A patientis much more likely to withgand mgor suigery suc-
cessfuly if heis asfit ashe canbeto beginwith. Sodoall you
canto get him into the beg possibleconditionfirst. You will nat
be ableto doa thorough @orkup©but thereare things you can
do. For exanple, if youfind thatheis anaemicmalnouished,or
tuberculous, and his operationis na urgent, treat him. Severe
malnutition will greaty reduce his ability to withgand the
operation Abowe all, don®operateon him while heis still dety-
dratedP this at leasyou should be able@tcorect (A 15.3).
Assesshis needfor sumgery, the beg time for it, andtherisks it
will involve. If a patticular procedue would be too mucd for
him, youwill have to askyourselfif thereis a lesseraltemative
which you could do under local anaethesia, and what will
happenf you do nthing?If thereis a choiceof procedues,do
the simpled and sakg one, for exanple, the insetion of a
draina@ tube rater han remaing his @ll bladder (8.17).
Follow theserules: (1) Don©start an operationwithoutthinking
it throughstep by step before you start. (2) Monitor him closey
for 48 hoursafter ary emegencyor mgor operation(3) Prevent
the aspirationof stomad content§A 161), andtreatrespirabry
depession(A 3.4) immediatey. (4) The mog common pos-
operatie conplicationsare respirabry, andthe ansver to mog
of themis vigorous coughing(9.11). (5) Leam the basicprinci-
plesof fluid therapy (A 15.1to 15.5). (6) The operationmay be
routineto you,butit is sure to bea mgor eventin hislife, sotry
to egablish a goodalationship wih him and hisdmily. Tell him
why you are operating,and give him someidea of what to
expectafterwards B how mud painhewill have, andwhenhe
will recover. If youmight have to make a cologomy, discusshis
with him before you operate.If you promiseto closeit even-
tually, be sue © do so.

Most of the mgor operationsyou doare likely to be abdominal
ones,sohete is theroutinepreoperatie cate for a patientwho is
to have a lapastomy.

HISTORY AND EXAMINATION. What previous ilinesses has the
patient had? Is he taking any drugs? Is he sensitive to anything,
particularly to streptomycin, sulphonamides, penicillin, or chloro-
quin?

Assess his degree of wasting. Ask about a cough, fever, chest
pain, dyspnoea, and smoking. How fit is he? Can he climb hills, or
do a day® work in the fields? Can he step up and down off a chair
for half a minute without becoming short of breath? Or, can he
hold his breath for 20 seconds? Look for signs of anaemia. Feel
the strength of his grip; this is a good predictor of surgical risk in
men, less so in women.

SPECIAL TESTS. Measure his haematocrit or haemoglobin. Test
his urine for albumin and sugar, and examine its deposit. This will
exclude any serious disease of his urinary tract, and help you to
diagnose renal colic, which may present as an acute abdomen.
Test his blood group, and if necessary cross-match blood for him.
Remember the risk of HIV. If you suspect heart or lung disease,
take a chest X-ray.

ASSOCIATED DISEASE. If necessary, and if time allows, try to
improve his general health, especially his nutrition and hydration.
Look for tuberculosis and chronic renal disease.

If he is malnourished especally if he is a child, and his dis-ease
permits, feed him by mouth or by nasogastic tube, even for as

short a period as two weeks before you operate. If he is anorexic,
feeding him will be difficult. He may tolerate nasogastric feeding
(910, 58.11).

If he is felrile, consider the possibility of malaria or typhoid fever, in
addition to the possible surgical causes of fever.

If he is anaenic, consider the urgency of the operation in relation to
the severity of his anaemia. Most @utine@perations can be done
with a haemoglobin as low as 80 g/I. It it is 60 or 70 g/l, only do
urgent procedures. For example, a woman with haemoglobin of
30 g/l who is bleeding slowly from an ectopic pregnancy can be
transfused overnight with 20 ml/kg of blood (from her abdominal
cavity if necessary) and given 1 mg/kg of frusemide. If an opera-
tion is less urgent, for example a hysterectomy for chronic anae-
mia due to fibroids, transfuse her 2 or 3 days before you operate.
For nonurgent surgery you can take a unit of blood 4 weeks and 2
weeks before a planned major operation, and store them.

If a patert has jaundice, it will greatly increase the risks of surgery,
but not operating may be even more dangerous. Give him parent-
eral vitamin K; for a few days preoperatively. Exclude hepatitis
first, especially the acute stage, when anaesthesia can be danger-
ous.

If he is prodwing sputum, give him chest physiotherapy and a
course of antibiotics prior to surgery if possible. Anaesthetize him
appropriately, using local or regional blocks where possible (A
17.8). If he has a common cold, cancel anything but an emerg-
ency operation.

CHEST PHYSIOTHERAPY before and after the operation will
reduce the risk of lung complications B see Section 9.11.

SKIN PREPARATION. If he is very dirty, wash the operation site
several times. If he has pustules, boils, or eczematous patches
near the site of your proposed incision, treat them before you
operate. Bacteria from them may infect the wound, so consider
delayed primary closure (9.8).

NASOGASTRIC SUCTION. Insert a nasogastric tube before all
stomach or gut operations. The danger of aspiration pneumonitis
is even greater if he has intestinal obstruction or ileus.

PERIOPERATIVE ANTIBIOTICS may be lifesaving B see Section
2.9.

DONOT OPERAE ON A DEHYDRATED PATIENT

A lapaotomy for an acuteabdomenwill be the mgor teg of

your sumical skill. When you decideto do one, you should
usualy be sure whatyouwill needto dowhenyou gt insideit

b sotry to make a correct diagnosisfirst, andtry to avoid a
purely @plorabry lapaotomy© Before you start, discussthe
procedue with him and his family, and if he is to have a

cologony, or a Ftube, mak sue they undersand it.

Try to avoid woundinfectionsanddehiscencé®urgs abdomen©
andtheincisionalhemiasthatcommony follow them.Make an
incision which is big enoughto allow you to get at the organs
you wantto operateon B a commonmistake is to make it too

shott. Incisionsheal from side-b-side,nat from end-b-end,so
donEbe afraid of makinga long one. The length of anincision
has little relation to the incidence of operatie shok. If an

incision is too small: (1) you will nat be ableto dissectsatly,

and(2) your assisantwill have to exert excessie tractionon its

edges, which will kill tissue,and increasethe risk of wound
sepsisandbreakdavn. A goodsuigeonmalesincisionsthatare
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Fig 9-1. THE ANTERIORABDOMINAL WALL. A, commorabdominalin-
cisions.B, the@ltimate incisionCif you want an extensie exposue. C, the
anabmy of the anterior abdominalwall. (C, after Mainga R, @bdoninal
Operationsg{4th edn 961), Fig. 1, HK Lewis, with kind pemisson.)

large enoughto ensue sak dissectionanddoesna exhaus his
assisants ly requiring them b exert forceful traction.

If you separatenusclefibresinsteadof cutting actossthem,you
help to make a patient®abdomenras strong afterwards asit was
before. Avoid cutting his intercogal neves,because paraysed
abdominalwall is morelikely to hemiate. Rememberthat they
take an oblique dovnwards pah beween his intemal oblique
and transgrsus muscles.

Which incision? If possible,make a transerseincision in an

When you get inside, youwill have to decidewhatto do.Here,
only expetiencecantell youwhatis normal andwhatis nat. For

exanple, someAscais worms inside a child® gut may feel so
abnomal asto corvince you thatthey mug be the causeof his
synptoms, when indct hiey are nomal for his community

Be gentle,gutis highly sensitie. If you handleit roughl, espe-
cially if it is obgructed,ileus may follow. Gut doesna like be-
ing frequently drawvn out of a wound.So, if you needto draw it

out, do so only once,and hold it with a moig swab. While it

infant because it healstter. In an adult a median or paramedianregs on the abdominalwall, keepit covered with warm moig

onewill enableyouto get at everything in the abdomenf you
needto. You canmake the middle part to beginwith, andextend
it from his xiphistemumto his pubis,if necessar. If exposueis
paticulady difficult, you can extend either incision laterally to
make a ®dncision.

A midline incision above the umbilicus is quick, simple, and
bloodlessandis usefulfor emegencyoperationsBut accesgo
the organsat the sidesof a patient€abdomeris na easy andif
you wantto extendit around his umbilicus, you have to make a
detour which is difficult to sev up nicely. Evenso, midline inci-
sionsare usualy beg for trauma,for Caesagansectionsandfor
mog pelvic operations.One contiibutor felt that they are so
much the beg, thatwe shouldna mentionparamediarones.|f
you wish, you can always makea midline incision. Abowe the
umiblicusthey healwell, asthey do belaw it if you repairthem
with monoflament as a sirlg layer.

pads or towels, or placeit in a large sterile plagic bag.If it is
grossy distended eventhe mog gentlehandlingwill burg it, so
deconpress it (D-9). Break davn adhesionsantly (10-11).

A COMMON ERROR IS TO MAKE THE IN CISION TOO
SHORT

RESUSCITATION. Make sure that the patient has a drip up with a
large needle or a cannula. If necessary, splint his arm with an
armboard, and tie this to the table. If bleeding is likely to be
serious, have some blood cross-matched for him.

X-RAYS. Take these when necessary, and have his films in the
theatre.



EQUIPMENT. A general set (4.12). A No. 22 scalpel blade. No. 1
(or 1/0 monofilament used double) for single layer closure. 2/0
monofilament for his skin. 2/0 silk or linen for ligatures. Fine half
circle needles with a cutting edge for his skin, and round bodied
ones for deeper structures. 2/0 catgut on atraumatic needles for
intestinal anastomoses. Gallipots of some soapy solution and
alcoholic iodine. Sterile towels and a sheet with a window in it.

ANAESTHESIA. (1) General anaesthesia, preferably with relax-
ants (A 14.3). (2) Local anaesthesia (6.9). (3) Subarachnoid
(spinal) or epidural anaesthesia (A 71), provided he is not
shocked.

Always pass a nasogastric tube (4.9). Aspirate his stomach con-
tents before you take him to the theatre. If the operation is an
emergency, put 30 ml of magnesium trisilicate down the tube to
minimize the risk of the acid aspiration syndrome (A 16.3). Spigot
it during induction, and aspirate it from time to time during the
operation.

If he is gravely ill, from bleeding or infection, local anaesthesia may
be safer than a general anaesthetic (A 5.4). Mix 20 ml of 2%
lignocaine with 80 ml of saline to give 100 ml of 0.4% solution. To
this add 0.5 ml of adrenalin 1:1000. Inject 10 ml of this solution
into five sites in his rectus muscle on either side in quantities of 1
ml to block his segmental nerves. Use another 20 ml to infiltrate
the midline incision. Use the remaining 10 ml to infiltrate the root
of his mesentery if you need to resect his gut. If you have to do
some extensive procedure, such as lavaging his abdominal cavity,
inject ketamine 1 mg/kg intravenously. Alternatively, and with
greater risk, inject pethidine intravenously in SMALL quantities of
5 mg. Patients who are old or shocked or sick, especially if they
have been previously sedated, are very sensitive to even modest
doses of pethidine, which may produce coma deep enough to
need resuscitation. So be prepared to do this if necessary (A 3.4).

ENTERING THE PERITONEAL
CAVITY
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Fig. 9-2: OPENING THE PERITONEAL CAVITY. A, the skin
has beenincised and the rectusmusclesplit in the line of its
fibres.Thepoderior rectussheah andperitoneunform a singe
layer. Pick this up with ahaemotat, andthenapply anaher one
5 mmfromit. Releasethe first haemotat (which might perhaps
hawe picked up gut) and thenreappy it. With the peritoneum
&ill tened up, malke a small incision beween the two
haemotats. Air will ener the patient®peritonealcavity, andhis
viscer will fall anay.

B, put your fingers into the incision to male sure that there are
no adhesiongo the under surface of his abdominalwall, and
then extend it wih scissos.

POSITION. For most abdominal operations, lie him on his back. If
your table does not rotate from side to side, and you want him
turned to one side, place pillows under his back on each side, or
use a wedge block under the mattress.

If you are operaing on his pelvic orgars, you will find the Trendel-
enburg or head-down position helpful. It will allow his gut to fall to-
wards his diaphragm, so that you get a better view into his pelvis.
You will need well-padded shoulder rests to prevent him sliding
downwards. Don®tip him too steeply, or the pressure on his dia-
phragm will impair his breathing. If he is in >10 of Trendelenburg,
you must intubate him, keep him on relaxants, and control his
ventilation.

Use one arm for a blood pressure cuff and the other for an intra-
venous line. Keep his hands by his side, or out on arm boards, or
folded on his chest with suitable ties; don®place them under his
buttocks or under his head.

EXAMINATION. When he is anaesthetized and relaxed, feel his
abdomen carefully. You may get a better appreciation of his ab-
dominal pathology than you could when he was awake.

PREPARATION. See elsewhere for shaving and preparation (2.3).
Drape his abdomen and fix the drapes with towel clips. Cover
these with a large windowed sheet, and add additional sterile
towels as necessary.

WHICH INCISION? (also see above) If you are doing a purely
exploratory laparotomy, and don® know what you are going to
find, make a midline or rectus-splitting incision in the correct half
of his abdomen, upper or lower.

If you are reopening his abdomen, go through the old skin inci-
sion. Excise it and extend it so that you can enter his abdominal
cavity above or below any adhesions to the under surface of his
abdominal wall. Work your way up or down carefully, dividing any
adhesions you find, so as not to injure any adherent gut.
CAUTION! (1) If you are in doubt, make the @cision of indeci-
sion@n the midline 5 cm above and below his umbilicus. Enter his
abdomen and then extend it in the most useful direction. (2) Don®
make a second incision parallel to an earlier one, because the
tissues between them may necrose.

Before you make any abdominal incision, use the back of your
scalpel to make some scratches across it. When you come to sew
it up afterwards, these scratches will help you to bring the edges
of the skin together accurately. Later, as you gain experience, stop
doing this, as it may cause keloids.

MIDLINE INCISION

UPPER MIDLINE INCISION. Use his xiphoid and umbilicus as
landmarks, keep strictly to the midline, and don®cut into his rec-
tus muscle on either side. It does not matter if you do, except that
you may have difficulty approximating the wound edges later.

Cut down to his linea alba and then use the flat of the blade to
clear 7 mm on either side, ready for closure later. Cut through his
linea alba to expose his extraperitoneal fat. Use gauze dissection
to move this to one side.

If necessary, extend the incision downwards. Cut 1.5 cm round his
umbilicus B don®cut into it B it is full of bacteria! You can also
get a little more length by incising between his xiphi-sternum and
his costal cartilage.

LOWER MIDLINE INCISION. Make this in a similar way. You will
see his pyramidalis muscle at the lower end of the wound. There
is no posterior rectus sheath in the lower two-thirds of the wound,
below his umbilicus.

PARAMEDIAN INCISION

Make a paramedian incision 2.5 cm (not more) from the midline
on the side where you expect to be working most, in the upper or
lower abdomen, as required. If in doubt, centre it on his umbili-
cus, but carry the incision clear of it. If you expect to be working
on a lateral structure, you will need good retraction to get ade-
guate access, so make it at least 20 cm long.

Cut down to his rectus sheath, and then use the flat of the blade
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Fig. 9-3: A MIDLINE INCISION A, the site. B, cut down to the
linea alba, andthencarefully dissectthe fat for a centimére on
either side,usingtheflat of the knife. C, incisethelinea alba to
exposethe undetying fat and pertoneum.D, displacethe fat
and vesselslaterally by blunt gauzedissection.E, pick up the
peritoneum,inciseit with a knife and split it with blunt- ended
scissos. F, if you want to continuethe incision dowrwards, go
round the umbilicus. (After Dudley HAF, ©pemative Sugry D the
abdonen.@utterworth, Rermisson requeded.)

to clear 7 mm on either side, ready for closure later.

