be
effected, or, in favourable cases, drainage may be carried out
after incision of the cyst wall, evacuation of the contents,
and stitching of the margins of the incision in the cyst to
those of the parietal wound. Cysts so treated, however, are
prone to suppurate, a condition which is to be avoided, if
possible.



CHAPTER XIL

OPERATIONS UPON THE (ESOPHAGUS.

(a) (EsOPHAGOTOMY, OR INCISION OF THE (ESOPHAGUS.

(6) (ESOPHAGOSTOMY.

(¢) ESOPHAGECTOMY, OR EXCISION OF A PORTION OF THE
(ESOPHAGUS.

(Esophagotomy.—(Esophagotomy, or the making of an
incision into the cesophagus, is usually carried out through
an incision placed in the inferior part of the left anterior
triangle of the neck.

The cesophagus is a continuation downwards of the
pharynx. It commences opposite the middle of the cricoid
cartilage, at the level of the upper part of the sixth cervical
vertebra, or the disc between the fifth and sixth, and
terminates immediately below the wsophageal opening in
the diaphragm.

The cervical portion of the tube is the part upon which
the operation of cesophagotomy is generally performed ;
but the cesophagus may be exposed as it lies within the
thorax, through an incision on the left side of the spinal
column, after portions of one or more ribs have been
resected.

The cervical operation will be described.

Indications.—(a) Impaction of foreign body, such as a
tooth-plate, in the cesophagus; (4) some forms of fibrous
stricture occurring high up in the cesophagus, or which
cannot be dilated by means of cesophageal bougies passed
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through the mouth; (¢) pedunculated fibrous tumours of
the cesophagus, which project internally.

Instruments.—Scalpel, retractors, dissecting and pressure
forceps, long-bladed forceps, scissors, cesophageal bougies,
needles, needle-holder, and suture and ligature material.

Position.—The patient lies in the dorsal position, with a
sandbag underneath the neck. The head is turned towards
the right side. The surgeon stands on the left side of the
patient’s neck, and his assistant on the right.

Operation.—The operation of cesophagotomy may be
divided into the following stages, namely—(a) External
incision ; (4) exposure of cesophagus; (c) incision of
cesophageal wall, and removal of foreign body or dilatation
of stricture ; and (&) further treatment of wound.

(a) External incision.—An incision from 3 to 4 in. in
length is made along the anterior border of the left sterno-
mastoid muscle, commencing at the sternal extremity of
the clavicle, and extending upwards as far as the upper
border of the thyroid cartilage. This incision divides the
skin, superficial fascia and platysma, and the deep fascia,
and exposes the external surface and anterior border of the
sterno-mastoid muscle.

(6) Exposure of wsophagus.—The anterior border of the
sterno-mastoid muscle is well defined, and the structure
retracted to the outer side, by which means the infra-hyoid
group of muscles will be laid bare. The anterior jugular
vein will usually be met with at this stage, and should either
be drawn aside or ligatured. The deep cervical fascia
which lies behind the sterno-mastoid is incised, so as to
fully expose the muscles. The intermediate tendon of the
omo-hyoid is cut through, and the infra-hyoid group of
muscles retracted towards the inner side.

In the floor of the incision, the thyroid gland, covered by
fascia, is seen internally, and the carotid sheath with its
contents externally. The fascia which covers the thyroid
gland is divided; the gland is drawn inwards, and the
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carotid sheath outwards. The deep fascia which is exposed
at the bottom of the wound, is incised in the line of the ori-
ginal incision, and the above-mentioned structures further
retracted. The inferior thyroid artery will now be laid
bare in the lower part of the wound. It is surrounded
with ligatures in two places, and divided between. In the
bottom of the wound the anterior aspect of the longus
colli muscle will be seen, and on the inner side the ceso-
phagus, which can be recognised by its red colour.

The recurrent laryngeal nerve of the left side must be
carefully avoided ; it lies in the chink between the trachea
and the cesophagus. It can be pulled to the inner side
with a blunt hook.

(¢) Incision of the esophagus, removal of the foreign body,
or dilatation of the stricture—When the foreign body is
impacted in the exposed portion of the cesophagus, an
incision should be made through the wall of the tube in a
longitudinal direction, and the obstruction removed with
long-bladed forceps. If the impacted body is situated at a
lower level, but can be readily felt, an cesophageal bougie is
passed, and a cut made on to it in a longitudinal direction.
The margins of this incision are held apart with retractors,
and long-bladed forceps passed downwards, and an attempt
made to extract it.

In the case of fibrous stricture, a bougie is passed down-
wards until the upper limit of the stricture is reached; a
longitudinal cut is made as above, and then the stricture is
carefully divided from within by means of a long, narrow-

straight bistoury.
1 the operation is being performed for the removal of
wculated non-malignant tumour, the location of the
is established by palpation. Then a longitudinal
through the cesophageal wall is made directly over
1our, and its pedicle is surrounded by a silk ligature,
. tumour removed by cutting across the pedicle
» the ligature.
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(d) Further treatment of the wound.—If possible, the
aperture in the cesophageal wall should be closed by
the insertion of interrupted sutures of fine silk, one tier
uniting the mucous membrane, and a second one the
muscular wall. If this can be done satisfactorily, the
external incision is closed in the usual manner, except at
one extremity, where a small drainage tube or a strip of
aseptic gauze is introduced, and passed down to the wound
in the cesophagus. If the incision in the cesophageal wall
cannot be thoroughly closed, or if there has been ulceration,
or the tube is in a septic condition, no attempt is made
to close the aperture; the entire wound in these cases is
packed with pads of aseptic gauze.

(Esophagostomy.—If it is wished to keep open the in-
cision in the neck, the margins of the aperture in the
cesophagus are stitched to those of the external wound, a
soft rubber tube is passed into the cesophagus, and the
remainder of the incision is packed with gauze. The patient
is fed through the rubber tube. This operation is generally
known as cesophagostomy.

Esophagectomy.—Esophagectomy, ot removal of a por-
tion of the cesophagus, has been attempted by a number
of surgeons. The success, however, which has followed
these operations has been very small, and on this account
a description of the operation is not given.



CHAPTER XIIL

OPERATIONS UPON THE TONGUE.

1. ExcisioN oF THE ENTIRE ORGAN—
(a) Through the mouth.
(8) Through an incision in the submaxillary region (Kocher's
operation).

2. REMOVAL OF “ WEDGE-SHAPED” PORTION.

Excision.—Removal of the tongue may be carried out
either through the oral aperture, or through an incision in
the submaxillary region.

Partial removal of the tongue—that is to say, removal of
one-half—should be rarely performed, on account of the
liability of the disease to recur in the part left behind, and
also the comparative uselessness of one-half of the organ.

Indications.—(a) Epithelioma of the tongue, which is not
too extensive to prevent the removal of the entire diseased
area, and in which there is not extensive lymphatic
glandular enlargement.