Divide his anterior rectus sheath, keeping well to its medial side.
Above his umbilicus, where there are tendinous intersections, split
it with a scalpel handle. The muscle medial to the split will be
deprived of its nerve supply and atrophy, so don® split it more
than than 2 cm from its medial edge. Put your two index fingers
into the gap, and use them to split the rectus muscle in the length
of the incision. Below his umbilicus split his rectus muscle or
displace it laterally.

If necessary, tie his deep epigastric vessels before you divide his
posterior rectus sheath. You probably won® see them because
they lie laterally.

If his abdominal muscles bleed clamp the bleeding vessels and tie
them with catgut. Or, use pressure from a sponge. Or, transfix
them with a @gure of 8Catgut suture.

With his rectus muscle split, or out of the way, open his posterior
rectus sheath and peritoneum as in Fig. 9.2, without injuring his
gut! You can easily open it by mistake if: (1) it is obstructed, or (2)
it has stuck to the a scar from a previous operation.

If you wart to extend the incision, you can if necessary: (1) cut from
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Fig. 9-4: APARAMEDIANINCISION A, thesite of theincision,
which you can, if necessay, extend up to the inverted @©
betweenthe patient®xiphigernum and his cogal cartilage, or
down as far as his pubis. B, the way into his peritoneum.C,
incising his anterior rectussheah. D, incising his pogerior
rectussheah after his rectusmusclehasbeensplit. E, the ana-
tomyof the vesseldo betied. F, andG, incising his peritoneum.
H, closingthe musclesof his abdominalwall with a continuous
monoflamentsinde layer stitch. Alternatively, closethe wound
by E\erett® mehod as in Section 9.8.

his costal margin to his symphysis pubis, (2) extend the incision
upwards between his xiphisternum and his costal cartilage, or (3)
make a transverse cut in his left upper quadrant.

PFANNENSTIEL INCISION
See Section 23.15 and Fig. 23- 20.

ENTERING THE ABDOMEN

Discovering what is wrong can be easy or very difficult. Be ob-
servant, learn to recognise what you see, and search thoroughly.

SMELL can tell you a lot. If a puff of gas greets you as you open
his peritoneum, his gut has probably perforated. If there is an ab-
normal smell, it may be: acrid (a perforated peptic ulcer, or a



typhoid perforation), faeculent (a ruptured caecum or sigmoid),
the characteristic smell of E. coli (appendicitis with abscess for-
mation or peritonitis), putrid (bacterioides or anaerobic strepto-
cocci), or urinary, as the result of an intraperitoneal rupture of his
bladder.

LOOK FOR FLUID in his abdominal cavity, which may be: blood
(an ectopic pregnancy or an injured liver, spleen, or mesentery);
bile-tinged small gut contents (a perforated peptic or typhoid
ulcer); a foul, turbid brown fluid (peritonitis from appendicitis); a
watery, light-brown, odourless fluid (intestinal obstruction without
strangulation); a watery, reddish-brown, offensive fluid (strangu-
lation with incipient gangrene); or a pale straw-coloured fluid
(ascites).

If thereis ary exudate, send it for culture, if you can.

If his peritoneum is fiery red with flakesof fibrinous exsudate, he has
peritonitis B see Section 6.2.

If there is bile-stained fluid in his paracdic gutter, he has probably
perforated his gall bladder.

If he hasanodoulessgreensh bloodstained effusion, he probably has
pancreatitis (uncommon). Look behind his ileum at the perito-
neum over his pancreas. Retroperitoneal oedema will help to
confirm the diagnosis. Examine his omentum for flecks of fat
necrosis.

If loops of his gut aredistended, he has ileus, or his gut is obstructed.
First find a loop of undistended gut. If there is one, then trace it
proximally and you will find the obstruction. See Section 10.4.

If thickenedoedematous omertum is adherent to something, it is a sign
of acute inflammation, or strangulation (10.3), or abscess
formation (6.3).

EXAMINE THE REST OF HIS ABDOMEN How extensively you
should do this will vary. Limit your exploration to what is easily
practicable if: (1) there is sepsis, or (2) you are operating for a
known problem, or (3) your incision is a small one.

If there is infection, examine the infected area first. When you have
dealt with it, consider whether you have done enough. Further
exploration may spread the infection.

If there is carcinoma, start with the organs most distal to the
diseased area, proceeding @entripetally@owards the lesion.

If there is no obvious abnormality, search his abdomen in an orderly
way. Examine his diaphragm and the upper surface of his liver,
then examine his spleen, his stomach, his duodenum, and his
intra-abdominal oesophagus. Examine his gall-bladder region.
Then examine the whole of his small gut. Draw each loop out of
the wound and then return it. Feel his major vessels. Feel his
kidneys and look at his ureters. Examine the bladder, rectum,
uterus, tubes, and ovaries. Finally look at his hernial orifices from
inside. Don® forget to record your findings. Even negative ones
can be most helpful later.

If you accdertally perforate a distended loop of gut, don®panic. Leave
it there while someone gently clamps it with non-crushing clamps,
and you surround the injured loop with packs to prevent the
contents of his gut flooding into his peritoneal cavity. Have the
sucker ready; repair the damage.

GET ADEQUATE EXPOSURE AND A GOOD LIGHT. You cannot
do good work if loops of gut are always getting in the way, or if the
light is bad, so adjust it as best you can. Make an adequate
incision. If necessary extend it in one of the accepted directions. If
you are working on a lateral organ through a mid-line incision, it
will have to be a long one. Or, make a lateral T-shaped extension
Getgoodretracton. A self-retaining retractor will not be enough by
itself. Use Deaver® retractor, or any large right-angled retractor,
and make sure your assistant knows what you want him to do with
it.

Gethim into the bes position. You will never get adequate exposure
in the pelvis unless his head is down in the Trende-lenburg
position. Similarly, if you are working on his upper abdomen (as
when doing a vagotomy), tilt his head up a little. Extending his
back by breaking the table or by putting a pillow under him will
also help. If you want to draw his splenic flexure and small gut
towards you, consider rolling him to the right, either by tilting the
table or by using sandbags, or a wooden wedge under the matt-

ress. If you are operating on his kidney, a kidney bridge or folded
plastic-covered pillows will bring it forwards.

If loops of small gut (or anything else)get in your way, pack them away.
This may save you much time, but don® forget to remove the
packs afterwards! Anchor each pack by its tape or corner to a
large haemostat hanging outside the abdomen.

MINIMIZE THE RISK OF SEPSIS. (1) If you have to open a
hollow viscus, or an abscess, pack his abdominal cavity round it
with packs or moist towels. Use clamps to prevent the contents of
his gut escaping. (2) Handle an inflammatory mass carefully b
don® let it burst and discharge pus everywhere. (3) Avoid any
manipulation which might spread infection. (4) If an area does
become contaminated, wash it out (6.2). (5) Insert drains when
indicated (4.10).

BLEEDING can be difficult. You must know how to: (1) tie vessels
in the depth of a wound (3.2), (2) tie them in continuity (3.2), (3)
use curved and angled forceps, (4) secure temporary tape control
over major vessels (55-4).

If a surface is merey oozing, consider applying haemostatic gauze
(31).

If the bleedng is amoying, rather than brisk, you may be able to
suck it away while you go on working.

If you have diathermy, consider applying it to the bleeding point
with a fine-tipped dissecting forceps. You can do this with pin-
point accuracy.

If bleedng becamnes unmanageable, apply packs and pressure (3.1).
You can even control bleeding from an avulsed renal artery like
this. After 5 to 10 minutes, slowly remove the pack and clamp the
bleeding point. If the vessel is a large one or deep, underrun it
with a @gure of 8@r a double mattress transfixion suture.

If there is a constart ooze during the operaﬁon: (1) the patient may
have an excess of citrate, after the transfusion of many units of
blood. This will not happen if you give him 10 ml of 10% calcium
gluconate after every 4th (500 ml) unit of blood. (2) He may have
DIC (disseminated intravascular coagulation), or some other
clotting defect. If possible give him at least 2 units of fresh blood
to replace clotting factors.

If you are absdutely desperae, as with bleeding from a ruptured
uterus, try compressing the patient® aorta against her spine with
your hand, until you have resuscitated her, and then tie her
internal iliac arteries (3.5).

CAUTION! (1) Don® stab blindly with a haemostat in a pool of
blood! (2) Similarly, don®apply diathermy through a pool of blood
b it won®work!

THE SPECIFIC CONDITIONS you might find when you do a
laparotomy are described elsewhere B intestinal obstruction
(10.3), peritonitis (6.2), intra-abdominal abscesses (6.3) etc.

THE SPECIMEN. If you have removed tissues from the patient
and want to examine them, hand them to someone else and ask
him to open them away from the patient, who will then not be
contaminated by infection or malignancy.

To close his abdomen, go to Section 9.8. If you have operated for
sepsis, delayed closure of his skin may be wiser.

DIFRCWLTIESWTHA LAPAROTOMY

If you CANNDT DO AN OFERATION THROUGHONE INASION make
another. Keep your original one open until you have finished b it
may be useful!

If you warnt ACEESSTO A HUGE TUMOLWR: (1) Start bet-ween his
xiphisternum and his rib cage, and bring the incision outwards a
little to become a standard upper rectus splitting paramedian
incision. Continue horizontally just above his umbilicus for 5 cm.
Then continue it down the other side of his lower abdomen to the
brim of his pelvis as a muscle-splitting paramedian incision, as in
B, Fig. 9-1. Or, (2) make a midline incision from top to bottom,
skirting his umbilicus.

If you OFEN HIS PLEURABY MISTAKE, there is a danger that his lung
may collapse and cause marked hypoxaemia, not only because
only one lung is being ventilated, but also because blood is
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Fig. 1. SUTURING GUT. A, sutuiing gut with continuous
Connell sutules, showing the principle of @e loop on the
mucosa@verting the gut. ContinuousConnell sutueslike this
are only usedoccasionaly in the mehodsdescibed here. Aa,
gut anagomosedend-b-endwith two layers of sutues: (1) an
@ll coats@ayer, (2) a layer of Lembet sutules through the
seipsa ony.

B, the closedméhod of anagomosinggut end-b-endin Fig. 9-9
usesthree Connell gtitches. This is the first one on the ante-
mesergric border of the gut. C, the secondConnellstitch, when
the sutule has reathed the meserdgric border, andis aboutto
turn roundto closethe anterior layer of thegut. D, thethird and
final Connell stitch closesthe gut badk at the antemeserric
border agin.

E, the two layers of sutues: (1) the first continuouscatgut@ll
coats@ayer and (2) the secondor Lembet layer which can be
interrupted or continuous; herit is continuous.

If he is nat intubated, stop operating to make it easier for the
anaesthetist to pass a cuffed tracheal tube using suxamethonium
(A 14.2). To do this you may have to move him. As soon as the
tube has been inserted, close the hole in his pleura with a
continuous multifilament suture. As you insert the last stitch ask
the anaesthetist to blow up his lung so that it almost touches his
pleura. At the end of the operation insert an intercostal water seal
drain (65-5) and leave it in place for at least 48 hours. X-ray his
chest, and if his lung is fully expanded, remove the drain, usually
at 3 to 5 days.

If you areunable to intubate him, do the same. His lungs will usually
expand postoperatively.

Whenyou doa lapaotomy it will often be because/ou needto
resectand anasomosea patient®©gut. This is one of the mog
critical proceduresyou will have to undetake, and if you are
inexpetienced,onewhich will give you mucd anxidy. It is one
of the few surgical mehodswhich you can usefuly practisebe-
fore you opemte on a living human patient. So go to the
butcher§) get someanimal gut, and practiseanasomosingthat.
The penaltydr failure will be peitonitis or a fstula.

Gut is mog often anasomosedend-b-end, but there will be
occasionswhen you will have to do it end-b-side, or side-b-
side.You may alsohave to anasomosea patient€stomad to his
small gut in a garoentepgomy.

Don® be worried by the complity of the mehods which
follow. The realy important points & : (1) Male sue that you
start with two nice viable pink bleedingends. (2) Ge their
seosalsurfacestogether If you dothis, they will soonunite. If
only the mucosalsurfacestouch oneandherthey are lesslikely
to unite, and more often leak. (3) Closethe gut in two layers.
You have gat to be much more neatandaccuratdf youonly use
one.Don®worry aboutmucosapoutingout after the first layer,
it can easiy do this at the mesentdc border Everted mucosa
leaks. Soif it everts as@og ears@ushthesebadk whenyou do
the secondlayer. (3) Do the sutuing outside the abdominal
cavity on a towel. Contaminationwill then be lesslikely and
clanps lessimportant. (4) Washthe gut with tetracycline solu-
tion atter you hare done e anamosis.

If youfollow the four pointsabore you won®go far wrong. Now
for someof the others: Any sutueswhich goright throughthe
wall of the gut (and so might leak) are usualy infolded by a
second lger of sutues whit go tirough sensa and muscle onl
b theseare called Lembet sutues.So closegut in two layers.
Put the first layer through all its coats® this is the @ll-coats©
layer. Make the Lembet suturesof the secondlayer bring the
seosaof oneloop into contactwith the sesaof the otherloop.
Only put them through the peritoneum, the muscle, and the
submucosdthe stronged layer of the gut), and don®©go through
the mucosa it the lumen of eher loop.

F, a purse string sutue for the appendix.G, Payr® crushing
clamp,with firm, narrow blades.H, Lane®non-cushingclanp
with springy, broad blades.I, correctly anasomosedyut. J, the
gut has beencut obliquely in a way which reducesthe blood
suppy to anarea on the antemeserdric border of oneloop. K,
the gut hasbeenpartly depiived of its mesergry, andthusof its
bloodsupp}. L, the mesergry hasbeenbunchedogether with a
sutuie which occludesthe vesselssuppling the gut. M, gut
which has beencrushedby a crushingclamp has na beenre-
seced. N, the correctmahod; the gutis beingheld for sutuiing
by a non-cushing clarp; crushed gut has beenased.



You will needto hold the gut with stay sutuesor clanps while

you work on it. It is also desirableto hold it shutso that its

contentsdon®©leak out. Clarmps do this beg but you canusea
tape. Ther are two kinds of clanp: non-cushing ones and
crushing ones.

Non-crushing clanmps, sud as Lane®or Kocher® have thin,

wide, flexible blades,and a ratche with several teeh, so that
you can adjug the way you closethemto the thicknessof the
gut. Use non-cuushing clanps to hold gut without injuring it;

hold thembeweenyour fingersand@nilk&he gut contentsaway

from the areayou are working on. Apply only asmary @©licks of

the ratthet©as you needto stop the contentsof the gut from

escaping, and blooddm flowing from the cut ends.

Crushing clamps have narower, stiffer blades,a ratche with

fewer teeh, and someimes intedocking ridges on the bladesto

grip the gut more firmly. Crushingclanps preventleakingcom-
pletely. ®ilk©the contentsof the gut away from the areato be
crushed,andthenapply a crushingclamp with its jaws protru-

ding well beyondthe edge of the gut, becauseyut widensasyou

crush it. Close the jaws tightly. Crushedgut dies, so cut the

crushed gut way with the clanp. As you do his, be sug there is
a non-cushing clanp nearly to stop the contentsof the gut
spilling out. Crushing clamps are thus always usedwith non-
crushingones.You canusecrushingclanpsin pairsor in sds of

four as in k. 9-9.

You can use whatevdesdbe hee as@e closed nmbod®@r you

can use @&e openmethod©The closedmethod is usualy done
with clamps, but it canif necessar be donewithoutthem.The
openmethodis usualy donewithoutclamps, butit canbe done
with them.Both the desciptions hete assumeyou are doing an
end-b-end anasmosis.