() Sarcoma of the tongue, which admits of local removal
and is not associated with internal secondary growths.

ore usual operation is removal of the tongue
he mouth, since this method allows complete
f the tongue and does not cause a visible scar.
lymphatic glands in the submaxillary region are
y involved, and it is thought that they can be
Xtirpated, it is better to carry out the excision
N incision in the neck, the affected gland being
at the same time. If only a few glands are
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enlarged, the tongue should be removed through the mouth,
and the lymphatic glands by a second operation in the
submaxillary region.

Whitehead’s operation of excision of the tongue through
the mouth by means of scissors, and Kocher’s operation
through an incision in the submaxillary region, will be
described.

(a) Excision through the mouth.

Instruments.—Strong straight blunt-pointed scissors, re-

F1G. 168.—Excision of tongue. Gag for keeping the jaws
separated. —ACKLAND.

tractors, gag, large needle, pressure forceps, sponge-holders,
and ligature material.

Position.—The patient is placed in the dorsal posture,
near one edge of the table, with the head turned towards the
operator. The surgeon stands on the side of the most
affected part of the tongue, one assistant stands at the head
of the patient, and a second opposite the surgeon.

Operation.—The gag is introduced on the least affected
side, and held firmly open by the assistant at the head. A
strong ligature is passed through the anterior portion of the
tongue, at the junction of the anterior with the middle third.
This is left long, and serves as a retractor to pull the tonguc

17
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forwards. The tongue is drawn forwards and upwards towards
the roof of the mouth, whilst the mucous membrane of the
floor of the mouth and the anterior pillars of the fauces are
divided. This will enable the surgeon to pull the greater
part of the tongue out of the mouth, and hence give a
better view of the parts which are being operated upon.

The soft parts of the tongue are divided, well beyond the
limits of the growth, by a series of short snips with the
scissors. One or two small arteries will be cut, and when they
spurt they are picked up with pressure forceps and ligatured.
The lingual arteries are looked for in the anterior part of
the incision, on each side of the middle line, and nearer the
inferior surface of the organ than the dorsum. When they
are seen they are seized with pressure forceps, and divided
on the distal side. Next, the remainder of the tongue is
boldly cut through with the scissors, and the entire organ
removed. Care must be taken to carry the incision well
beyond the limits of the disease. The lingual arteries are
ligatured, and then the cut surface of the base of the tongue
is sponged, and any other bleeding points sought for, and
tied. The base of the tongue may be hooked forwards by
passing the index finger into the upper part of the pharynx,
and exerting forward traction. This proceeding is of
considerable value in the temporary arrest of hzmorrhage
from the lingual arteries, if they have been divided before
being seized with pressure forceps. The vessels are com-
pressed against the posterior aspect of the lower jaw.

When all the hzmorrhage from the base of the tongue
and the floor of the mouth has been arrested, the incised
surfaces are sponged dry, dusted with iodoform, and the
operation is completed.

Before the operation is finished, a loop of strong silk
should be passed through the stump of the tongue. This
is brought out through the mouth, and fixed to the cheek
with a piece of strapping. It will serve to control
hzmorrhage if it occur.
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(8) Excision through an incision in the submaxillary region
(Kocher’s operation).

Instruments. — Scalpel, scissors, retractors, pressure,
dissecting, and artery forceps, mouth gag, aneurysm needle,
sponge-holders, needles, needle-holder, and suture and
ligature material.

Position.—The patient is placed in the dorsal position,
with the head supported by a pillow, and turned to the
sound or least affected
side. The surgeon stands
on the affected side, and
his assistant directly op-
posite to him.

Operation.—The
operation can be con-
veniently divided into
three stages, namely—
(a) External incision, ex-
posure and removal of
enlarged lymphatic glands
and submaxillary salivary
gland; (4) division of
floor of mouth, isolation
and removal of tongue;
(¢) treatment of external FIG. 169.—Excision of tongue (Kocher).
wound. External incision.

(a) External incision,
exposure and removal of enlarged lymphatic glands and sub-
maxillary salivary gland.-—An incision is made, commencing
a short distance below and in front of the apex of the
mastoid process, extending downwards and forwards to
the upper border of the great cornu of the hyoid bone,
then inwards to the middle line of the neck, and finally
upwards to the lower part of the symphysis menti.
This incision divides the skin, superficial fascia, platysma,
superficial veins, and the deep fascia,—all these structures
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being reflected upwards in the form of a flap. By this
means the superficial portion of the submaxillary salivary
gland, and the enlarged anterior cervical and submaxillary
lymphatic glands, are exposed; the lymphatic glands are
separated and pulled upwards with a retractor, together with
the submaxillary salivary gland. The facial artery, as it lies
in a deep groove in the gland, is sought for and ligatured in
the lower part of the wound. Next, the lingual artery as it
passes underneath the hyoglossus muscle, is defined and
ligatured. In the upper part of the incision the mylo-hyoid
muscle will be laid bare, and in the lower part the two
bellies of the digastric and the stylo-hyoid muscles will be
visible.

(8) Division of floor of mouth ; isolation and removal of
tongue.—On the deep aspect of the mylo-hyoid is the
mucous membrane of the floor of the mouth. Both these
structures are perforated, and the aperture enlarged, when the
cavity of the mouth and the side of the tongue will be fully
exposed. The tongue is brought through the aperture in
the floor of the mouth, and the mucous membrane around
it divided with scissors, and then almost the entire organ,
together with the growth, can be brought out. This having
been done, the tongue is detached by cutting through the
muscles attached to the hyoid bone. Care must be taken
to secure the lingual artery of the opposite side as soon
as it is reached.

(¢) Treatment of external wound.—The tongue having
been removed, all bleeding points are ligatured, and part of
the external wound closed by the insertion of simple
interrupted sutures. The most dependent part is left
open. The wound is packed with aseptic gauze, the ex-
tremity of the strip being brought out through the external
wound.

After-treatment.—The wound is dressed at first twice
daily ; later, once is sufficient. Feeding is carried out
through an cesophageal tube.
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This operation in most instances is unnecessarily severe,
and is liable to be followed by the development of septic
cellulitis of the neck, which may prove fatal.

When there are a number of enlarged lymphatic glands, it
is generally better to remove the tongue first through the
mouth, and at a later stage remove the enlarged glands by
a submaxillary operation.

When, however, there is extensive involvement of the
lymphatic glands, and the infiltration extends from the floor
of the tongue to the structures in the submaxillary region,
Kocher’s operation is the only one which can advantageously
be performed.

When the disease has extended to the lower jaw, the
involved portion of the bone must be removed by partial
resection.

Preliminary tracheotomy in operations upon the tongue.
—Some surgeons prefer that a preliminary tracheotomy or
laryngotomy should be performed before an attempt is made
to remove the tongue through the mouth. Usually, how-
ever, this proceeding is not necessary, unless the growth
extends far back towards the hyoid bone, in which case it
may be advisable.

Removal of a ‘‘ wedge-shaped ” portion of the tongue.
—This operation is necessary in many cases of macroglossia
which are not amenable to other means of treatment, and
localised innocent new growths.