The ©closedanethod©with clamps is shavn in Fig. 9-9 andis

the standad one, becausdt causeshe leag contaminationof

the peiitoneal cavity. You have first to join the badk of the
patient®©gut (asit lies in front of you) and thenthe front. The

importantplacesfor leaks are where the bad andthe front parts

of the anasomosisjoin one andher, at the mesentdc andthe
antemesent@r bordersof the gut. If sesaof oneloop is to be

in confact with seosaof the other loop at thesecritical points,
the gut here mug beinverted. The stitch which doesthis beg is

the Connell stitch. You can use Connell gitches all along the

front of thegut (A, in Fig, 9-6), butthisis nat the easiesway of

stitching gut. You should howvewer male three Connell stitches
whee leaks are mog likely. Make the first one at the ante-
mesentdc border where you start the anasomosis(B, in this

figure). Make the secondone at the mesentdc border, as you

turn ower the edge of the gut from sutuiing its bad to sututing

its front (C). Make the third one at the antemesentér border
again when pu are abouft conplete the first layer (D).

The principle of the Connell stitch is that the catgutcomesout

into the mucosaandthengoesbad into it agin, andit comes
out of the sepsaandgoesbad into the sensaagain. It makesa

@op on the mucosa@t is this loop which makes the mucosa
invert.

The ©opemethod@without clamps is showvn in Fig. 9- 10. The
important featue about this is less that it is open without
clanps, than that it usesa singe layer of mattesssutures(a

second_embet layer is optional,andthis method can,if appo-

priate, be donewith clanps). The openmethodis indicated:(1)

In infants and small children, becauseall clanps crush their

delicategut to someextent. (2) If the two endsof the gut are of

widely differing size,aswhenyou needto join large and small

gut end-b-end.(3) Whenyou don©have ary clanmps. (4) When
you canna get clanps onto the gut, aswhenjoining large gut to

rectumatfter a Hartmann®procedue (10.10). The openmethod
doeshaowever increasethe risk of conaminatingthe pertoneal
cavity. Pick up the gutin stay sutues.Useinteruptedmattress

sutuesfor the pogerior layer (A, in Fig. 9-10) and continuous
oneswhich pick up the mucosan a secondbite for the antefor
layer (B, in thisfigure). Thesepick upatiny bite of mucosaonly
after going through the whole gut wall. The lag two gitches
canna be madetoo neaty, and have usualyy to go throughall
layers.

SomesumeonsdonElike this method. It is really a sinde layer
method, which is na sosak. Evenif youadda second_embet
layer, you cannd cannd continue this acioss the mesenteac
border Some sgit is moe difficult.

Which parts of the gut can you safely anagomoseto which
and when? (1) You can also sakly anasomosesmall gut to
small gut, and small gut to somad. (2) You can sakly ana-
stomosethe ileum to the colon, becauset hasa good blood
suppy, few bactera, andits diameer matdesthat of the colon.
Both theseanasomosesare sak with obgructed gut. Anago-
mosinglarge gut to large gutis more dangrous,becausét hasa
poorer blood suppy and mary bactera. You cannd sakly
anasomoselarge gut to large gut when it is obgructed, and
instead you have to let its contentsescapethrough an ogomy
(see Sections 9.6 and 32.%Z7). When large gut is to be
anasomosed,it hasto be carfully prepaed first with enemas
and antibictics, and even thenit is sakr if it is protectedby a
proximal cologomy.

Someather points. If you are nat happy that you have madea
satishcory anasomosis (no anasomosisis ever quite @ater
tight®) you can bring up a loop of omentumand stitch this
loosey ower the place which you think will leak. This is
optional, andis nat evendesirablef youthink ananasomosisis
sound;but there are certain occasionswheniit is essentialb
notably the epair of a peorated pefic ulcer, as in kg. 11-2.
Interrupted suturesusemore sutue materal andtake longer, so
usecontinuousoneswhere you can: (1) In anadultyou canuse
continuousor interrupted suturesfor either layer, but, if you use
non-absorbablesutues in an infant, they mug be interrupted,
becausecontinuoussutues will nat grow with him, and will
eventualy congrict hisgut. (2) If thecutedgesof thegutare nat
perfectly healhy, the patientvery ill, andthe risk of pertonitis
great, use inteupted non-absorbable Lembsutues.

In the small gut use whatever sutue matefal you find
convenient for either layer. In the stomad use catgut on an
atraumatic needle for the first layer B if you use a non-
absorbablesutue materal for this layer, it may be the site of
ulcers later Use whatever you find mog corvenient for the
secondLembet) layer B catgut,silk, cotton, or monoflament.
In the large gut there may be an adwaniage in using non-
absorbable sutes br all layers.

- FORCEPS, intedinal, noncrushing, flexible blades Kocher®, Doyen®
or Lane® 75 mm two only. Use the® to hold the gut while you
anasomose it. Non-crushing clanps have beendesgnedto exert the
right presure without being covered with rubbertubes If you fit them
with rubber they may crush too ightly.

- CLAMP, Payr@, intedinal crushing, lever action, medium size, 110
mm two preferably four only. The® ae the sandad crushing chnps

- CLAMP, Payr, integinal crushing, lever action, small size for pylorus
60 mm, two only.

THE ENDS TO BE JOINED MUST BE NICE AND PINK
MINIMIZE C ONTAMIN ATION

TEN IMPORTANT POINTS. (1) Do the anastomosis on a towel
outside the abdomen. (2) Don® contaminate the patient® perito-
neal cavity; if you do, wash it out with tetracycline solution (1 g in
1000 ml of saline, 6.2). Be safe and wash any anastomosis with



tetracycline solution when you have completed it. (3) Pick up gut
with your fingers or Dennis Browne or Babcock® forceps, don®
damage it with other forceps. (4) Cut the mesentery square with
the gut, and don®undermine it. (5) Don®apply clamps so as to
leave the antemesenteric border longer than the mesenteric one,
or the tip of the loop will necrose (J, in Fig. 9-6). (6) Don®ana-
stomose gut from which you have removed the mesentery (K, in
that figure). (7) Don®occlude blood vessels when you suture the
mesentery (L). (8) Don®use a crushing clamp when you should
use a non-crushing one. If you do, you will leave crushed gut in
the body (M) B excise it (N). (9) Don®use diathermy close to the
gut: you may injure it so that it becomes nonviable. (10) If, when
you have completed the anastomosis, the gut is not viable
(@urplish@ resect its ends and start again!

THE CHOICE OF THE METHOD depends on the nature of the
operation, your skill, and the equipment you have. Commonly, you
will need to anastomose small gut end-to-end.

If the loops of gut areequal or only slightly unequal in size, you can use
either method. If you use the closed one, apply the clamp on the
smaller loop of gut obliquely, but without depriving a tongue of gut
of its blood supply. Don®do what has been done in J, Fig. 9-6!

If the loops arevery unequal in size (aswhenanasomosing small to large
gut), you will have to use the open method of end-to-end anasto-
mosis, and make a small cut in the ante-mesenteric border of the
smaller loop, as in A, to C Fig. 9-7. Or, you can do an end-to-side
or a side-to-side anastomosis.

IS HIS GUT VIABLE? TO RESECT, OR NOT TO
RESECT?

CAUTION! For any method of anastomosis the gut must be
viable, which also means that its blood supply must be good
enough (see below).

Wait to decide if a patient® gut is viable or not until you have
removed the cause D divided an obstructing band, or untwisted
gut which has twisted on its mesentery. You can usually tell if gut
is going to survive or not. Base your decision on several of these
signs, not on one only.

Gu is viable if: (1) its surface is glistening, (2) its colour is pinkish,
or only slightly blue, (3) it feels resilient like normal gut, (4) it
contracts sluggishly (like a worm) when you pinch it, and (5) you
can see pulsations in the vessels which run over the junction bet-
ween it and its mesentery.

Gu is nat viabeif: (1) it tends to dry out and its surface is no longer
glistening, (2) it is greyish purple, or a dark purplish red (or even
black), (3) it feels like blotting paper, (4) it does not contract when
you pinch it, (5) the blood vessels over it are not pulsating or are
filled with black clot.

If you are in doult, remove the cause of the strangulation, apply a
warm, moist pack to it, and wait 10 minutes. If it is viable, its
colour will change from dusky to its normal pink. If this happens it
is alive, even if you cannot feel the pulsations of the mesenteric
vessels. It may be alive if some areas remain purplish because of
bruising. But if these areas are large, or do not improve in colour,
consider all the discoloured gut nonviable.

If a pieceof gut is obviously norviable, resect it and do an end-to-end
anastomosis.

If only part of the wall of the gut is norviable, as with a Richter® hernia
in Fig. 14-1, you may be able to invaginate it. If you are going to
do this, the nonviable gut must: (1) not be perforated, (2) not ex-
tend over more than 30% of the circum-ference of the gut, (3) not
extend to the mesenteric border, because suturing here may inter-
fere with its blood supply, (4) be surrounded by a border of
healthy gut. Use two layers of catgut to bring the serosal surfaces
of the healthy margins together in the transverse axis, so as to
invaginate the nonviable segment into the lumen of the gut where
it can safely necrose (E, and F, 14-1). If it does not satisfy these
criteria, resect it. One contributor considers that oversewing with
Lembert sutures like this is more difficult and more dangerous
than resecting the the damaged loop. If this is so, resect it.

If there is a completely narrow band of greyish white necasis, resect it
and do an end-to-end anastomosis: it may turn into a stricture of
the gut later (Garr stricture).

SOME GUT METHODS

Unequal gut

A matt ress suture

small gut
expanded to
match large gut

Fig. 9-6: SOMEGUT METHODS.If the gut that you want to
anagsomoseend-b-endis uneqial in size(A), you can male a
nick in the antemesemric border of the smaller piece (B), so
thatit enlarges(C). D, and E, the mattresssutues usedfor the
poderior layer of the open mehod (A, in Fig. 9-10). After
Turnbull RB.From a publicationby Messs Ethicon, pemmission
requeged.

If you releasea loop of gut from a constriction ring, be especially care-
ful. The loop of gut itself may be viable, but there may be a narrow
band of necrosis at both the afferent and the efferent ends. It may
slough at these narrow areas. Experts would resect the gut. But, if
you are not expert at gut resection, oversewing the necrotic areas
with Lembert sutures may be safer. If so, make a note of what you
have found and done. A Garr stricture may form, and the
obstruction may recur.

IS THE BLOOD SUPPLY GOOD ENOUGH?

If the mesenteric vesses of the gut you are going to anagomose are not
pulsating, trim it back boldly until its edge bleeds with healthy red
blood. If this does not happen immediately, try waiting a few minu-
tes. If the flow is not pulsatile, it may become so if you wait a few
minutes. Pick up the bleeding vessels with 4/0 chromic catgut,
and don®rely on your anastomotic sutures to control bleeding.

PURSE STRING SUTURES

A purse string suture is an invaginating suture around a circular
opening, and is most often used to bury the stump of a patient®
appendix.

Place a continuous Lembert suture through the serosa and musc-
le only, all round the appendix, as in F, Fig. 9-6. Tie the first hitch
of a reef knot, pull the ends of the suture upwards, and push the
stump of the appendix downwards. If necessary, ask your assist-
ant to pull up the opposite side of the purse string as you do so. If
you happen to penetrate all layers of the gut, reinforce the purse
string with some more inverting sutures.

ENTEROTOMY

An enterotomy is an opening in the gut. You may have to make
one to make an ostomy (9.5), to inspect the gut to see where
bleeding is coming from (11.3), or to remove Ascaris worms (10.6)
or a foreign body (10.14).

Make an opening in the antemesenteric border of the gut and
close it transversely in two layers as if you were anastomosing
gut. In this way you will not narrow its lumen.



IS HIS GUT VIABLE?

ALIVE
return to abdomen

Purply pmk '

RESUSCITATE
(leave under awarm pack
and then inged)

DEAD
resec
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Fig. 9-7 ISTHE GUT VIABLE?A, it is viableif: (1) its surface
is gistening, (2) its colour is pinkish,or only slightly blue, (3) it

feelsresilientlike normal gut, (4) it contracts sluggishy (like a
worm) whenyou pindh it, and (5) you can seepulsationsin the
vessels whie run over the junction biwveen it and its mesearly.

B, it is deadand na viable if: (1) it tendsto dry out and its
surfaceis nolonger diistening,(2) it is greyishpurple, or a dark
purplish red(or evenblack), (3) it feelslike blotting paper (4) it

doesna contract whenyou pinch it, (5) the blood vesselover it

are nd pulsating or ae filled with blad clat.

C, if you are in doubt, remae the causeof the strangulation,
apply a warm, moig¢ pad to it, and wait 10 minues. If it is
viable, its colour will bange from duskyd its nomal pink

END-TO-END ANASTOMOSIS BY THE @LOSED®
METHOD

INDICATIONS. Anastomosing small gut, and large gut when there
is not too much difference between the sizes of the lumen.

METHOD. This is the method in Figure 9-9. As shown it uses four
crushing clamps and two non-crushing ones. You can readily
leave out crushing clamps &€and @C€in B in this figure, and you
can use no clamps at all.

Decide the length of gut you want to resect (A). Apply 4 crushing
clamps in pairs close together at each end of the gut to be re-
sected, and non-crushing ones on the gut to be anastomosed
about 2 cm from the crushing ones (B).

If the mesentery is too thick for you to see the vessels clearly
through it (as in the sigmoid colon, and the small gut mesentery in
moderately fat patients, especially distally), divide the peritoneal
layer nearest to you to outline the vessels (C).

Dissect the vessels one by one, pass a suture under each and tie
it. Use 2/0 silk or chromic catgut on a mounted atraumatic needle
(as shown in D), or an aneurysm needle, or a haemostat.

Divide the gut between each pair of crushing clamps (E).

(Note. From step F until step N each end of the gut is also held by
a non-crushing clamp where this is convenient, although these
are not always shown.)

Bring the crushing clamps together (F) and evert them (G).

Insert continuous Lembert sutures through the seromuscular coat
of the posterior layer of the gut (the one which is furthest from
you) starting at the antemesenteric border (H). Leave the ends
long to act as stay sutures (1).

Cut the crushing clamps off by dividing the gut flush with them (l).

Start the all coats continuous inner layer at the antemesenteric
border as a single all coats inverting Connell stitch (J). This is also
shown in B, in Fig. 9-6. Use 2/0 chromic catgut. Continue as a
simple over and over suture until you reach the mesenteric end
(K).

Insert the second all coats inverting Connell stitch on the mesen-
teric border (L) (also C, Fig. 9-6). Complete the anterior layer as
simple over and over sutures (M) (or if you prefer as a continuous
Connell suture A, Fig. 9-6). Insert the third Connell inverting stitch
as you reach the antemesenteric end again (N) (also D, Fig. 9-6).
Tie the two ends of the inner continuous suture together and cut
them, leaving 5 mm ends. Now remove the non-crushing clamps.

Insert a continuous layer of Lembert sutures into the anterior
seromuscular layer, starting at the mesenteric border and ending
at the antemesenteric one. Tie each end to the free ends of the
sutures that you have already inserted into the posterior layer and
so complete the circle (O, and P). Test the patency of the lumen
with your fingers (Q). Push some of the gut contents past the ana-
stomosis to test for leaks. Close the defect in the mesentery with
continuous 2/0 catgut or monofilament B taking great care not to
occlude the vessels.

END-TO-END ANASTOMOSIS BY THE OPEN METHOD

INDICATIONS. (1) Anastomosing small gut to large gut. Or small
gut to small gut when there is much difference between the sizes
of the gut. (2) The absence of clamps. (3) Children.

METHOD. You can do this in two ways:

(1) You can follow Steps A to E and then J to R in Fig. 9-9, using
stay sutures and tapes instead of clamps.