Operation.—The protuberant portion of the tongue is
drawn forwards as far as possible, and a wedge or V-shaped
incision made in its substance, the base of the wedge in-
cluding the protuberant portion. The incision is deepened,
the muscular tissues being cut through, until the portion of
tongue is removed.

All bleeding vessels are picked up with pressure for-
ceps and ligatured. The incised surfaces are brought
into apposition and fixed by the insertion of a num-
ber of interrupted sutures. It is advisable to fix the
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deeper parts together with a few buried sutures. When
the wedge-shaped incision is being made, care must be
taken not to leave the lateral portion too thin, otherwise
the tongue, when recovery has taken place, will be too
pointed.



CHAPTER XIV.

OPERATIONS UPON THE CRANIUM.

1. TREPHINING—

For fracture of the skull.

For extra-dural abscess or hzemorrhage.

. For cerebral tumour or cyst.

. For cerebral abscess.

. For cerebellar tumour or cyst.

. For cerebellar abscess.

. Tapping and drainage of the lateral ventricle.

For the removal of foreign bodies within the skull.
. For epilepsy.

SXamhbada

2, TEMPORARY RESECTION OF THE SKULL.
3. CRANIECTOMY, OR LINEAR CRANIOTOMY.

Trephining.—In order to expose any of the cranial con-
tents for the purpose of performing upon them a surgical
operation, it is necessary to remove a part of the bony
brain-case. This is usually done by the aid of an instru-
ment called a trephine. In some cases, however, a chisel
and a mallet will be more useful, and in others, especially
in those cases in which it is wished to remove a large
piece of the cranial vault, a small circular saw, driven
by an electric or other form of motor, will be the most
efficient.

The operation of trephining will be considered generally,
since the methods of procedure in the different operations
upon the cranium which involve the removal of bone are
somewhat similar.
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Anatomical considerations.—The bony points, depressions,
and prominences which can be felt on the surface of the
bony cranium are as follows, namely—

(a) The glabellar fossa.—A slight depression at the root
of the nose, at the junction of the nasal and frontal bones.

(b) The bregma.—This is the position of the anterior

Fi1G. 170.—Trephining. Conical trephine with central pin
fixed ona circular piece of metal, which fits in the interior
of the trephine, and is easily removed.

fontanelle of the child. It can often be felt in the adult
skull, at the point of union of the sagittal and coronal
sutures. It is marked out on the surface by bisecting a
line drawn vertically from the anterior margin of one
external auditory meatus to a similar spot on the opposite
side, and taking a point immediately in front of this.
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(¢) The lambda.—This is the apex of the lambdoid
suture ; it can usually be felt as a prominence about 2}
in. above and in front of the external occipital pro-
tuberance. A line drawn from the bregma to the lambda
marks out the sagittal suture, and a line from the bregma
to the centre of
the zygoma the
coronal suture.

(@) The ex-
ternal occipital
protuberance or
inion.—This is
a prominence
on the occipital
bone in the
middle line of
the neck be-
hind. From this
the superior
curved line of
the occipital
bone can be

F1G. 171.—Trephining. Skull, showing positions
of important bony points, etc.

traced outwards

a. Glabellar fossa. | /. External  angular
and forwards to 4. Bregma. i process of frontal
the base of the ¢. Position of parietal | bone.

. foramina. i £ Stephanion.
mastoid pro- d. Lambda. | . Prerion.
cess. ¢. Inion or external ! 7. Mastoid process.
k. Asterion.

occipital protuber- ;
|

(e) The mas- ance.
toid process. —
This can be felt as a prominence immediately behind the
external auditory meatus. The broad base is above and the
apex below. It is only very slightly marked in children.

(f) Tke zygoma.—This can be felt as a bar of bone,
extending from the anterior border of the external auditory
meatus to the external angular process of the frontal bone
at the outer angle of the orbit.
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(g) The pterion.——The pterion is situated half-way between
the stephanion (juncture of coronal suture and temporal
crest) and the centre of the zygoma, or at a point 1} in.
along a line drawn backwards from the external angular
process of the frontal bone and parallel with the zygoma.

Meningeal sinuses.—The superior longitudinal sinus is
marked out by drawing a line from the glabellar fossa in
front to the ex-
ternal occipital
protuberance
behind; it devi-
ates a little to
the right of the
median line.
The lateral sinus
extends fromthe
external occipi-
tal protuberance
to the base of
the mastoid pro-
cess, and is
marked out on

Fi6. 172.—Skull showi o of i the surface by
1G. 172. ull showing position of important . .
cerebral fissures. drawmg a line

" a. Fissure of Rolando. ¢. Precentral fissure. from the exter-
4. Fissure of Sylvius. d. Postcentral fissure.  nal occipital pro-

tuberance to the
upper border of the external auditory meatus. The last
three-quarters of an inch of this line is beyond the sinus,
since the latter turns downwards on the deep surface of the
mastoid process to reach the jugular foramen.

The line from the root of the nose to the external occipital
protuberance marks out the great longitudinal fissure which
separates the right and left cerebral hemispheres, the falx
cerebri, the inferior longitudinal and straight sinuses. The
line from the external occipital protuberance to the mastoid

S
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process also marks out the line of attachment of the
tentorium cerebelli, the cerebro-cerebellar fissure, and hence
the line of separation of the cerebrum from the cerebellum,
the former lying above and the latter below this line.

Cerebrum.—The lower border of the cerebrum is marked
out by drawing a line from a point } in. above the external
occipital protuberance behind, to the base of the mastoid
process ; thence to the upper border of the external auditory
meatus ; next to the external angular process of the frontal
bone in a curved direction, the convexity being towards the
prominence of the malar bone; and finally inwards to the
middle line, } in. above the depression at the root of the
nose.

The fissure of Sylvius.—This fissure commences at the
base of the brain, as the main fissure passes outwards
and upwards, and at the pterion divides into an anterior
horizontal limb, a vertical limb, and a posterior horizontal
limb. A point is taken 1} in. behind the external angular
process of the frontal bone, and from this a line is drawn to
a point # in. below the parietal eminence. The first § in.
represents that portion of the main limb which can be
marked out on the surface, and the remainder the posterior
horizontal limb. The anterior horizontal and the vertical
limbs commence at a point on the above line 2 in. behind
the external angular process, the former passing directly
forwards, and the latter vertically upwards for nearly an
inch.

If the line of the posterior horizontal limb of the Sylvian
fissure be prolonged to the middle line, the last § in. will
demarcate the external parieto-occipital fissure. This will
be about half an inch in front of the lambda.

Fissure of Rolando..—A point is taken } in. behind the
middle of a line drawn from the external-occipital pro-
tuberance to the glabellar fossa, and from this a line is
drawn downwards and forwards at an angle of 67°'s, or three-
quarters of a right angle, to a point immediately above the
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posterior horizontal limb of the fissure of Sylvius. This
will represent the course of the fissure of Rolando. About
the upper third are grouped the centres for the leg and
trunk, about the middle third those of the upper extremity,
and about the lower third those of the face and head.
The exact position of those centres is shown in Figs. 173
and 174.

If a line be drawn from the outer extremity of the

F1G. 173.—Diagram (after EBERSTALLER) of the fissures and
convolutions of the convexity of the right hemisphere of
the brain. The relative depth of the fissures is indicated
by the shading. The extent of the functional areas is
indicated by the dotted lines. —ALLEN STARR.

external parieto-occipital fissure downwards to the anterior
border of the base of the mastoid process, the different
lobes of the brain can be located. The frontal lobe lies
external to the great longitudinal fissure above the base line
of the cerebrum, and in front of the fissure of Rolando.

The parietal lobe lies external to the great longitudinal
fissure, above the fissure of Sylvius (posterior-horizontal
limb), behind the fissure of Rolando, and in front of the
external parieto-occipital fissure and a line prolonged from
this to the base of the mastoid.

L
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The occipital lobe lies external to the great longitudinal
fissure, above the cerebro-cerebellar fissure,and behind the ex-
ternal parieto-occipital fissure and a line prolonged from this
to the anterior margin of the base of the mastoid process.

The temporo-sphenoidal lobe lies below and behind the
fissure of Sylvius (main limb and posterior horizontal limb),
above the base line of the cerebrum, and in front of the
anterior limit of the occipital lobe.

Instruments.—Scalpel, periosteal elevator (straight and

F1G. 174.—Diagrams of the fissures and convolutions of the
convexity of the left cerebral hemisphere. The speech
area is shown in this hemisphere. The motor area is
more extensive than on the right side.—ALLEN STARR.

bent), dissecting, pressure, and artery forceps, bone forceps,
gouge forceps, small saw (Hey’s), trephine, trephine brush,
quill, chisel, and mallet (circular saw driven by a motor, if it
is necessary to remove a large piece of bone), fine-toothed
forceps, sponge - holders, needles (small curved), needle-
holder, and ligature and suture material.

Preliminary preparation of patient.—On the day previous
to operation, if the nature of the case will allow, the entire
scalp is shaved. The head is next well washed with hot
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water and soap, then with ether, and finally with a solution
of perchloride of mercury (1 in 500), and an aseptic

dressing applied.

Just before the commencement of the

operation, and after the patient has been anasthetised, the
washing of the head is repeated.

F1G. 175.— Trephin-
ing.  Periosteal
elevator.—~Hogs-
LEY.

The strictest aseptic precautions must
be observed in connection with all surgical
operations upon the cranium or its con-
tents.

Position.—The patient is placed in the
dorsal position for nearly all operations
upon the cranium, with the head turned
towards the sound side. The operation
table should be of moderate height, so as
to allow ready access to all parts of the
wound.

Operation.-—The operation of trephining
may be divided into the following stages,
namely—(a) Demarcation, on the external
surface of the cranium, of the part of the
cranial contents which it is proposed to
lay bare ; (4) formation of a flap consist-
ing of the soft structures of the scalp;
(¢) removal of a portion of the cranial
bony vault ; (4) incision of the membranes
of the brain, and exposure of the brain
surface, in those cases, such as cerebral
tumour or abscess, in which it is necessary
to go beyond the membranes ; (¢) special
treatment of diseased part, such as

lon of pus from a cerebral abscess, or excision of
U tumour ; (f) closure, complete or partial, of in-
0 membranes, and further treatment of wound ; (g)

atment.

¢ operation of trephining, the lines of the meningeal
should be avoided as far as possible, as well as the
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region of the bony sutures. It is not always possible, how-
ever, to avoid the sutures.

(@) Demarcation, on the external surface of the cranium,
of the part of the cranial contents whick it is proposed to lay
bare.—This can be effected by paying attention to the
points which have been discussed under —
anatomical considerations.

(6) Formation of scalp flap.—The part
to be operated upon having been deter- i
mined, a semicircular incision is made in i
the scalp, which comprises this area, and |
is so situated that the base of the flap is
towards the base line of the brain, and the
convexity towards the vertex of the skull.
The soft structures of the scalp, including
the pericranium, should be divided with
the scalpel right down to the bone. The
periosteal elevator is taken, and the peri-
osteum is detached from the bone, and
the flap of soft structures turned down.
This flap is held out of the way by a
retractor or a silk suture passed through
its highest point. All bleeding from the
vessels of the scalp is arrested by ligature
or pressure forceps.

(¢c) Removal of a portion of the bony Flcl.lini:l76. —é;zl;ml
cram'um.-.—(x) By the use of a freplzme.—_A ai th g;" aig‘;et
trephine is taken of the shape shown in edge.

Fig. 170, the centre pin is introduced, and

placed on the centre of the piece of bone which it is wished
toremove. The pin is thrust into the bone by a pushing and
rotatory movement,and then by a series of to-and-from circular
movements with the hand, the teeth of the instrument are
made to cut a circular groove in the bone. When a definite
groove has been made, the trephine is taken out of the
wound, the central pin is removed, and the instrument is
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again introduced, and the circle of bone gradually sawn
through. Care must be taken to avoid using the saw in a

177.—Tre-
ing. Chisel
wed.

jerky manner, otherwise much longer time
will be taken in removing the circle of
bone. From time to time, as the sawing
proceeds, the trephine should be taken
from the wound, and the bone dust brushed
out of the groove in the bone and from
the teeth of the instrument. When the
bone has been nearly cut through, the
crown can be lifted out either by a side-to-
side movement with the trephine, or by
lifting it up with a periosteal elevator. If
the removal of one crown of bone does
not give sufficient space, a second or even
a third may be removed, and the interven-
ing portions of bone detached with a saw
or bone forceps.

(2) With a chisel and mallet.—In some
forms of injury to the cranial vault, the
removal of the portion of bone can be
effected most readily by the use of a
chisel and mallet. This is especially the
case in operations for the relief of a de-
pressed fracture, in opening the frontal
sinuses, and also in operations upon the
mastoid cells. Figs. 176, 177, 178 are
illustrations of instruments which are most
useful for this purpose.