Or, (2) you can use the one-layer mattress suture method in Fig.
9-10. Pack off the peritoneal cavity. Prevent the gut contents from
flooding into it by applying umbilical tapes around the gut. Cut the
mesentery off square without undermining its cut ends. Apply stay
sutures to open the ends of the gut.

To make the posterior layer, use interrupted vertical through-and-
through mattress sutures of 4/0 chromic catgut as in A, Fig. 9-10,
and D, and E, Fig. 9-7.

To makethe arterior layer, work from both sides towards the ante-
mesenteric edge, and insert 4/0 chromic catgut sutures through
all layers except the mucosa. Make a cut in the antemesenteric
border of the smaller loop of gut. Don®trim the corners of the slit.
Use continuous sutures which pick up the mucosa in a second
bite for the anterior layer (B, Fig. 9-10). If the suture line is snug
and inverted, stop at this stage. If not, complete the anastomosis
with a final layer of Lembert 4/0 monofilament seromuscular
sutures. You should be able to get most of the way round the gut,
but you will not be able to suture its mesenteric border. This
converts a one-layer method into a partial two-layer method.

Fig. 9-8: END-TO-END ANASTOMOSISBY THE @LOSED®
METHOD. Thismethod uses4 crushingclanps. Clamps&&nd
@@n Sep B ae opional, and it can be done kibut any clarps
using stay sutuees or tapesinstead. The first pair of crushing
clampsare remaved with the loop of gutin Sep E. Thesecond
pair are cut off in Sep |. Non-crushingclanmps are appliedin
SepB andremainonuntil Sep N, althoughthey are nat shovn
after Sep E. The critical parts of this anagomosisare the
inverting Connell sutwes in $eps J, L, and N
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When one piece of gut is mud larger than the other, an
altemative to the openmethod of end-b-endanasomosisis to
join themend-b-side.You cando this whenyou join theileum
to the colon after a hemicoleabmy, or when one loop of small
gut is mudh bigger thanthe other. Closeoff one endand malke
the anasomosisas closeto this endas you can, so that thereis
no @ul de sac@hich might be colonizedby bactera. You can
also join gut of difering diameers ly joining it side-b-side.

END-TO-SIDE ANASTOMOSIS
INDICATIONS. Anastomosing small gut to large gut.

METHOD. Mobilize the patient® large gut for 5 or 10 cm, or more
if it is very large. Apply a crushing clamp to the end, and cut it off
flush. Push away the contents of the distal gut, and apply a non-
crushing clamp to it (A, in Fig. 9-11).

Using a straight or curved needle, close the end of the gut with
continuous atraumatic sutures working from side-to-side from one
end to the other (B, and C). When you have got to the other end,
pull the suture tight and remove the crushing clamps. Cut away
the crushed tissue. Work back to the end where you started, this
time making over and over sutures (D, and E). Tie the ends of the
suture and cut them off 5 mm from the knot (F).

Cover the closed end of the gut with a layer of inverting Lembert
sutures through the seromuscular coat using 2/0 silk or chromic
catgut (G).

Push the contents of his large gut further down and move the
non-crushing clamp 6 cm from the end (H). His small gut should
have a non-crushing clamp applied 5 cm from its end. Bring it
close to his large gut, and insert stay sutures through the sero-
muscular layers only (l). Complete the layer of interrupted sero-
muscular sutures (J).

Open his large gut, if possible along a taenia, so as to make a
stoma equal in size to his small gut (K).

Start the inner all coats layer with a Connell inverting stitch (L).
Continue this as an over-and-over suture to the other end, and
use another Connell inverting stitch for that end (M). Return using
an over-and-over suture for the anterior layer (N). When you reach
the end close it with a third Connell inverting stitch (O). Tie the
two ends of the continuous all coats suture together and leave the
ends 5 mm long.

Insert a layer of interrupted inverting seromuscular Lembert
sutures (P, and Q). Test the patency of the lumen B it should
admit two fingers (R). Repair the defect in the mesentery with 2/0
catgut.

SIDE-TO-SIDE ANASTOMOSIS

INDICATIONS. Anastomosis when the gut is of very different
diameter and end to end or end to side anastomosis is difficult, as
may happen if it is obstructed: (1) In the newborn when the distal
gut is small, because it has never contained anything but meco-
nium. (2) In older patients when end-to-end anastomosis is diffi-
cult because of differences in diameter. (3) When gut is difficult to
mobilize because of adhesions, as sometimes when anastomos-
ing the ileum to the colon.

METHOD. If gut has to be resected, first close the ends of both
loops of the gut to be anastomosed, as for the larger end of an
end-to-side anastomosis described above (A, to G, Fig. 9- 11). If
there is no gut to be resected, leave the ends in continuity.

Expel as much of the contents of both loops as you can, and
apply non-crushing clamps about 6 cm from the ends of each.
Insert a layer of interrupted Lembert sutures through the
seromuscular coats of both of them, starting with stay sutures at
each end about 1 cm from the line of your proposed incision (A, in
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Fig. 9-12).

Incise both pieces of gut for about 3 cm, in the line of a taenia in
the case of the colon (B). Starting with a Connell inverting stitch
(C), use 2/0 catgut to join the posterior cut edges of the gut with
an all coats continuous over-and-over suture (D). When you reach
the other end make another Connell inverting stitch. Then
continue the over-and-over continuous suture along the anterior
layer of the anastomosis. Finally, complete it with another Connell
inverting stitch (E) and tie the ends of the catgut together, leaving
5 mm cut ends.

Insert an anterior layer of 2/0 silk or catgut Lembert seromus-cular
sutures (F). Test the lumen of the stoma with your fingers (G) and
move the gut contents over the anastomosis to check for leaks.

END-TO-END ANASTOMOSIS
By the open method

Fig. 9-9: THE END-TO-END ANASTOMOSISOF UNEQUAL

LOOPSOF GUT BY THE OPENMETHOD. Usethis method if

the endsof of the gut are of very uneqial size,or if you don©
hawe clamps A, theinterrupted mattresssutuiesof the pogerior

layer. B, the continuoussuturesof the anterior layer, which take
an extra bite of the mucosa.C, the gut occludedwith an umbi-
lical tape, the mesergry united and the endsof the gut held
openwith stay sutues. D, the first mattresssutues. E, more
mattresssutues.F, a nick beingmadein the smallerloop of gut.
G, insett somewidely placed sutues to malke sure that the
circumerencesof the two endsof the gut are exactly approxi-

maied. H, the final layer of Lembet sutuses. (After Turnbul RB.

Froma publcation by Messrs Ethicon, pemisson requeged.)



END-TO-SIDE ANASTOMOSIS

clogng the the crushing
large end clamp has
been renmoved

inserting
conpleting the Lembert move the
first layer (o~ Situres non-crushing
E H clamp back

!

the pogerior
Lenbert layer

now cut flush
with the clamp

the first Connell
suture

Lembert sutures
P for the
anterior layer

the third
O Comell sutlire

Q complete testing patency

Fig. 9-10: END-TO-SIDEANASTOMOSIS A, to H, closingthe blind end of the gut. E, to G, inverting the previouslayer of
sutues. H, moving the non-cruushing clamp bad. |, to K, the poderior Lembet layer of the anagomosis.L, and M, the
pogerior all- coats laser. N, and O, he anerior all-coats layer. P, and Q, he anerior Lembet layer. R, £ging paency
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Thegutis atubefrom the mout to the anuswhich canbecome
obgructedin various places.One way of overcoming sud an
obgructionis to make an openingor stomaor ©gomy@bove or

below it, fromthelumenof the gut outto theabdominalwall. In

the upperpatt of the gut the pumposeof an ogomy (a gagro-

stomy, or ajejunogomny) is usualy to let foodandfluid in; in the
lower patt it is to let the contentsof the gut out (anileogomy, a
caeco®ny or a colowmy).

SIDE-TO-SIDE
ANASTOMOSIS A

Lenbert sutures j
for the pogerior layer )////

the third inverting
Comell suture

testing

Lenbert sutures the stoma

for the
anterior layer

Fig. 9-11: A SIDETO-SIDEANASTOMOSISis usefulfor doing
a bypasswithout resectinggut. A, if, asin this figure, gut has
beenresectd, closethe endsof the two piecesof gut asin the
previousfigure. If, asis usually the case,and you are merly
doing a bypassopeiation, no gut has beenreseced, leave the
endsin continuity Hold themwith stay sutues and join them
with the Lembet sutuesthat will form the poderior layer of the
anagomosis.B, openbah piecesof gut. C, start the pogerior

all-coatslayer with a Connell stitch. D, the poderior all coats
layer hasreathedthe other end,so now insett anaher Connell
sitch. E, the third andfinal Connelltitch. F, insert the anterior

Lembet layer. G, €4 the soma br paency

An ogtomy is seldomnecessarin the small gut, becausét con-
tainsso few bactera that you canusualy resectthe obgruction,
and anasomoseits cut endsquite sakly. Ogomiesof the small
gut causelarge lossesof water and electolytes, so try to avoid
themif you can.But you cannad so easil anaso-mosethe large
gut, which is na only full of dangerousbacteia, but alsohasa
mudh poorer blood suppy, so that anasomosesmore easiy

breakdown andleak. The standad way to operatesakly onthe
large gut is to wash it out and then to @&erilize©it with a
preoperatie courseof antibidics, neither of which are possible
in anemepency So,in anemegency you have to bring the cut
endsof the large gut out to the suffaceasa cologomy, andclose
themlater Thereare two main ways of doing this: (1) You can
bring a loop of gut to the suface and make an ogony at its
ap&, withoutresectingary gut. Or, you canbring mog of the
loop out of theabdominalall, closeit andthenresecttheloop.
This is called exteriorization. If you are nat skilled, it is useful
way of resectinggangenousor injured gut, and making an
ogomy without soiling he abdominal aaty.

Typesof ogomy There are several typesof ogony for the large
gut, andthree standad placesin which to make them.First the
types. A loop cologony is the mog useful of these.ln mary
cultures a patient auld raher die han hae ary of them. So gu
may have to dosomefirm persuasionFortunatey, ogomiesare
usualy only needed teporaily. You can mak ary of these:

(1) A loop cologomy brings a loop of gut out of the abdomen
over a shot lengh of rubbertube, or a glassrod. This is the
easies ogomy to make and close extrapeitonealy, and is
suitable br mog pumoses.

(2) A double-barelled cologomy, is a loop cologomy modified
by dtitching the lag few centiméresof its limbs together inside
the abdomenso that they resemblea double-barelled shagun.
The spur (wall) betweenthe two loopsis later crushedto make
the cologormy easierto closewith the specialcrushingclanmp in
G, Fig. 9-19. If you are na going to close a cologony by
crushing he spurthere is no point in double-beglling it.

The advantage of bath aloop anda double-barelled cologomy
is that you can closeitem atrapeitonealy.

(3) A ®pecaclescologomyChaslimbs that are separatecy a
small bridge of skin, asin Fig. 9-17. It is useful: (a) if a patient
needsa cologomy for along time, and(b) during the repairof a
recbvaginal or vesicaovaginal fistula, whenwork on the rectum
andbladderhasto be completedbefre the fistula canbe closed.
Becauseheloopsof a specaclescolodomy are separatedt has
to be closed intrapionealy with a full anawmosis.

(4) An end(teminal) cologomy forms the @nd@f the gut after
excision of he rectum, or in Hamann®operation (see bel).
(5) A mucusfistula (cologony). A cologonmy nomally hastwo
openingsThe proximal onedischalgesfaecesandthedistal one
only mucus.This is the term which is somédimes given to the
distal opening.

If you are making a cologomy low in the sigmoid colon, the
distal loop may na be long enoughto read the surface as a
mucuscologomy, so you have to closeit anddrop it bad into
theabdomerb thisis Hartmann€operation(G, in Fig. 9-14).If
necessas, you can drop a blind loop bad into the abdomen
arywhete; it will fill with mucus and disage through he anus.
Somekinds of ogony @efunction@he colon better than cthers.
This meansthat they are beter at preventing faecesfrom
enteing the digtal limb. This may be useful, for exanple, in
protectinga woundin the rectumwhich you have just sutued.
There are several degeesof defunctioning.It is mog effective
whenthe two endsof the gut are brought out through separate
stab wounds, with the distal one above the proximal one. A
©pechclescologomy@9-17)is the next beg. Neitheraloop, nor
a double barelled cologomy, defunction compleéely, and a
caeco®ny is even lesseffective. Fortunatey, a high degee of
defunctioning is seldom iportant.

The sitesfor ogomies are shawvn in Fig. 9-14. Ther are three
commonplacesto make them: (1) In the caecumin the right
iliac fossa(a caecotonmy). (2) In theright sideof the transwerse
colonin the right epigadrium. (3) In the sigmoid colonin the
left iliac fossa.

A caecosomycanbe madeby placinga tubein the caecumand
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IF YOU CANNOT
ANASTOMOSE GUT

gangrenous
N

paramedian
incision

separate
stab wound

separate stab incison

paramedian incison

much fluid \¢
and \
electrolyte
loss

E

replace his
fluid and
electrolyte
los

much fluid and
electrolyte loss

Fig. 9-12: IF YOU CANNOT ANASTOMOSEGUT, for exarrple
in a typhoid perforation, bring the gangenoussegmen{A) out
through asepaate incision (B), cut it off so as to malke an
ileogomy(C), andsutuee all coatsof the patient®gut to the skin
of his abdominal wall with interrupted sutues. Refer him
quickly, becausethere will be mud fluid and electolyte loss,
which you musreplace. D, he mahawe seeral somas. Fnurse
him like this. E, and Fatter the late lan Hulme Moir

letting the liquid faeceddrain. This is easierthandoing a trans-
versecologony, but (1) Therisks of soiling the pelitoneumare
greater (2) A caecowmy often doesna work well, and needs
much washingout, so it is difficult to manag pogoperatiely.
(3) It diverts little of the faecalstream.But, provided the tubeis
not too small, it may do this adegatel. (4) It can only be
temporaly. A caecotonmy is usefulif a patientis desperatgl ill,
and you can, if necessar, do one under local anaethesia
without exploring his abdomen.You will find a caecotony
useful if he has: (a) a caecalinjury, or (b) a more digal
obdruction, but isao ill for a colotony.

A transerse cologomy can be made as a loop, or double
barelled, or as a specaclescologomy. Always male it in the
right side of the transersecolon. This shouldna be difficult
unlessthe colon is very disgended,or the mesocolonis shot.
Usea trans\ersecolodomy asa preliminary to resectionof the
large gut for a left sidedobdruction for cacinoma(32.27), for
anal atesia (28.6), andf an injuy (6614).

A sigmoidcologomyis an altemative to a transwersecologony
for obdruction in the rectumor sigmoid colon, sud as a sig-
moid volvulus. Here again you can make a loop, or double-
barel it.
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Closing ogtomies can be more difficult than making them. A
caecomy will close by itself, but a transerseor a sigmoid
cologony will have to be carefully closed,unlessthe patientis
to have his cologomy pemaneny. If you canna refer him to
have it closed,you will have to closeit yourself.If possibletry
to dothis extrapeitonealy, so that you avoid the risk of conta-
minatinghis pelitonealcavity. You canusualy freethe endsof a
loop cologomy (9-15), or a double-barelled cologomy (9-19),
and sav them together without enteing his peritoneal cavity.
The endsof the loop may be partly united already so that you
have only to complée thered of the anasomosis.If you canna
closea cologomy extrapeitonealy, youwill have to lift out the
two loops of gut and close it intrajt@nealy as in kg. 9-18.
There is anaher way of closing a double-barelled cologomy
extrapeitonealy, which is to slowly crushthe spurbeweenthe
two loops of he barel with a special clam as in k. 9-19. This
males the barels join one andher, and makes the cologomy
easierto close.Somesuigeonslik e this method and othersdon©
It hasthe disadantage of needinga specialclanp, although you
can use a large haemotat, as descibed later. Closing Hant-
mann®operation is mutmote difficult; if you hare b do it, it is
decibed in Section@.10a.