(3) Witk a circular saw driven by a motor
(surgical engine).—When it is wished to
remove a large piece of the bony cranium,

the removal of a large intracranial tumour, this
f instrument will be found to be the most efficient.
ne, however, should attempt to use this instrument
wurgical operation until he has considerable experi-
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ence in its use, and knows thoroughly how to manage
and control it.
As the portions of bone are removed they are placed in
a warm sterilised normal saline solution (*75 per cent. of
common salt).
If the object of the operation is evacuation of an extra-
dural collection of pus, ligature of a
meningeal artery, or removal of a
growth of the bone or a depressed
piece of the cranial vault, it will not
be necessary to proceed more deeply.
These objects can be accomplished
through the opening which has already
been made.
If the nature of the affection neces-
sitates incision of the membranes, this
is now done.
(@) Incision of the membranes of
brain, etc.—Care must be taken in
making an incision through the dura
mater not to wound one of the large
venous sinuses. The position of these
has already been given. The dura
mater is best opened by making a
semilunar incision in it, the convexity
being towards the vertex. The mar-
gins of this incision should be a short
distance internal to those of the in-
cision in the bone, so as to allow of
closure later. When the flap of dura F',‘:['a:g'—'r’ephi"i“g'
mater so marked out has been turned ’
down, any cyst or abscess in the subdural space may be
dealt with. Ifitis necessary to proceed further, the arachnoid
membrane is incised. This is normally a very thin mem-
brane, and lies in close contact with the pia mater. It may,
however, be thickened in diseased conditions. The pia
18
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mater, a very vascular membrane, is now laid bare, and can
be incised if requisite, so as to expose the cortex of the
brain in the bottom of the wound.

(¢) Removal of diseased brain tissue, etc.—In cases of
cerebral abscess, cerebral tumour, or foreign body in the
brain, or tapping of the lateral ventricle, the cerebral
operation proper can now be carried out. Details of these
procedures are given under the headings of the separate
operations. '

(f) Further treatment of wound.—In a non-septic case,
when the diseased portion or the foreign body has been
removed, all bleeding from the surface of the brain is
arrested, and the margins of the incision in the membranes
are united by the insertion of fine silk sutures. Next, the
portions of bone which have been removed are replaced in
their original position, and finally the scalp flap is accurately
stitched over them and dry aseptic dressings applied. In
septic cases drainage must be established. The portions of
bone removed are not replaced in cases of this kind. Part
of the external wound is left open for the tube, whilst the
remainder is closed in the ordinary manner.

() After-treatment.—The patient must be kept very quiet
after the performance of an operation on the brain. In
non-septic cases the dressings are left on for a week, and
then taken off and the stitches removed. In suppurating
cases the dressings must be frequently changed, so as to
avoid as far as possible the accumulation of pus or septic
fluid within the wound.

A. For fracture of the skull.—/ndications.—(a) Punc-
tured fractures of the skull.— All cases of punctured
fracture should be trephined, and an examination made
of the extent of the injury, since in this form of fracture
the inner table of the skull is very often driven inwards
and splintered, whilst the external wound is small and
insignificant.

(8) Compound depressed fractures.—It is the safest plan
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to operate on all cases of this kind, owing to the fact that
often particles of dirt which have been carried in at the
time of the injury are liable to escape notice and become
the cause of suppuration. This is especially the case in
bullet wounds.

(¢c) Foreign bodies embedded in the bones of the cranial
vault, and possibly extending into the brain substance or
penetrating the membranes.

(d) Simple depressed fractures of the skull.—In adults
it is the best and safest plan of treatment to elevate all
depressed fractures ; the strictest aseptic precautions being
observed. If this is not done, in a certain percentage of
cases, although there are no symptoms dependent upon the
depressed bone at the time of the injury, they are liable to
develop later in the form of focal (or Jacksonian) epilepsy.

In children the bones of the skull are more elastic, and
tend readily to resume their original position after a de-
pression ; hence many such cases may safely be treated
on the expectant plan without operation, if there are
no symptoms due to the depressed bone or to cerebral
hzemorrhage or abscess.

Instruments.—As for the ordinary operation of trephining.

Position—The patient is placed in the dorsal position,
the head turned to the sound side, and supported by one or
two sandbags. The surgeon stands on the affected side of
the head, and his assistant opposite to him.

Operation.—If the patient is unconscious as the result of
the injury, an anzsthetic is not necessary. If, however, one
is required, chloroform is the best.

The head is shaved, and rendered aseptic by washing
with soap and water, ether, and a solution of perchloride of
mercury (1 in §00), in the usual manner.

An incision, semilunar in shape, if possible, is made
which divides everything down to the bone. A flap is
turned downwards with the periosteal elevator, or, if muscle
has to be detached, as when the injury involves the
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temporal fossa, with the scalpel. The flap should be large
enough to fully expose the fracture and the adjacent portion
of sound bone, the convexity of the flap being towards the
vertex of the skull.

The extent and nature of the fracture is now ascertained.
If there has been much splintering of bone, it is often
possible to elevate or remove the depressed pieces with
dressing forceps. If this cannot be done, a crown of bone
must be removed with the trephine, which will allow the

F1G, 179.—Trephining. Depressed fracture of the skull in frontal
region, showing place where a trephine should be applied.

elevation of the depressed fragments. A point is selected
on one margin of the depressed portion, and the trephine,
with the pin protruding, is placed upon it in such a manner
that the pin rests upon sound bone. If it is thought that
there has been much splintering, and that a sharp fragment
has been driven into the brain, the entire circle of the
trephine must rest upon sound bone. The area to be
trephined having been determined, a crown of bone is
removed in the usual manner. The elevator can now be
inserted underneath the depressed portion, and elevation
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accomplished. The margin of the trephine aperture on the
sound bone is used as a fulcrum in lifting up the depressed
part.

If hemorrhage is taking place from the bottom of the
wound after the circle of bone has been removed, it may
come from a branch of one of the meningeal arteries,
usually the middle, from one of the sinuses, or, if the dura
mater has been punctured, from the surface of the brain.
In each case the site of bleeding must be ascertained, and a
ligature applied to the bleeding point, or the wound packed
with a strip of gauze.

When all hemorrhage has been arrested, any tear in the
dura mater is closed by the introduction of sutures. Next,
the fragments of bone are replaced as far as possible in their
original position if they are not contaminated with dirt, care
being taken not to allow any sharp edge to project towards
the meninges. The margins of the incision in the scalp are
brought together and fixed in apposition by sutures. One
angle of the wound is left open, and a drain of gauze
passed down to the region of the fractured bone. Aseptic
dressings are lightly applied, and fixed in position by
strapping and a bandage.

After-treatment. — In favourable cases the fragments
will unite, and the external wound will heal by first
intention. Should suppuration occur, free drainage must be
maintained, and fomentations applied.

If a large gap is left in the cranial wall, owing to non-
union of the fragments, it may be necessary to provide the
patient with a metal plate, which shall accurately cover the
aperture in the bony skull, and help to protect it from
injury. This metal plate is usually placed external to the
skin, but in some cases it has been placed directly upon
the bone. The former is the better plan.

B. For extra-dural abscess or heemorrhage.—.4dscess.—
The formation of an extra-dural abscess is usually
preceded by an injury to the cranial bones overlying
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the seat of the abscess; the injured bone having be-
come the seat of suppuration which has extended through
it to the dura mater, owing to the development of a septic
osteitis or osteomyelitis. An extra-dural abscess may also
develop as the result of a general pyamia, but more
commonly it is a precursor of this condition.