Bypasses.The ogomies above all open a patient®©gut to the
outside.You canalsorelieve his obgruction by connectingone
patt of his gut to andherwith a bypass.lt is often anabmcally
difficult andit canbe sumically dangrousto bypassonepatt of
his large gut to andher, but you can bypasshis small gut to his
small gut, or his small gut to his large gut. You can: (1) Bypass
one part of his small gut to andher, whenit is obdructedand
bound davn by sepic (10.7) or tubeculous (29-8) adhesions,
which are difficult to free. Thisis anentep-enteogomy, usualy
an ileo-ileogomy. (2) You can bypasshis small gut into to his
large gut, by anasomosinghis terminal ileum to his trans\erse
colon, andclosingthe free end of his ileum, or leaving it open.
This leaves the end of his ileum and his ascendingcolon as a
blind loop. It is useful in amoebiasis(31.11) and carcinoma
(32.27). Anagomosinghis ileum to his trans\ersecolonis more
difficult thandoing a caecotmy to relieve his obgruction, but
is easierttan emoving his iight colon (ight hemicoleatny, 66-
20). (3) You can bypasshis ileum into his descending-olon or
rectum. This is mgor sumgery: it will give him diarhoeaand
mog suigeonsprefer a cologomy (32.27). (4) You can bypass
his ssomad into his small gut when his pylorus is obgructed
(11.3).

% &

There are someimportant generalprinciples: (1) Always try to
bring an ogony outthrougha separatesmallerincision,and nat
through a lapatommy incision, unlessyou have to, becausehe
wound is mud more likely to becomeinfected, and pethaps
burd. (2) With all cologomies do Lord® procedue (maximal
anal dilatation 22.5) before you sendthe patient bad to the
ward. This will termporaily parayse his extemal sphincter and
allow his digal colon b drain moe easy.

Sigmoid volvulus is the commones causeof obgruction of the
large gut in much of the developing world, so it is descibed
elsavhere (10.10), and with it the detailed method for doing a
sigmoid colotomy. Here ae ddails of he dher mehods.

CLAMP, enerogony, crushing, Lloyd Davies pamllel acton to take
apat, one only. This is for crushing the spur of a doubk-barelled
cologormy.

In most patients you will need to follow the general methods for
intestinal obstruction in Section 10.3.



OSTOMIES

exteriorization

loop cologomy

loop C

cologomy

double
barrel D transverse colosomy

cologony

H

ends out of
the same
wound

ends out of
different wounds F

caecogomy

sigmoid

Hartmann@ pl’OCEdUI’e
cologonmy

closed distal end

anus large catheter

Fig. 9-13: OSTOMIES. A, exteriorization; the gut outsidethe abdominalwall is later resectd to producea cologomy B, and C,
stagesin aloop cologomy D, a double-barelled cologomy E, the endsof a colodomycomeout of the samewound.F, they come
out of differentwounds.G, Hartmann®procedue, in which the distal endof the sigmoidcolonis droppedbad into the abdomen.
H, anogomyin thetrans\ersecolon. |, a caecofomy J, a caecosony with alarge catheter insetted. K, an ogomyin the sigmoid
colon.L, if thesmallgutis gangenous,you canexciseit andanasomosets ends,you cannd do this sakly in an emegencywith
the lamge gut, becauseoy do no hawe time o6 prepae it first.

to do a right hemicolectomy. (3) Obstruction anywhere in the

CAECOSTOMY UNDER LOCAL ANAESTHESIA colon, if the patient is too ill for a colostomy. (3) A minimally skilled
operator faced with any large gut obstruction.

INDICATIONS. (1) Penetrating injuries of the caecum. (2) An ob-

struction proximal to the mid transverse colon, if you feel unable X-RAYS. Before you start, make sure exactly where the patient®
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caecum is. Look for its gas shadow on the X-ray. It can be supri-
singly high. Percuss his abdomen to make sure.

EQUIPMENT. A large (30 Ch) Malecot or, less satisfactorily, a
large de Pezzer catheter with the top of its bell cut off.

ANAESTHESIA. General or local anaesthesia (A 6.7).

METHOD. Study Figure 66-18. Then, with the greatest possible
care, make a small gridiron incision at McBurney® point (12-1)
well laterally over his dilated caecum B you can easily nick or
burst it. Put packs round the wound inside his abdomen to
minimize the consequences of spillage. Have suction instantly
available.

Partly deflate his caecum by needle aspiration (10-9), or by
decompression (after placing a purse string suture round it), so as
to take the tension off it. As soon as you have done this, its walls
will become thicker and more vascular.

If his caecum is mobile enough to deliver out of his abdomen,
gently bring it out, assisted by Dennis Browne forceps if neces-
sary. In practice this is seldom possible. If you succeed, drain it,
and then apply the anchoring sutures described below.

If it is not mobile enough, insert several 3/0 atraumatic chromic
catgut sutures from the cut edges of his peritoneum to a 6 cm ring
on his caecum. Pick up its seromuscular layer only. Don® pene-
trate its mucosa. Leave the sutures long, hold them in haemostats
and don®tie them yet. Make another 4 cm purse string circle in-
side this.

With suction immediately handy and the surrounding area care-
fully packed off, make a small nick in the centre of the purse-
string. Flatten the end of the catheter in a haemostat. Using a
screwing movement, quickly push the haemostat and catheter
through the nick in the centre of the purse string. Open the jaws of
the haemostat to release the catheter, remove the haemostat, and
quickly tighten the purse string to secure the catheter in place.
CAUTION! Make sure the catheter can drain off to the side, so
that it does not flood his abdomen.

Close the muscle layers of his abdominal wall with interrupted cat-
gut, monofilament, or steel wire, but leave his skin unsutured. His
wound is sure to become infected, and this will minimize it. Suture
the catheter to his skin to prevent it being pulled out. Clamp it and
block it with a spigot, until he returns to the ward. Then connect it
to a bag or bottle. Flush it out with one or two litres of saline,
which need not be sterile, at least twice a day.

DIFFICULTIES WITH A CAECOSTOMY

If his CAECWM BURSTS with a puff of gas as you open it, suck
vigorously. This will not be a major disaster if you have previously
sutured the cut edges of his peritoneum to his caecum, and so
isolated his peritoneal cavity. Deliver his burst caecum, and ex-
tend the incision if necessary. Apply a soft clamp and repair the
perforation, invaginating it as you do so. Then do a standard
caecostomy away from the site of the perforation. Alternatively,
exteriorize his caecum. If necessary, you can sew the caecostomy
tube into the tear in his burst caecum, provided it is not necrotic or
gangrenous.

If, when you open his peritoneun, you find that his CAECW IS
GANGRENOLB but has nat yet perforated, exteriorize it. Make a bigger
wound and deliver his caecum through it. Resect it. You now have
two choices; (1) You can do an end-to-side anastomosis of his
ileum to his terminal colon (9-11). Or, (2) you can close his colon,
exteriorize the gangrenous area, do an ileostomy and then close
this 3 weeks later. Mean-while, he will lose much fluid and many
electrolytes.

If you DON@ HAVEA SUITABLE CATHETER, you can stitch the wall of
his caecum to his parietal peritoneum before you open his cae-
cum. Then apply a colostomy bag over the opening. The difficulty
with this is that it tends to close spontaneously.

TRANSVERSE COLOSTOMY

INDICATIONS. (1) Obstruction distal to the middle of a patient®
transverse colon. (2) A penetrating injury of his transverse colon.
(3) Gangrene of part of his transverse colon due to strangulation

A LOOP
COLOSTOMY A

B

C
D
F
E
H
G

Fig. 9-15: A LOOP COLOSTOMY IN THE TRAN¥ERSEOR
SIGMOID COLON. A, male theseincisionsfor a transwerseor
a sigmoidcologomy B, incisethe rectusmusclefor a trans\erse
cologomy C, incise the greater omentumand bring a loop of
trans\ersecolonthroughit. D, incisethe mesergry. E, bring the
trans\ersecolon throughthe greaer omentumpF, pusha piece
of tubeor a dassrod throughthe hole, and sutuie the colonto
the pertoneum.G, close the wound. H, open the colon and
sutue it to the edges of the skin wound. |, the conpleted colo-
stomy J, after healing of the wound. (After Goligher JC, @he
Sumgery of the Anus Recum and Colon©Figs 347 to 361. Bailli re
Tindall, with kind pemisson.)

or interference with its blood supply. (4) A rectovaginal fistula prior
to repair. (5) Protecting an anastomosis for sigmoid volvulus after
resection.

A transverse colostomy is not difficult, and is better than a caeco-
stomy. There are 3 types: (1) A plain loop. (2) A double-barrel
colostomy. (3) A ®©pectacles colostomy@as in Fig. 9-17.

METHOD. Make a right (or left) paramedian incision centered on
his umbilicus. Open his peritoneum with the greatest care, as for
any gut obstruction (9-2).

Try to find his transverse colon without allowing loops of his small
gut to protrude from his wound. They will probably bulge into the
wound, covered by omentum.
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Lift his omentum upwards and forwards, so that you can see his
transverse colon. Is it very distended? If it is not distended, his
large gut is probably not obstructed and you will have to look for
some other pathology. If it is very distended, you may need to de-
flate it first (10-9). Is it mobile enough to lift forward to skin level?
If he is very obese, this may be difficult.

Make a 4 cm separate transverse skin incision above and to the
right of the laparotomy incision, as in A Fig. 9-15. Divide his ante-
rior rectus sheath in the same line as his skin. Cut his rectus
muscle transversely. Your index and middle finger should be able
to lie comfortably in the wound, but should not allow another
finger to enter it.

CAUTION! (1) Make the incision well to the right. (2) It must be
high enough to avoid his umbilicus, and not so high that his
transverse colon cannot reach it. (3) Make it just large enough to
take the loop comfortably. (4) Make sure you have got his trans-
verse colon and not his stomach or his sigmoid colon! The trans-
verse colon has taenae (unlike the stomach), and is attached by a
short omentum to the greater curvature of the stomach.

Choose an area of his transverse colon to the right of the midline.
Trim off the omentum attached to 7 to 10 cm of its anterior surface
so as to make a gap in it (C, Fig. 9-15, B, Fig. 9-19). Try to avoid
tying any small vessels that may be present. Deliver a loop of his
transverse colon through this gap.

Make a small window in his transverse mesocolon next to the
mesenteric border of his colon (D, Fig. 9-15, C in Fig. 9-19). Do
this by pushing a large blunt haemostat through it close to the wall
of his gut, while you open and close its jaws. Avoid injuring the
branches of his middle colic artery as you do so.

Pass a rubber catheter through the window you have made, and
grasp both its ends with a haemostat (D, Fig. 9-19). Test the colon
for mobility again. If it is very tense and distended, decompress it.
If you wart to doude-barel it, insert a few interrupted catgut sutures
between its loops, biting only its seromuscular coat as in D, Fig.
9-19.

CAUTION ! You must be able to deliver the loop of colon you have
isolated through the transverse incision comfortably.

Push a second haemostat through the smaller transverse incision
that is to be the site of the colostomy, and grasp the catheter you
have placed round his colon. Release the first haemostat, and by
pulling with one hand and pushing with the other, withdraw the
loop of colon, so that it comes out through the colostomy incision
and rests on his abdominal wall.

If the wound is loose enough to let you insert a finger alongside
the loop of colon, there will be no risk of the lumen occluding, and
the colostomy should function satisfactorily. If his colon is not
loose enough, extend the incision.

Close his abdomen so as to withstand a high intra-abdominal
tension, as in Section 9.8.

Pass a short piece of thick rubber tube, or a short glass rod
attached to a piece of rubber tube, through the window occupied
by the catheter (F, Fig. 9-15), and keep it there with two stitches
anchored to his skin. Pass a few interrupted sutures between the
fascia of his abdominal wall and the seromuscular layer of his gut,
and between his skin and the free margin of his gut.

CAUTION! Before you place these sutures, make sure his colon is
not twisted, and that it runs transversely, as a transverse colon
should.

Open his colostomy immedately. If you delay, his obstruction is not
relieved. Apply a substantial dressing to the laparotomy wound.
Make a 3 cm incision (as in E, Fig. 9-19) through both coats of his
colon across its axis (in line with the rubber tube), or better,
longitudinally along a taenia (G, and H, Fig. 9-15). It will open to
form two stomata (I, Fig. 9-15). You will have to close the opening
transversely to avoid obstruction: opening it longitudinally ensures
a wider lumen. Suture his skin to his mucosa, as in H and |, Fig.
9-15. Push a finger down the afferent loop to make sure that it is
patent B a gush of gas and faeces is an encouraging sign. If
possible, apply a commercial colostomy bag. If not, improvise one
as in Fig. 9-16.

SIGMOID COLOSTOMY
INDICATIONS. (1) Wounds of the rectum. (2) Chronic obstruc-tive

A COLOSTOMY
BAG A
cut
plastic bag
B

bag over car

the edge inner

of the tin ) tube

string
C
D E F

Fig. 9-15: IF YOU DON® HAVE A GOLOSTOMY BAG, you can
male onefrom an ordinary plagic bag, atin, a pieceof rubber

sud as that from the inner tube of a car tyre, and apiece of

string. Thetin shouldbe a smallone and shouldfit combrtably

over the patient®cologony. A small @arnation milk@in works

well, providedit has no shamp edges. Make holesfor the string

in the side of thetin, and male sure it hasno shamp edges. You

can also use a pessay ring to hold the bag. If you are using
disposablebagsbe sure to give the patientenough.A washable
non-disposablébag may be more practical. He needsat lead

two. Make sure that he or his relatives knov how to wash and
use them. D, E, and F, an ogomy appliance made from a
coconutand apladic bag. (A, B, andC, kindly contibuted by John
Tarpley.)

rectal lesions including carcinoma. (3) Following resection for
sigmoid volvulus.

CONTRAINDICATIONS. Situations in which a sigmoid colo-stomy
wound would interfere with subsequent operations, for example
the repair of a rectovaginal fistula.

METHOD. This is described under volvulus of the sigmoid colon
as part of Hartmann® operation in Section 10.10 and Fig. 10-16. It
also closely resembles a transverse colostomy. You can @ouble-
barrel©@and @©pectacleCit as with a transverse colostomy, as de-
scribed above, or leave a blind distal end.

Draw a line from the patient® umbilicus to his left iliac spine (A, in
Fig. 9-19). Site the mid point of the incision at the junction of the
medial two-thirds and the lateral one third. This is the same as
McBurney® point but is in the left iliac fossa. Site the incision
carefully. Choose a site for the stoma in the upper part of the
mobile loop of the sigmoid colon, to prevent the colostomy pro-
lapsing later.

END (TERMINAL) COLOSTOMY

INDICATIONS. (1) As part of Hartmann® procedure when this is
done for sigmoid volvulus or for any other reason. (2) Severe
damage to the pelvirectal colon complicating surgery for PID
(6.6). (3) A permanent colostomy, as after resection of a low
carcinoma of the rectum.
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The disadvantage with the method which follows is that it leaves a
lateral space through which gut can herniate internally. The alter-
native, which is to lead the sigmoid colon through an extraperi-
toneal tunnel round the left paracolic gutter, is too difficult to be
described here.

METHOD. Make an appropriate incision in the patient® abdo-
minal wall, as in A, Fig. 9-15. Insert a crushing clamp through it
and draw out the end of his gut. Before you close his abdomen,
put in a few catgut sutures between the seromuscular coat of his
gut, and the peritoneum of his abdominal wall. Place them so that
there will be 1.5 cm of healthy gut protruding beyond the skin,
then close his abdomen.