When an extradural abscess has formed, it usually causes
the appearance of symptoms of hemiplegia, but often this
condition is not well marked, or is masked by symptoms
dependent upon general pyzmia. In every case, however,
in which the presence of pus between the bone and dura
mater is suspected, or in which the bone is the seat of a septic,
infective, or suppurative process, trephining ought at once to
be performed, and the diseased bone and the pus removed.
Stringent antiseptic treatment is then carried out, with the
object of preventing further extension of the suppurative
process and the elimination of the diseased tissues.

The actual operation in this case is similar to that
described above. Free drainage must be established, and
frequent irrigation ordered.

Haemorrkage.—The operative treatment of this condition
is fully considered on p. 312, in connection with ligature of
the middle meningeal artery.

C. For cerebral tumour or cyst.—The operations for the
removal of tumours or cysts of the cerebrum are essentially
similar, and will be considered together. Hale White has
investigated the nature of tumours which affect the brain,
and found, from an analysis of a hundred cases, that forty-five
were tuberculous, twenty-four gliomata, two glio-sarcomata,

‘comata, five carcinomata, one lymphoma, one
1, four cysts, five gummata, and three doubtful.

ations.—(a) The presence of a tumour of the
m, which is primary in nature, and is not associated
condary growths elsewhere. In the case of tuber-
tumours, the absence of a general tuberculosis must
dlished before an operation is undertaken. In the
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case of a gumma, prolonged treatment with potassium
iodide must be tried before an operation is performed.

() The presence of a cyst of the cerebrum, or of the
arachnoid, which is pressing upon the brain and causing
symptoms.

(¢) The presence of a tumour of the dura mater or of a

F1G. 180.—The head of an adult female, in which the brain is
exposed sn situ. Bars of bone are left along the lines
of the cranial sutures, and also along thc line of the
temporal ridge.—CUNNINGHAM.

a. Fissure of Rolando. 4. Precentral fissure. c. Postcentral fissure.
d. Bregma. e¢. Coronal suture. . Parieto-temporal suture.
£- Lambdoid suture. 4. Lambda. 4. Exteinal occipital pro-
tuberance. /. Superior temporal crest. 7. Fissure of Sylvius,
posterior limb.
cranial bone, which has extended inwards, and is causing
symptoms of irritation, etc., owing to pressure upon the
brain matter.
Localisation of tumour or cyst.—Before commencing an
operation upon the cerebrum for the removal of a tumour
or cyst, its position within the cranial cavity, or at least the
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portion of brain which is being pressed upon, is determined
from a consideration of the symptoms which have a local-
ising significance.

The probable position of the tumour having been
decided upon, the patient is prepared for operation accord-
ing to the methods mentioned in the earlier part of the
chapter (p. 270).

Operation—A large semicircular flap of the scalp is
turned down in the usual manner, so as to expose the

F1G. 181.—Trephining. Skull, showing positions where trephine
ought to be first applied in exposing motor centres.
a. Leg. | 4. Arm.

¢. Face and head.
bone overlying the affected portion of the brain. With
the trephine, two or more crowns of bone are removed,
the intervening bridge of osseous tissue cut through with
the chisel, and the dura mater fully exposed. If the
growth has sprung from the internal aspect of one of the
cranial bones, it will be discovered at this stage, and can
be removed. When the underlying portion of the dura
mater or the brain has been involved in a growth from
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the internal surface of a cranial bone, the infiltrated por-
tions are removed, provided that they are not too extensive.
If the bone or the exposed part of the dura mater is
not the seat of origin of the tumour, the dura mater is
divided in the usual manner, so as to expose the surface
of the brain covered by the arachnoid and pia mater.
If the growth has arisen from the deep aspect of the
dura mater, it is now visible and can be extirpated; or
if there is a cyst in the arachnoid, or in the superficial
portion of the exposed part of the brain, it can be dis-
sected out and removed.

When a tumour of the cerebrum is being dealt with,
the arachnoid and the pia mater are incised, and the
limits of the tumour defined. In some cases the cortex
of the brain will require to be incised before the tumour
becomes visible. Usually, however, its location will be
manifest before making an incision of this kind. When
the locality and extent of the tumour have been deter-
mined, the brain substance is incised with a sharp scalpel
all round the tumour, at right angles to the surface. By
this means the tumour is freed except on its deep aspect;
it is lifted up, and its deep connections with the brain
cut through. It can now be removed. Hazmorrhage may
take place at this stage, but it can usually be readily
arrested by packing the wound with strips of dry aseptic
gauze and applying slight pressure.

In many cases it will be found advisable to defer the
removal of the cyst until several days after it has been
exposed. When the membranes have been incised, an
aseptic dressing is applied and the patient sent back to
bed. After three or four days the membranes will have
become adherent to the margins of the incision, and then
removal of the tumour is effected as above.

After the removal of the tumour or cyst, and the arrest of
all hamorrhage, the margins of the incisions in the dura
mater are united by sutures, and the external wound closed.
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Sarcomatous growths which arise in or involve the cere-
brum are very prone to recurrence, but even in these
cases some improvement of the patient’s condition may
be effected, and life be prolonged by the operation.

In the case of non-malignant tumours or of cysts, the
prognosis is much more hopeful.

D. For cerebral abscess.-—An abscess may involve any
portion of the cerebrum, and its locality depends upon
the pathological condition which has caused it. Thus in
abscess of the brain, dependent upon middle-ear disease,
it is usually located either in the posterior portion of the
temporo-sphenoidal lobe, or in the anterior and external
portion of the lateral lobe of the cerebellum of the corre-
sponding side. When the abscess is due to an injury, such
as a perforating wound, it is situated in the injured area,
whilst if it is .due to pyzmia it may be located in any
portion of the brain. In the latter case, multiple abscesses
are often met with.

Indications.—(a) Abscess of the cerebrum, dependent
upon a suppurative affection of the middle ear.—This is
usually located in the lower and posterior part of the
temporo-sphenoidal lobe of the affected side.

(6) Abscess of the brain due to an injury. — If the
injury is a perforating one, or the abscess has formed
around a foreign body within the brain, the nature of the
injury and its point of application will help to determine
the locality of the pus. When the abscess is developed
in connection with a foreign body, such as a bullet, X-ray
photography may help to define the position. In these
cases a photograph must be taken in both the antero-
posterior and the transverse direction.

(¢) Pyemic abscess of the cerebrum.—If there is reason to
think that a pyzmic abscess of the brain is single, and
there are not pyzmic abscesses elsewhere, it is advisable
to operate. If, however, an abscess of the brain is only
one of a number of pyzmic abscesses, it is scarcely advis-
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able to perform an operation, as good results can scarcely
be expected to follow. Each case of pyzmic abscess of
the brain must, however, be considered on its merits, and
no general rules can be given as to operation.

Operation.—For an abscess of the temporo-sphenoidal
lobe.

An abscess of the temporo-sphenoidal lobe, when it is
due to extension of a suppurative process from the middle
ear, is usually
situated, in an
adult, under-
neath a point 1
or 1} in. above
and slightly be-
hind the exter-
nal auditory
meatus.