To open the colostomy, cut off the crushing clamp with a sharp
scalpel. Control bleeding. Suture mucosa to skin all round with
interrupted 2/0 or 3/0 monofilament.

Ideally, use the method in F, and G, Fig. 9-17. Use stitches which
take a bite of: (1) his anterior rectus sheath without going through
his skin, (2) the seromuscular coat of his gut about 8 mm proximal
to its tip, (3) the mucosa and seromuscular coat of the tip of his
gut. When you eventually tighten these sutures, you will find his
colostomy will evert itself beautifully.

BYPASSES

AN ILEO-TRANSVERSE COLOSTOMY takes the end of his ileum
about 15 cm from his ileocaecal valve, and anastomoses it to his
transverse colon, leaving the stump of his ileum, his caecum and
his ascending colon in place. Use it to provide temporary relief for
obstruction of his caecum or ascending colon, by ileocaecal tuber-
culosis (29.5) or carcinoma.

Make an end-to-side anastomosis, as in Section 9.4, Fig. 9-11.
Use the second part of the method of end-to-side anastomosis in
Fig. 66-20. Close the stump of his ileum with an all-coats layer,
and then invert this with Lembert sutures (one contributor leaes
the stump open, it will not leak into the peritoneal cavity). Leave
his right colon and the stump of his ileum in place to be joined up
later.

AN ENTERO-ENTEROSTOMY. Make a side-to-side anastomosis
as in Fig 9-12. This figure shows the ends of the gut resected: you
usually need to leave them in continuity. Make it between adjacent
loops of his small gut (for obstruction of his small gut by ad-
hesions or tuberculous peritonitis), or between his small gut and
his large gut (G, Fig. 32-15b) for obstruction of his ascending
colon, usually by ileocaecal tuberculosis or carcinoma.

SPECTACLES COLOSTOMY

INDICATIONS. A moderately defunctioning colostomy, as in pre-
paring a child with an imperforate anus for definitive surgery later.
METHOD. Site the spectacles colostomy in his right hypo-
chondrium, as in A, Fig. 9-17. Make a spectacles-shaped incision
(B), and remove the skin inside each loop. Turn back the flap (C).
Exteriorize and clamp the transverse colon with two crushing
clamps (D), to make the colostomy (E).

CLOSING A COLOSTOMY INTRAPERITONEALLY

If you cannot refer him, do this 4 to 6 weeks later, when his wound
is healthy and he has recovered from his original operation.
CAUTION! (1) He will be hoping for this as soon as possible.
Don®let him persuade you to do it too early. (2) It is not an easy
operation, so refer him if you can.

Wash out his gut proximally, and distally through his rectum. Re-
peat this daily for 2 or 3 days before the operation. Some sur-
geons give him magnesium sulphate to help empty his proximal
gut and to make sure that the next faeces he passes will be soft.
Give him neomycin 500 mg 6-hourly for 2 days, then give him oral
perioperative chloramphenicol and rectal metronidazole (2.9).

To minimize bleeding infiltrate the skin and subcutaneous tis-sues
around his colostomy with a local anaesthetic solution con-taining
adrenalin 1:200,000 (A 5.4). Wait to allow the anaesthetic to act.
Or, use general anaesthesia. The infiltration is valuable in demon-
strating tissue planes.

Insert traction sutures round the colostomy (A, in Fig. 9- 18).
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Make an elliptical incision round it (B). Use a fine knife and sharp
scissors to dissect it free from the surrounding skin and fascia,
and from the muscle of his abdominal wall (C). Keep a finger in
the lumen to tell you when you are getting dangerously close to it.
Raise the ellipse of skin from his abdominal wall (D). Using sharp
dissection, clean the sheath of his rectus muscle until you reach
the edge of the opening through which his gut is passing.

If, at this stage you think you can unite the two loops of his gut
extraperitoneally, do so (see below).

If this is difficult, you will have to enter his peritoneal cavity. Free
the parietal peritoneum round the circumference of the opening.
Divide any adhesions that may be present. Draw his colon out of
the incision, and place packs over the wound. Trim away the
everted edges of his gut (E). Close it transversely with Connell
stitches (G, and H; see also A, Fig. 9-6). Start by placing two
atraumatic sutures through all the coats of the gut where his

MORE METHODS

FOR OSTOTOMIES A

A @pectacles colostomy©

B

Suturing gut to the abdominal wall

G

Fig. 9-16: MORE METHODSFOR OSTOMIES. A, the site of
the incision for a spectaclescologony. B, the spectacles
incision. Remaove the skininside ead loop. C, turning bad the
flap. D, the trans\ersecolon exteriorized and clampedwith two
crushingclamps E, the conpleted cologony. F, andG, a secue
mehod of sutuing a patientecolon b his abdominal ail.

proximal and distal colon meet. Tie the knot in the lumen, and
work from each side.

Check, by pinching with your fingers, that, when you cut off the
skin remnants and closed the colostomy, you left plenty of room
for faeces to go through.

If thereis enoughroom for his faecesto gothrough add a second layer
of interrupted Lembert inverting sutures through the seromuscular
layer (1), and tuck it into his abdomen.

If thereis nat enoughroom, resect the colostomy and do a new end-
to-end anastomosis.

Close his abdominal wall with interrupted sutures. Now do a
Lord® procedure (maximal anal dilatation) before he goes back to
the ward.



CLOSING A

COLOSTOMY
INTRAPERITONEALLY
A
inserting
traction
sutures
D
B
C
cutting an
ellipse
freeng
the
loop
E _
disecing
the skin free everted
F
G
closng the
inverted colostomy
excising the
cuff and
everting the
edges proximal
edge
inverted
inserting seromuscular
H sutures J
closng the
abdominal wall

Fig. 9-17: CLOSING A LOOP COLOSTOMY INTRAPERIDNEALLY. Only do thisif you cannd closeit extrapeitoneall, asin
the next figure, which is sakr. A, insett traction sutues.B, raise an ellipse of skinroundthe cologonmy. C, dissectthe ellipse of
skinfreefromthe rectussheah. D, freethe cologomyloop. E, excisea cuff of skin andewert the gut edges. F, the proximal gut
edege is ewerted, the distal gutedge is till inverted. G, andH, closingthe cologomy with Connellloop-on-mucosatitches.|, in-
setting a secondayer of seomusculari_embet sutues.J, closingthe musclesof the abdominalwall in onelayer. After Mainga
R, @he Managnentof Abdoninal Operations®Figs 396 b 404. HK Lews, with kind pemisson.
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CLOSING A COLOSTOMY EXTRAPERITONEALLY

This mostly applies to a loop colostomy and a double-barrelled
colostomy with a spur that can be crushed. The description that
follows is for the double-barrelled colostomy in Fig. 9-19, but you
can do it with the loop colostomy in Fig. 9- 15.

As soon as the patient no longer needs his colostomy, crush the
spur, as in G, Fig. 9-19. When you are ready, put one finger into
each lumen to check that no tissue has been caught between the
loops. This should not happen if you have double-barrelled it
satisfactorily. If you mistakenly crush his small gut, he will get an
ileo-colic fistula. Put the crushing clamp on the spur and tighten
the clamp a little. Each day, tighten it a bit more, until it falls free.
When the crushing clamp has fallen off, put your finger into the
stoma. The spur should have gone, so that the contents of his gut
can pass easily along his colon. Insert your index finger to check
that there is a nice big opening between the two loops of colo-
stomy. If there is, close the colostomy extraperitoneally.

Under appropriate anaesthesia (which can be local), infiltrate
round his colostomy with adrenalin 1:200,000; wait 5 minutes,
make an elliptical incision close to the edge of the colostomy, and
prolong it along Lange® lines as shown. With a finger in the
colostomy, and with Allis©forceps applied to the skin round the
edge of the colostomy, dissect with a No. 11 scalpel blade, or fine
scissors, in the plane between his gut and his abdominal wall. Try
to avoid entering his peritoneal cavity; but if you do it is unimport-
ant. Lift the cuff clear. Check that the spur is sufficiently deep to
allow the faecal stream to pass over the top of it easily. A colo-
stomy is rather bulky, so you may have to sweep his peritoneum
away from his abdominal wall a little with your finger to make
space for it.

Complete the closure in two layers in the same way as for an
intraperitoneal anastomosis, first with an all-coats layer of conti-
nuous catgut, and then with a layer of interrupted inverting sero-
muscular Lembert sutures. The suture line may leak, so put a
rubber drain down to it.

If you don® have a proper crushing clanp, either don® use this
method, or use a large rubber covered straight haemostat, or
Kocher® forceps. Apply them for 15 minutes the first day, half an
hour on the second day, and an hour on the third day. By 5-7 days
you should be able to leave them on continuously, until they fall
off by themselves 2+4 days later. If the stoma bleeds, stop the
process for a day.

CLOSING HARTMANN®&G OPERATION.
See Section 10.10a.

DIFFICULTIES WITH COLOSTOMIES

If his COLOSTOMY @UN LIKE A RIVER®this is likely to be a good
sign in the early stages, because it means that his obstructed gut
is emptying itself. If it happens later, give him kaolin mixture with 1
to 2 tablets of codein phosphate 3 times a day. If it happens after
you have crushed the spur of a double-barrelled colostomy, you
may have crushed a loop of small gut at the apex of the spur and
made an ileostomy in error. Refer him to an expert immediately.

If his COLOSTOMY DOES NOT WORK at all, this is likely to be serious.
Put a finger into the afferent loop to make sure that it has not be-
come occluded. If this fails to start it, put a glycerine suppository
or an enema solution into the afferent loop. If it is still not working
after 3 days, he may have a proximal obstruction or ileus.

If the GUT FORMING HIS COLOSTOMY NECROSES (rare) you probably
damaged its mesentery by stretching or compressing it into too
small a hole. Take him back to the theatre, enlarge the opening in
his abdominal wall, and make a fresh colostomy by bringing out
more gut.

If his COLOSTOMY WITHDRAVS BACKINTO ITS HOLE, it will conta-
minate his peritoneum and cause faecal peritonitis, which may be
fatal. A glass rod or rubber tube through a loop colostomy should
prevent it doing this. To be even more certain, put 6 interrupted
sutures between the seromuscular coat of his colon and his an-
terior rectus sheath (F, and G, Fig. 9-17). When it has withdrawn,
you may need to operate to put it right.

If A HERNA FORVS round his colostomy, it will probably only be a
little bulge, and is unlikely to grow big. Prevent it by: (1) not mak-
ing the opening for the colostomy too big, (2) stitching the sero-
muscular layer of the gut to the anterior layer of the fascia of his
abdominal wall (F, and G. Fig. 9-17).

If his COLOSTOMY PROLAPSESit will look just like a prolapse of his
rectum. Gut spouts out, but you can usually push it back. This is
quite common and embarrassing. Prevention is difficult, but the
deep sutures mentioned above are some help (F, and G, Fig. 9-
17). Reduce it as necessary

If he dewvelops signs of INTESTINAL OBSTRUQION adhesions may be
forming inside his abdomen at the site where his colostomy
emerges, or from the original disease process. They are no
different from the adhesions developing after any other abdominal
operation. Explore him if he does not improve.

The commonpurposeof anogony is to let a patient€intedinal

contents get out pag an obdruction in his large gut.
Occasionall, you may needto make anogomy in his small gut
to let food and drink get in pag an obdruction in his oeso-
phagus.Alternatively, you can make an ogony in his ssomad

(gagrogtomy, 118), unless his pblem happenotbe here.

If he canna feedhimself by mout, and needsbuilding up, an
altematiwe to total parenterahutrition (which will probaby be
impossiby expensiw) is to put a tubeinto his jejunumandfeed
him throughthat. Feedingjejunogomiesare seldomneededput
they canbe life-saing: for exanple, when a sutureline in an
injured duodenumneedsprotecting. To reducethe dangr of a
leak introduce he tube ind his gut hrough a long oblige tra.

FEEDING JEJUNOSTOMY

INDICATIONS. (1) An oesophageal obstruction which is correct-
able. (2) To protect a suture line in the duodenum following an
injury. (3) To protect a suture line in the stomach which has
leaked. (4) A pancreatic abscess.

METHOD. Make a small laparotomy in the patient® upper abdo-
men under local or general anaesthesia.

Find his upper jejunum by following it downwards from his duo-
denojejunal flexure. Confirm that it is his duodenojejunal junction
by finding his inferior mesenteric vein along its left border and
feeling it emerge from its fixed position behind his peritoneum.
Take a loop about 25 cm from his duodenojejunal junction, and
make an incision on its antemesenteric border through the longi-
tudinal muscle layer for about 8 cm. At the distal end of this make
a hole through into the lumen. Insert a feeeding catheter (18 Ch
for an adult), or a long Ryle® tube, through this hole for about 10
cm. Close his gut around it with continuous catgut, as if you were
doing the Lembert suture of a bowel closure (9-6).

Fig. 9-19 A DOUBLE-BARRELLEDCOLOSTOMY. MAKING

IT AND CLOSING IT EXTRAPERIDNEALLY. A, theincisions.
B, thesite in patient®mesergry throughwhich to passthe loop

of bonel. C, the site in his mesocolorthroughwhich to passthe

rubber tube. D, the loop double-barelled and brought out

throughthe trans\erse cologony incision using a rubber tube.
E, openinghis cologomy (in this casetrans\ersely), and ancho-

ring it in place with a shott rubber tube. F, skin-b-mucosa
sutules hawe beeninsetted all round. G, applying the crushing
clamp when his cologony is ready for closue. H, the two

stomasare now one.After cheking thatloopshawe unitedin the

dephs of the wound, infiltr ate aroundthe cologony andusethe

skinincision shown. |, excisingthe skin. J, the gut sutued and

aboutto be returnedto his abdomenwith a drain. K, a cross-
section ofhe fnished coloomy
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A FEEDING
JEJUNOSTOMY
insert the incision throu
B catheter the mucoha og:'/

close the gut over C

the catheter
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Fig. 9-19: MAKING A FEEDING JEJUNOSTOMY. A, making
the incision. B, insetting the tube. C, closingthe jejunumover
the tubewith continuouscatgut.D, the tubefixedin the gut. E,
leading the tube out through the abdominalwall. The inner
sutue beweenthe jejunumand the parietal peritoneumis na
shawn.

Make a second incision in his abdominal wall above where this
loop of jejunum will comfortably lie. Draw the end of the tube back
through his abdominal wall, as you would with a caecostomy (66-
18). Draw his jejunum and the interior of his abdominal wall
together with a purse string suture, as for a caecostomy. Close his
abdomen and anchor the tube to his abdominal wall with a @axon
stocking@ype of anchoring stitch, or with tape (D, to G, Fig. 65-8).

To renove the tube, snip the ligature anchoring it to the skin, and
pull. The long oblique tunnel through the mucosa and submucosa
will seal rapidly. The purse string anchoring it to his peritoneal wall
will prevent his jejunal contents soiling his peritoneal cavity.

() $ &
#

After a lapaotomy a patient®skin has always to be closed
separatsj, either at the operationor a few days later There are
two aherlayersto be closed:(1) His peritoneumwhich is fused
to his pogerior rectussheah. (2) His antefor rectus sheakh.
Theselayerscaneither be closedseparatsl in a classicalthree-
layer closue (the skin is the third layer). Or they canbe closed
together in a two-layer closue (the skin is the secondayer) by
Everett® or Goligher®methods. Thesetwo- layer methods: (1)
Are much beter at preventinga burg abdomerthanthe classical
three-lgzer mehod. (2) Are beaper(a) becausehey are quicker
andso save in anaethetic and staff time, and (b) becausehey
useno catgut. They usemonoflamentor stainlesssteelandtake
big biteswhich are na too tight, insteadof mary smallerones.
Everett® method leaves knas on the peiitoneal side of the
wound whee they cause no discoroft.

Delayed primary skin sutue will reducethe risk of wound

infection in high-risk casesin the sameway asin woundsof
other kinds (54.1). Antibiotics help, but they are lesseffective
than le&ing the skin vound opendr a Bw days.
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Before you close a patient® abdomen, make quite sure that, if it is
contaminated, you wash it out and instil tetracycline 1 g in 2000 ml
of saline or Ringer® lactate, as in Section 6.2 on peritonitis.
Drains are not useful, except for localized abscesses, bleeding, or
leaks of bile or urine.

SWAB COUNT, etc. Check the operation site thoroughly before
you close his abdomen to make sure that you have restored his
anatomy as you wish, that there is no bleeding, and no leakage
from hollow viscera. Make sure that you have left no instruments,
swabs, or packs behind. It is reckless to rely only on a swab
count!

ABDOMINAL DRAINS are described in Section 4.10. Read this
carefully!

PREVENTING ADHESIONS. Bring his greater omentum down so
that it underlies the incision. This will help to prevent adhesions
forming between his viscera and his abdominal wall.

EVERETT@® MASS CLOSURE METHOD should be your stand-
ard way of closing the abdomen. Take a piece of No.1 monofila-
ment 8 times the length of the incision, fold it in half, and tie a
@gure-of-8cknot (A, and B, Fig. 9-21).

Pass the needle from the deep surface of his peritoneum, then go
from the outer surface of his abdominal muscle inwards on the
opposite side of the wound. Thread the needle through the loop,
S0 as to bury the knot.

Go all the way along the wound like this taking deep bites and not
pulling too tightly. Place the stitches 1 cm from the edge of the in-
cision and 1 cm apart. At the end of the wound come out from the
deep surface, and cut the needle out of the loop. Rethread one
end and pass it from outside inwards. Tie the two ends together
with a double surgeon® knot, and cut them short. Now either
close his skin with monofiliament now, or leave it open for a few
days for delayed primary skin suture. This method does not
require tension sutures.

CAUTION! (1) Don®take the bites too close to the wound edges.
(2) Don®make the sutures too far apart. (3) Don®make them too
tight.

GOLIGHER® METHOD is for preventing a burst abdomen in the
ultimate poor risk case. It differs from Everett® method, mainly in
that it preferably uses steel instead of monofilament and the
sutures are preferably interrupted instead of continuous.

Gather everything except the patient® skin together with large
bites of 28 SWG steel wire. If you don® have wire, use No. 0
monofilament or thicker. Insert the sutures 1.5 cm from the wound
edge, and 1 cm apart. Use interrupted sutures only. Tie them with
three throws (turns) for steel, and five for monofilament. If you are
using continuous sutures (you are advised not to), keep them
fairly loose. Close his skin with monofilament now, or leave it
open for a few days for delayed primary skin suture.

CLOSURE IN THREE LAYERS is traditional, and is included for
completeness. You will find the above methods safer. (1) Use a
continuous suture of No. 1 catgut to close the patient® peritone-
um together with his posterior rectus sheath. (2) Use continuous
or interrupted sutures of @©monofilament or 28 SWG stainless
steel to bring the fascia of his rectus sheath together. (3) Use No.
2/0 monofilament to close his skin and subcutaneous tissues.

TENSION SUTURES are controversial, uncomfortable, and leave
ugly scars. Some surgeons never use them, even for burst abdo-
mens, when they use Goligher® method. Others use them when
a patient® abdomen has already burst, and no other closure is
possible because of oedema and infection.

Place haemostats at each end of the wound, and at 2.5 cm inter-
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CLOSING THE
ABDOMINAL A
WALL
Everett @ method
B
this method uses
a single layer of
C continous sutures D E
F G H
Goligher@
J mall?od K
L

three throws for
wire, five throws
for monofilament

Fig. 9-20: EVERETT® AND GOLIGHER® METHODS OF
CLOSING THE ABDOMEN E\erett® mehod A, to J. A, andB,
take a long lengh of No. 1 monoflament,doubleit andkna it.
C, D, andE, catch theendof theloopin thefirst bite. F, andG,
male large continuousstitches.H, andl, opentheloop andtie it
with a surgeon®knd inside.J, the musclesutued, andthe skin
left for delayed piimary closue.

Goligher®mehod, K, and L, is an almog infallible mehod of
closing the abdomenin high-risk cases.Use interrupted wire
sutuiesthroughall layers of the abdominalwall excep the skin.
Take big bitesand don€tie themtoo tight. Placeall the sutues
first and hen tie hem.

vals all down the wound before you suture the abdomen. Use
them to bring the edges of his abdominal wall together when you
tie the sutures. Load up a long curved cutting needle with No. 1
monofilament. Thread a 3 cm length of fine rubber tubing on to
this to prevent the monofilament biting into the skin. Insert the
sutures through all layers of the abdominal wall, including the
skin, taking bites at least 2.5 cm deep on each side of the wound
(B, and C, Fig. 9-24). Hold each end in a haemostat. Now suture
the wound in the usual way. When you have closed the skin, tie
the tension sutures with triple throw surgeon® knots, making sure
the rubber tubes lie over the wound itself.

Altematively, insert the tension sutures as in D, to G, Fig. 9-24.
Pass them through all coats including the skin, as is usual for ten-
sion sutures, then hold them out on artery forceps ready for tying

(D, and E). Put rubber tubes on each alternate suture (F), rather
than on each one (as with the usual method). G, instead of tying
them across the wound, tie them to their next door neighbours.
Remove the skin sutures first at 9 days, and the deep tension
sutures at 12 to 14 days.

DELAYED PRIMARY SUTURE FOR POTENTIALLY IN-
FECTED ABDOMINAL WOUNDS

INDICATIONS. Any kind of sepsis which contaminates a patient®
abdominal wound puts him at risk, especially: (1) Caesarean
section in the presence of infected liquor. (2) Appendicitis. (3)
Perforated typhoid ulcers of the ileum. (4) Perforations of his large
gut. (5) The excision of gangrenous gut. (6) Generalized perito-
nitis.

METHOD. Close the muscles of his abdomen with steel wire, or
monofilament. Make the sutures just tight enough to bring the
muscles of his abdominal wall together and prevent his gut
escaping. Test this as you go along by feeling the inside of the
wound with your finger, as if it were a loop of gut trying to escape.
Then put a dry gauze pack on his wound, and return him to the
ward. If the condition you are operating for demands antibiotics,
give them.

At 3 to 5 days, examine the wound. If it is clean, close it by de-
layed primary closure. If it is infected, apply hypochlorite or saline
dressings regularly until it is fit for secondary suture, or secondary
skin grafting. Occasionally, you will find the wound already healing
so well, that it will close spontaneously. If so, let it do so.
CAUTION! (1) NEVER close the fascia or muscle of his abdo-
minal wall with catgut. It will be absorbed too soon, and increase
the risk of early bursting and later herniation. (2) Don®use braid-
ed silk, which increases the risk of sinuses. (3) Make the sutures
just tight enough to bring the edges of the muscles together B
don®strangle them. (4) Don®try to close the abdominal wall and
skin in a single layer, except when a burst has already occurred,
and you decide to insert deep tension sutures.

DIFFICULTIES CLOSING THE ABDOMEN

If you have DIFACLLTY GETTING HIS GUT BACKINTO HIS ABOCOMEN,
(1)Ask the anaesthetist keep him well relaxed. (2) Use a @shCas
in 1, Fig. 10-9. This is a piece of stiff rubber sheet (such as that
from a car inner tube) with a tail on it. Place this under the incision
to hold his gut down; just as you are closing the incision, pull it out
by its tail.

# $

If you have strugded hard to save a patientin the theate, it is
tragic to lose him in the ward afterwards. If you are working
underdifficult conditions,pogoperatie car canbe at leag as
difficult assugery. You will find anICU (intensi\e care unit),
like thatin Primary Anaeshesia,very usefulfor ary ill patient,
and patticulady for someonewho is recovering from a severe
operation(A 191). The staff of eventhe simpled ICU shouldbe
ableto ched his vital signs,keepanaccurateluid balanceand
watch for pogoperatie bleeding.If he is recosering from a
mgor operationhewill needneedvery careful monitoring, and
frequent visits from you. If the nursesther are nat yet fully
trained,you will needto domuch of this monitoring yourself.If
you don®have an ICU, gather critically ill patientsnear the
nurse€station in an ordinaty ward, so thatthe seniornursecan
watd them. The list belown of the things sheshouldched is a
long one,but mog of the cheds are quick. Pogoperatie car is
alsodiscussedn Primary Anaeshesia(A 4.6). Abowe all, try to
anticipate corplications bebre they occur

*

THE RECOVERY POSITION. Nurse the patient on his side in the
recovery position (A 4-5), with the foot of his bed raised if his
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blood pressure is low. Turn him 2-hourly.

MONITORING. All patients should be carefully watched, but only
a few need careful measurement of their vital signs. The most
useful observations are those of the pulse rate, blood pressure,
consciousness, skin temperature, peripheral perfusion, and urin-
ary output. If a patient is critically ill, make sure that, during the
first few hours, some competent person checks: (1) His level of
consciousness. (2) The pattern of his respiration. (3) His
peripheral circulation B the warmth of his extremities. (4) The
capillary circulation in his nail beds, and (5) his pulse. (6) His
temperature. (7) His urine output. (8) His degree of pain, and any
changes in it. (9) Any bleeding and discharge from his wound.
(10) Abdominal distension. His blood pressure need only be
measured if these other signs indicate that it might be abnormal,
or if he is old, very ill, or has had major surgery.

The nurses in the ICU must be on the look out for: (1) a falling
blood pressure and a rising pulse rate, (2) respiratory depression
and arrest (A 3.4 and 4.5), (3) bronchospasm (A 3.3), (4) failure of
the nasogastric suction to work properly, and (5) the aspiration of
gastric contents (A 16.3).

Later, as he recovers, their attention can change to: (1) Maintai-
ning nasogastric suction. (2) Coughing and breathing exercises.

INTRAVENOUS FLUIDS should be managed as in A 15.5. If there
is any doubt about the adequacy of fluid replacement, be sure to
monitor his urine output. Only a very ill patient needs an indwell-
ing catheter; remove it when it is not absolutely necessary. A
Paul® tube is often adequate in men.

If you did not adequately replace the blood he lost at the opera-
tion, he will have diluted his blood by the first day, so measure his
haemoglobin or his haematocrit, and transfuse him if he is in
danger.

NASOGASTRIC SUCTION will prevent the aspiration of vomit; it
will remove gas and fluid and relieve distension. Manage it as in
Section 4.9.

BOWELS. If he is on a traditional high-residue diet, he will pro-
bably have no difficuty with his bowels once any ileus he may
have had has subsided. He is more likely to have difficulty if he is
on a on a &esternCype of low-residue diet. If he has passed fla-
tus, but no stool by the fifth day, consider giving him a rectal
suppository.

PAIN. If he is in severe pain, give him half the standard dose of
intravenous pethidine or morphine (A 2-4) initially. Give the other
half ten minutes later if the first was not enough. A useful method
is to add further doses to his intravenous fluids 4 hourly (A 8.9).
Or, better, run it in continuously with his intravenous fluids. This
makes sure that he gets it all the time without having to call the
nurses. Intramuscular drugs are not absorbed rapidly enough. 20
mg of morphine 8 hourly is an average dose for a fit adult. Give

©hat must be the new sugeon @yain.©

half or a quarter of this if he is very sick, thin or malnourished. By
3 to 5 days he should have no need of injectable opioids, so taper
them off, and occasionally, if necessary, replace them by an oral
opioid.

OTHER DRUGS. (1) Don®give him a hypnotic for 5+7 days, it will
not help him while he is in pain. (2) Don®give him an antiemetic
without looking for a cause. It may help him if he has an inoper-
able carcinoma. (3) Continue his perioperative antibiotics only if
necessary (2.9). Otherwise, don®give him an antibiotic, unless he
has an established infection.

AMBULATION. Encourage him to move his legs in bed. If
possible, get him up and about early. Dependent immobile legs
have a higher incidence of deep vein thrombosis (rare in the
developing world) than raised ones. This is more likely to occur
sitting still in a chair than sitting still in bed.

* 4
$

Many conplicationscan interrupt a patient®©recorery, but you
can prevent mog of them. Someimporntant onesinvolve his
lungs;theseare in the next section.Infectionsare more likely if

he is HIV positie (Chaper 28a).

If heis to recorer uneventfully from anabdominaloperation his
gut mug gart to work soon. The passag of flatus and bowel

soundsshow that his small gut is starting to work; his large gut
starts aday or two later. If all goeswell, he shouldstart eatingin

2+3 days. But eatingwill be delayed if he is recovering from
peiitonitis, from an anasomosisof his somad or uppersmall
gut, or from ileus (10.13), or if he is anoexic from ary other
cause,suc as bums or severe sepsis.If he doesna eat he
starves, and althoughhe may be ableto live for several weeks
without eating, he will wage severely. Unfortunatey, the
commonintravenousfluids provide little enegy andno protein,
andyou are unlikely to have the necessar solutionsof proteins
andaminoacidsfor parenterahutrition. But if you canget some
food inb him, as desdved belav, it may save his life.

You are fortunatein thatdeepvenousthrombosisandpulmonay

embolism a@ uncommon inhte deeloping world.

&

* *

For postoperative bleeding and shock, see Section 3.10. For the
anaesthetic complications see A 4.5 and 4.6.

VOMITING

If a patert VOMTS IMMEDIATELY AFTER THE ORFERATION turn him on
his side. It may be due to the anaesthetic, especially ether, or to
morphine or pethidine. He is likely to recover quickly. If he vomits
for more than 8 hours or copiously at any time, start gastric
aspiration.

If he VOMTS AFTER 48 HOLRS, this is likely to be more serious, and
may be due to ileus, postoperative gut obstruction, or rarely to
acute gastric dilatation. If you don®replace his fluids and electro-
lytes, he will become severely hypovolaemic. He may lose much
potassium if he continues to vomit, so replace this (A 15.5).

If he is VOMTING WITH A DISTENCED, SILENT ABODOMEN, he has ileus
(10.13). This may be due to postopera-tive peritonitis (6.2, 10.13)
which also causes pain, fever, and toxaemia. The nature of his
previous operation, such as a pelvic abscess or an injury to his
large gut, usually suggests its site. Later, watch for an abdominal
(6.3) or subphrenic (6.4) abscess.

URINE OUTPUT POSTOPERATIVELY

If he passesNO URNE, or only a little, and his bladder is not disterded
(1) He may be dehydrated. (2) He may be hypovolaemic. (3) He
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may have suffered a period of low blood pressure during the
operation, which has caused tubular necrosis and renal failure. (4)
He may have retention due to an enlarged prostate or a stricture.
Some degree of urinary suppression is normal for 24 to 60 hours
after major surgery, as a normal response to stress.

If he passesa little urine of high specfic gravity, and is ob-viously
dehydated, give him 1000£2000 ml of saline as rapidly as you can.
If his urinary output does not improve, give him 500 to 1000 ml of
intravenous mannitol, or 40 to 80 mg of intra-venous frusemide. If
this produces a diuresis, he was severely dehydrated. If it produc-
es no flow, he may have tubular necrosis and renal failure. If so,
go to Section 53.3.

CAUTION! (1) If he is a child, don® overhydrate him. Give him
about 30 ml/kg of fluid for the first 2 hours, and repeat it over the
next 34 hours if necessary. (2) Before you diagnose anuria,
make sure that his Foley catheter is not blocked!