Anincision is
made through
the scalp in a
linecorrespond-
ing to the free
margin of the
auricle, and a F1G. 182.—Cerebral abscess. Point for applying
ﬂap including trephine in abscess of temporo-sphenoidal lobe.
all the soft
structures turned forwards. In the anterior and upper part
of the flap a portion of the temporal muscle will be included.
The trephine is then applied in such a manner that the pin is
upon a point 1 in. above the external auditory meatus, as
shown in Fig. 182. A trephine with a diameter of 1 in.
should be used. The crown of bone having been removed,
the dura mater is incised, care being taken to avoid the
posterior branch of the middle meningeal artery, or if it is in
the way it should be ligatured before division. The surface
of the brain will now be exposed, and often the subdural
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and subarachnoid spaces will be obliterated in the exposed
area by inflammatory adhesions. In cases of suppuration,
the cerebral substance will protrude into the wound, and
the position of the abscess can be seen. If it is not visible
from the surface, a trocar and cannula should be carefully
pushed inwards so as to find the exact situation of the pus.
When this has been done, a grooved director is passed into
the abscess cavity along the side of the trocar, an incision
is made through the overlying brain substance, and the pus
evacuated, care being taken to protect the margins of
the incision with strips of aseptic gauze. The cavity is
irrigated with an antiseptic solution, a silver drainage
tube passed into the bottom of the cavity and stitched
to the inferior angle of the external incision. The
remainder of the incision is closed by the insertion
of sutures. When there are no adhesions between the
dura mater and the affected portion of the brain, it is
probably safer, after the pus has been evacuated, to
carefully pack the interior of the abscess cavity, for the
first few days, with strips of antiseptic gauze, so as to
avoid, if possible, the spread of the inflammation to the
meninges at the base. If the tube is used in these cases
from the first, the pus is liable to escape along its side
and gravitate towards the base of the brain.

It is not advisable to replace the bone in cases of this
kind.

When the locality of the pus is not exposed by the
removal of the first trephine crown, a second one should
be taken out, or the original opening enlarged with a chisel
or with gouge forceps.

E. For cerebellar tumour or cyst.—The diagnosis of
tumour or cyst of the cerebellum is difficult, owing to
the uncertainty of the symptoms which are produced by
growths in this situation. When, however, it is possible
to make a diagnosis, with a reasonable amount of certainty,
that a tumour or cyst of the cerebellum is present and is
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confined to one side, an attempt should be made to remove
it by operation.

Position.—The patient is placed in the semiprone posi-
tion, and lying upon the sound side. The neck is supported
by a sandbag. The operator stands behind the patient, and
his assistant opposite.

Operation.—An incision, semicircular in shape, is made,
commencing at the posterior aspect of the apex of the
mastoid process, and extend-
ing upwards to the base of
the mastoid, and then along
the superior curved line of
the occipital for two-thirds of
the distance towards the ex-
ternal occipital protuberance.
This incision is extended
down to the bone. In the
first part the cut fibres of
the sterno-mastoid will be
divided, and internally the
occipital artery must either
be pun.e(:l aside or lig?tured F1G. 183.—Trephining cerebellum.
and divided. It will be L.ine o} incision in operation fo;'
found crossing the suPerior abscess or tumour of lateral lobe
curved line of the occipital of cerebellum.
bone at the inner part of
the incision. With the scalpel and periosteal elevator a
flap is turned downwards so as to expose the posterior
aspect of the base of the mastoid, and that portion of
the occipital bone which lies below the superior curved
line. Care must be taken not to separate the soft struc-
tures too far inwards, otherwise the spinal canal may be
opened, and the medulla injured between the occipital
bone and the atlas. When a sufficient area of bone has
been exposed, a trephine is applied and a circle of bone
removed. In doing this, care must be taken to place
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the trephine below the line of the lateral sinus. The
bone in this region is often very thin, in which case it
can be readily removed with a chisel and mallet. When
the bone has been removed, the dura mater is opened
by making a semilunar incision in it with the base to-
wards the lateral sinus. The cerebellum is now exposed,
and the tumour or cyst sought for, after the manner
mentioned in connection with tumours of the cerebrum.

The further treatment is similar to that recommended in
connection with cerebral tumours and cysts.

F. For cerebellar abscess.—Cerebellar abscess occurs
in the majority of cases as a complication of mastoid
disease. It may occur, however, in the course of pyzmia,
or as a result of an injury. Whenever its existence can
be diagnosed an operation is indicated, unless general
pyzmia is present, and there is no hope of good results
following operative interference.

Operation.—An abscess of the cerebellum usually involves
the anterior and external portion of one lateral lobe.

An incision is made similar to that described in the
preceding paragraph, and the abscess exposed. Evacuation
and drainage is established as in an abscess of the temporo-
sphenoidal lobe of the cerebrum (g.2. p. 283).

G. Tapping and drainage of the lateral ventricle.—This
operation has been performed for hydrocephalus, but as
yet with very poor results.

Operation.—The side of the skull upon which it is pro-
posed to operate having been decided, an aperture is made in
the skull 1} in. above and slightly behind the external audi-
tory meatus, as in trephining for temporo-sphenoidal abscess
(Fig. 182). When the dura mater has been turned aside,
a trocar is pushed inwards towards a point 2} in. above
the external auditory meatus of the opposite side. After
pushing the trocar or needle through a variable thickness
of brain matter, diminished resistance is experienced to
the passage of the trocar, and fluid escapes. The fluid
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is allowed to escape slowly. If it is wished to drain the
ventricle, a tube is passed inwards, and fixed in position
by stitching it to the margins of the parietal wound. The
strictest antiseptic precautions must be observed in the
operative and after-treatment of cases of this
kind.

H. For the removal of foreign bodies
within the skull.—In the treatment of com-
pound depressed or punctured fractures of
the skull, it is often necessary to seek for
and remove foreign bodies.

In these cases the trephine is applied in
the region of the fracture, and an attempt
made to trace the course of the bullet or
other foreign body from its aperture of
entrance.

It occasionally happens, however, that a
bullet becomes embedded either in the brain
or the membranes, and gives rise to no
localising symptoms. In these cases, if it
is thought necessary to attempt the extrac-
tion of the bullet or foreign body an X-ray
photograph should be taken in order to find
out where the foreign body has become
fixed.

In the first class of cases a light bullet-
probe is passed along the wound, the instru-
ment being allowed to find its way more
by its own weight than by pressure exerted
by the surgeon. If a hard substance is felt, bullet forceps
are passed along the probe, and an attempt made to ex-
tract the foreign body.

When the missile has passed through the brain, and is
located on the opposite side of the skull to the fracture, it
is advisable to make a second trephine opening over the
foreign body, and remove it through this. Such a method

Fi1G. 184.—Gun-
shot-probe.
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of treatment, especially in the case of irregular and angular
bodies, entails less injury to the brain substances than
when it is removed with long forceps through the aperture
of entrance.

When the position of a bullet or foreign body has been
located within the cranium by the aid of two X-ray
photographs, one taken in an antero-posterior and the
other in a transverse direction, it is marked out on the
surface of the scalp with an aniline pencil. Next, a semi-
lunar flap of the scalp is turned down in the usual manner,
and the bone removed with a trephine. The dura mater
is incised if necessary, and the brain substance as well
when the bullet is underneath the cortex, and by this
means the foreign body is laid bare. It is seized by
forceps of appropriate shape, and removed. All hzmor-
rhage from the brain tissue is arrested, the incision in
the dura mater is sewn up, the fragments of bone are
replaced in their original position, and the scalp wound
closed by a series of interrupted sutures.

When the bullet or foreign body has given rise to
suppuration, the cavity is treated according to the method
described in connection with cerebral abscess.

Z. Operative treatment of epilepsy. — /ndications. —
Whenever the fits of epilepsy repeatedly commence by
movements in a small and definite group of muscles, it
is justifiable to expose that portion of the cortex of the
brain in which the cortical centres for these muscles are
located. If a tumour of the bone or meninges, or a cyst

ur of the cerebrum, is found, it is removed, ac-
to one of the methods previously described.

vever, the exposed part of the cortex of the brain
:ntly healthy, and no tumour can be discovered
ubcortical tissue, it does not appear to be justi-
remove a wedge-shaped portion of brain tissue
nall include the cortical motor centres of the
group of muscles. If this is done, the corre-
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sponding muscles become paralysed and the limb useless.
Moreover, the scar which results from the removal of a
portion of the brain, will usually contract and affect the
adjacent motor centres.

Temporary resection of the skull.—The term “tem-
porary resection of the skull,” or osteoplastic resection, is
given to that operation in which a flap of the skull wall is
turned back without detaching it; and after an examination
has been made of the exposed
cranial contents, or an opera-
tion has been performed upon
them, this flap is replaced in
its original position, fixed by
the insertion of a few sutures,
and then covered by closure
of the external wound in the
scalp.

Indications.—This operation
appears to be indicated in
cases in which it is advisable
to make an examination of the
cranial contents, or in which
a large piece of bone must FiG. 185.—Temporary resection
be removed in order to obtain  ©of skull. Method of turning

. . down a flap.—After WAGNER.
the requisite amount of room
for the removal of an intracranial tumour.

Operation.—The head having been shaved and prepared
for an operation in the usual manner, an incision, Q shaped,
is made down to the bone with a scalpel. With a surgical
engine, or a saw, the bony wall of the cranium is divided
for the entire length of the incision. Next, the portion of
bone which has been partially detached is forcibly lifted up
and turned downwards together with the overlying part of
the scalp. In old people, or people with thick cranial bones,
it will usually be necessary to partially divide with a chisel
the piece of bone in the base of the flap. With a curved or

19
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bent periosteal elevator, the dura mater is detached from
the internal surface of the bones of the skull as the flap is

turned down.

The examination of the intracranial contents is now

FiG. 186, — Forceps (Hoff-
man'’s) for removing por-
tions of cranial bones,

made, the dura mater being
divided in the line of the original
incision, if necessary.

When the intracranial examina-
tion, or further operation, has been
performed, the margins of the in-
cision in the dura mater are
approximated and united with
sutures, and the flap of bone and
soft tissue of the scalp is turned
back into its original position and
fixed by the insertion of sutures.

If sufficient tissue is not left at
the attached part of the bone flap,
the reflected piece of bone is liable
to necrose, especially in people
who are no longer young.

Craniectomy, or linear crani-
otomy.—The operation of crani-
ectomy has for its object the
removal of a portion of the bony
cranium.

Indications.—(a) Some forms of
microcephalus, in which there has
been premature union along the
lines of the sutures.

(4) Cases of early closure of the

sutures, dependent upon synostosis of the cranial bones,
and necessarily associated with microcephalus, but usually

with epilepsy.

Operation.—A lincar piece of the parietal bone, parallel to
the sagittal suture and a short distance external to it, is
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generally removed. Portions of the frontal and occipital
bones may be removed as well.

An incision is made parallel with and slightly external to the
superior longitudinal sinus, commencing at the lambda and
terminating at the bregma or a point more anterior ; this
divides all the soft tissues of the scalp,
including the pericranium. A flap is dis- §
sected outwards for a short distance, and
then a trephine, half an inch in diameter,
is used to remove a crown of bone. Cutting
forceps or Hoffman’s forceps are then taken,
and a strip of bone half an inch in width
is removed, for the entire length of the in-
cision, from the exposed portion of the
parietal bone, and also from the occipital
and frontal bones if it is considered to be
requisite. This strip of bone may be
removed with a Hey’s saw. The peri-
cranium is removed along with the bone.
Care must be taken not to injure the dura
mater, since in cases which require this
operation it is usually closely adherent.
When the strip of bone has been removed,
all bleeding is arrested, and the external
wound closed by sutures.

Usually, it is only necessary to perform
the operation upon one side ; if, however,
the nature of the case necessitates a bi-
lateral operation, a similar portion of bone
must be removed from the other side. This is done after
the patient has quite recovered from the first operation.

The results which have followed the performance of this
operation have as yet not been good. Since, however, the
cases are hopeless without operation, it is generally advisable
that some surgical measure such as the above should be
attempted.

Fi1G. 187. — Hey's
saw,



CHAPTER XV.
THE LIGATURE OF ARTERIES.

Indications for operations upon arteries.—The following
are the most important clinical conditions which may
necessitate the ligature of an artery :—

(a) Aneurysm.

(6) Primary and secondary haemorrhage.

(c) Preparatory to the removal of important organs, in order to avoid

excessive haemorrhage.

(d) Certain cases of pulsating tumours—for example, ligature of the

internal carotid for a pulsating tumour of the orbit.

(e) Certain cases of malignant tumours which have undergone ulcera-

tion, and are liable to heemorrhage, or in order to arrest their
growth,

The position of the patient and the operator.—The
positions of the patient and the surgeon depend upon the
situation of the artery which it is proposed to ligate. The
patient is placed in a position which permits the exact
demarcation of the blood vessel, and allows of easy access to
it; whilst the surgeon stands, in the majority of instances,
at that side of the patient which is to be operated upon, his
chief assistant being on the opposite side.

Instruments.—The instruments which are required for
the ligature of arteries are—

1. Knife.—An ordinary scalpel, not too large, is best for
the purpose. Some surgeons advise that the skin incision
should be made with a large one and the deep dissection
with a smaller one ; this, however, is not necessary.

2. Dissecting forceps.—These should be of medium size,
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and not too sharp at the points; two pairs are requisite.
When a deep artery is being ligatured, it
may be advisable to have in addition a
long pair of forceps with fine serrated
points, in order to seize the sheath of the
artery while opening it, but this is not usually
necessary, as the ordinary dissecting forceps
can generally be used for this purpose.

3. Retractors.—The kind which is most
useful depends upon the artery which is
being ligatured. Thus, for the iliac arteries,
or wh