If he passesNO URNE, ard he has a bladder which is distended ard dull
to percwssion, he has retention. This is common after perineal
operations especially in an old man. Stand him by the edge of his
bed, and run a tap. The sound of running water may make him
urinate. If this fails, aspirate his bladder suprapubically (entrust
this task to the nurses, 23.6). Often it is only needed once. If the
problem recurs and provided he has not had an intestinal anasto-
mosis, try carbachol 250 g subcutaneously, if necessary repeat-
ed twice at 30 minute inter-vals. If this fails, catheterize him.

FEVER POSTOPERATIVELY

Most patients have a mild fever for 1+4 days after a major abdo-
minal operation.

If he has more than minimal FEVER postoperaively, suspect pulmonary
collapse (9.11), streptococcal wound sepsis (2.10, 9.12), a urinary
tract infection (especially if he has been catheterized), a drug re-
action, malaria, an abscess either under his diaphragm or some-
where else (6.3), Gram-negative or anaerobic wound infection
(54.13), pneumonia, peritonitis (6.2), septicaemia or septic shock
(53.4), a subphrenic (6.4) or a pelvic abscess (6.5), or deep vein
thrombosis.

If he has PERSISTENT FEVIR, and a raised whte count, and is not
improving, suspect that he has an abscess somewhere in his
peritoneum, especially if you operated on him for peritonitis, or
infected his peritoneum during the operation. Examine him care-
fully every day. If he also has a raised diaphragm and fluid in his
costophrenic angle, he has a subphrenic abscess until you have
proved otherwise B see Section 6.4. If he also has diarrhoea with
the passage of mucus, he probably has a pelvic abscess. The
passage of mucus is a particularly valuable sign. Avoid ®lind©
antibiotic treatment unless his condition is critical. It may merely
mask the problem which will become worse later.

FEEDING DIFFICULTIES POSTOPERATIVELY

If his RETURNTO NORMAL EATING IS MUCHDE-LAYED, he will waste
considerably. Here is a variation of the instructions in Section
58.11. Let him eat what he can of his usual staple, such as rice,
maize, or potatoes, and supplement this with nasogastric feeding
(4.9), using the high-energy milk feed that you usually give to
malnourished children. A convenient mix for a litre of feed is: dried
skim milk 86 g, sugar 67 g, oil 86 ml, water 811 ml. Or, evaporated
milk 443 ml, sugar 67 g, oil 52 ml, water 448 ml. Or, ®lespray€118
g, sugar 65 g, oil 54 ml, water 813 ml. This provides 1370 kcal/l. If
he is to recover on this alone he needs at least 2 and preferably 3
litres of it daily. Watch his fluid balance (A 15.5), and give him 10
mmol/day of potassium, which is 10 ml of the commonly used
solution (58.11, A 15.1).

If he camat takefluids by mouth, pass a small plastic tube and start
by feeding him 200 ml of a quarter-strength feed every 3 hours.
Increase this to the limit of nausea and diarrhoea, until he is
having 2 to 2.5 | of full-strength feed in 24 hours.

If he is VERY WASTED , and you havedore an operaton on his stomach
or duocerum, consider feeding him through a jejunostomy (9.7).
This is seldom necessary if he can be fed by mouth or by
nasogastric tube.

$

If a patient€respirabry tractis to function nomally, it mug be
kept clearof secetions. After someoperationsandin somepati-
entsthis cleaing medanismfails, with the resultthatsecréions
accumulatebecomeinfectedandinfectthe lung, pethapsfatally.
So you mug get him to cough, and bring up the sputumthat
might othewise block his smallerbronchi andcauseatelecasis.
Geting him to coughis mog of the pumpose of the physio-
therapy in the nat section.

Anything which will get him moving will help his cheg. This
may na be easy but ary activity is better than lying in bed.
Antibiotics are less important, but he may need anpicillin,

chloranphenicol, or tetracycline if his cheg infection doesnat
resole with physictheray, or is \ery severe initially.

If hewill nat cough,thereare various ways in which you can
sud out his sputumfor him. The lag threein the list belovb

cricothyroid irrigation, tracheobondial suction, and tracheo-
stony B are hepic measugs of lasresot.

* *

See also @rimary AnasthesiaCSection 4.6 and Section 9.11a.

RISK FACTORS. A patient is more likely to have respiratory diffi-
culties if: (1) He has emphysema or chronic bronchitis. (2) He has
a painful operation site, particularly an upper abdominal or thora-
cic one, which makes coughing painful, and so prevents him
bringing up sputum. (3) He was given excessive opioids or barbi-
turates. (4) He only recovered slowly from the anaesthetic. (5) He
had a high subarachnoid block. (6) He smokes. (7) He is dehy-
drated, which makes his sputum thick and more difficult to cough
up. (8) He is immobile postoperatively as with a fractured femur or
paraplegia. (9) He has any other reason for poor breathing post-
operatively, such as multiple injuries or a head injury. (10) He is
severely ill, debilitated, immobile, or had a prolonged general
anaesthetic.

COMPLICATIONS. Here are some of the complications you may
have to manage:

If his RESRRATION IS DEFRESSID, and a tracheal tube is still in
place, he should remain in the recovery room until he is breathing
normally. Anaesthesia may have been very deep, or he may be
very ill. Attach a self-inflating bag to the tube and inflate his lungs.
Don®remove the tube until he is breathing adequately on his own.
If the tube has been withdrawn, pull his tongue forward and insert
an oropharyngeal airway. If this does not restore normal breath-
ing, inflate him with a mask and a self-inflating bag. If necessary,
reintubate him, and continue ventilation. If you treat postoperative
respiratory depression vigorously, as in Section A 3.4, his lungs
are less likely to collapse. If you have a ventilator (A 19.3), use it.
If he is CYANOTIC, WHEEZING, or has an EXARRATORY STRIDOR if he is
breatling rapidly, with a fastpulse, or if he hasvomit on his lips, suspect
that he has INHALED HIS VOMIT. Put him in the head-down posi-
tion. Immediately insert a laryngosope, and intubate him. Pass a
sterile suction catheter into his trachea and bronchi. Fill a 10 ml
syringe with 0.9% saline or 1% sodium bicarbonate and inject 5
ml down the tube. Turn him to one side, then the other, and then
suck the fluid out again. Repeat this until he is breathing easily
and quietly. Or, better, bronchoscope him, and suck him out
through this (25.12). Give him oxygen. If his respiration is still
poor, keep him in the recovery room or the ICU. See also A 16.2
and A 16.3.

If he has BRONCHOSPASM, give him aminophylline 250 mg by slow
intravenous injection (A 3.3). This can also be due to the
inhalation of vomit, see above.

If he has RESRRATORY FAILURE with cyanosis, give him oxygen
through a face mask with two side holes for his nostrils. If he has
a tracheal tube down, give it to him through this.
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CLEARING HIS RESPIRATORY TRACT

In the following three situtations a patient needs an antibiotic and
physiotherapy to clear the secretions from his chest. Tracheobron-
chial suction, cricothyroid irrigation, and tracheotomy or @nini-
tracheotomy@may also be useful.

(1) if he has a cough, confusion, redlessress, fever, tachycarda, cyan
osis, rapd or irregular or grunting breatling, with flaring of his alae nasi
he has a postoperative lung complication.

(2) If, in addition, he is dull to percwssion over the basesof his lungs,
usually on the right, with decreased breath sounds and bronchial
breathing, low-pitched rhonchi, and X-rays show basal segmental
areas of increased density, thick mucus has plugged his smaller
bronchi, and caused his lung distal to them to collapse
(atelectasis).

(3) If, in addition to the above signs of atelectasis, he has mucuopuru-
lent sputum, rales, and toxaemia, he has bronchitis, bronchiolitis,
or pneumonia.

TRACHEOBRONCHIAL SUCTION is useful if he has a ®ad
chest@and you think that he is going to get chest complications
after surgery. Consider leaving his tracheal tube in for 24+48
hours, so that you can suck out his chest through it. He will not be
able to cough forcefully, but you will be able to aspirate his chest
frequently. Before you aspirate, turn him to one side and inject 5+
10 ml of saline. This will help to liquefy his sputum and will make
suction easier. Turn him on to the other side and repeat it. Be sure
there is a Y-connection on the suction tube. Release your thumb
from the side arm intermittently to prevent you aspirating too
much air, and making his bronchi collapse.

If you have already removed the tracheal tube that he had during
the operation, and have done everything you can to make him
cough, consider passing a nasotracheal tube (A 13.4), and suck-

PHYSIOTHERAPY

Thump!
A B
C D
E F
G H

Fig. 9-21: CHEST PHYSIOTHERAPY A, if secktions are
sufficiently liquid you can pour themout of a patient®©cheg. B,

if they are viscid,you may hawe to shale themout of his brondi

by percussinghis cheg in the sameway that you can percuss
tomab ketchup out of a bdtle! C, you canlay him with his hips
on pillows, sothat his hipsare higherthan his shouldes. D, you
can raise the foat of his bed. E, you can sit him up aging a
bad-reg with pillows underhis kneesF, you canraisethe foat

of his bedand puta pillow underhis hips.G, if heis too weakto
sit up you canred him againg a pillow andlay him on his side.
H, you canlay him on his abdomerwith apillow underhis hips
andthe foat of his bedraised.(After Hardinge E, and Wilson PMP,

@ Manual of Basc Physiotherapy©published by TRR Fund.)

ing out his chest through that.

CRICOTHYROID IRRIGATION will usually make a patient cough
when he is not inclined to do so. Under local anaesthesia, push a
needle and cannula combination (@&tracath@on a syringe through
his cricothyroid membrane in the midline. Aspirate to make sure
that you withdraw air, and then remove the syringe and push the
catheter in another 2 cm to be sure it is well inside his trachea.
Suture it in place, and plug the opening to make sure that air does
not go in or out. Instil 2+3 ml of saline several times a day to make
him cough.

TRACHEOTOMY. If other methods of aspiration, including bron-
choscopy (25.13) fail; or you need to intubate him for more than
72 hours, consider doing a tracheostomy (52.2), and sucking out
his chest through this. If you have bypassed his nose with any-
thing but a minitracheotomy tube (see below), humidify the air he
breathes (19.3), if necessary with a steam kettle. It will help him to
cough. If you have a steam room put him in it for the first week.

A @initracreaomy@s the most practical way to suck out a patient®
trachea. Use a small (4 mm) tube (preferably a disposable ®ortex©
one). Using local anaesthesia with adrenalin in the solution, insert
it through his cricothyroid membrane using a guarded scalpel and
an introducer. Failing this use a 4 mm paediatric tracheotomy tube
and pass a 10 Ch suction catheter down it. A tube of this size is
not large enough to obstruct his respiratory tract, there is little
bleeding, and the traditional complications of the cricothyroid ap-
proach using a large tube (particularly stenosis) are avoided. He
can speak, cough, eat, and drink, and humidify his inspired air
normally without the need for sedation or anaesthesia. His wound
heals quickly with little scarring.

& &

Somesimple physiatherapy will often preventthe conplications
descibedin the previous section.If anat-risk patient(9.11) is to
have an electiwe operationthis physictheray shouldstart bere
the operation.Youwill probaby have no phyictherapis, soyou
will have to leam theseskills yourself,andtead themto your
nurses andothis elatives.

PHYSIOTHERAPY CAN BE LIFE-SAVING

$

INDICATIONS. These are the @t-riskOpatients in the previous
section.

PREOPERATIVELY, take the patient through the motions of
breathing in deeply through his nose and mouth. Either, sit him up
at 70 well supported from behind by a back support, and with a
bolster to prevent his knees slipping down. Or, lay him on his back
with his knees bent.

Put your hands on his chest as he tries to breathe. Give him
about 6 breaths only at a time, or he may become dizzy.
CAUTION! Be sure to explain to him why these exercises are so
necessary.

POSTOPERATIVELY, adequate analgesia is a big help. Try to get
him to breathe properly, to move about in bed, and to get up as
soon as he can.

His position is important; he must avoid the semirecumbent
©lumped@position, because this restricts the movement of his dia-
phragm, and promotes the collapse of his lower lobes. Encourage
him to sit up with a back support, or lay him on his side sitting up
and rolled well forward to @eeChis abdomen. Get him out of bed
and walking on the second day, if you can B even if he has a
catheter or a drip.

Ask him to do the exercises he has already learnt. An @centive
spirometer@s very useful.

@ough him€and @uff him€as described below, and ask him to do
the same every hour. Start on the day of the operation, visit him
twice on the following day, and thereafter once daily.
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POSTURAL DRAINAGE
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Fig. 9-22: POSTURALDRAINAGE. The positionswhich allow
gravity to promde the drainage of secetions from particular
parts of a patient®lung. Study his cheg X-ray, anddecidewhich
positionwill be beg. Kindly contibuted by LynneWilson of Killi ng-
bed Hospital, Leeds

@OUGH HIM®©Distinguish between an effective deep productive
cough (which is what you want) and a noise in his throat, which is
useless. Several short expiratory @uffs€before coughing will help
to loosen his secretions. Ask him to take a deep breath after each
cough, and not to cough continually without pausing.

If he hasanabdominal wound ask him to bend his knees, to hold the
wound, and then to take a deep breath and cough. Or, he can
hold a pillow against the wound while he coughs. Reassure him
that his stitches will not split. If you wish, you can vibrate him
while he coughs.

@UFF HIMOA @uffGs a rapid forced expiration without a cough. If
he @uffs@vhen his lungs are full, he will dislodge secretions from
his larger airways. If he @uffs€when they are half full, he will dis-
lodge them from his smaller airways. So @uff him@in both, with
periods of relaxation and abdominal breathing between them.
CAUTION! To be effective a @uff@nust be long and controlled and
not spasmodic. He must use his abdominal wall. The noisiest
@uff@s not necessarily the best.

PERCUSSION AND VIBRATION. Percuss his thorax over a towel
or blanket with your cupped hands for periods of about a minute.
Then rapidly shake his chest during expiration. Relax while he in-
spires, and follow this with some deep breathing. Repeat this two
or three times.

POSTURAL DRAINAGE will be useful if there is much fluid in his
bronchi. Listen carefully to his chest, and if possible examine his
chest X-ray. Decide where his secretions are worst, and arrange
him so that this part of him is uppermost, using any of the po-
sitions in Fig. 9-23. Ask him to breathe deeply for 10 minutes,
vibrate and slap his chest for 10 minutes, then repeat the breath-
ing. If he has established collapse or infection repeat this two or
three times a day.

If heistoaiill for his hips to be raised lay him on his side.
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If his secretons are viscid, ideally he needs inhalation therapy to
@osenCthem prior to physiotherapy B steam with Friar® balsam,
or saline with mucolytics from a nebulizer.

$
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A lapaotomy wound usualy remainstenderfor 7 to 10 days
after an operation.If it is abnomally tenderandindurated,and
the patientis also febiile, and doesna feel well, he has pus
somevhere. His abdominalwall and his petitoneal cavity are
two of the placeswher it canbe. Finding it may na be easy
and you can easily overlook an intrapeitonealabscessindera
healing incision. Be guided by the severity of his synptoms.
More thana little anoexia, fever, andmalaise shouldmake you
suspectin abdominalabscessAntibiotics alonewill na cure it.
If mary of your woundsbecomeinfected,try delayed primary
closue! (9.8)

POSTOPERATIVE WOUND INFECTION

If a patiert® wound is red painful, and tender, and discharges pus, it is
infected. Take a Gram stain of the pus, and give him a broad-
spectrum antibiotic while you wait for the result of culture, if this is
possible. If it is not draining, sedate him with pethidine and diaze-
pam, and start by removing one to three skin sutures on the ward.
This will show you the extent of the infection. If it seems to be
deeper, but is still extraperitoneal, press the sides of the wound,
and probe suspicious areas with sinus forceps. Don®open up the
deeper layers of all infected wounds from top to bottom, or re-
move the deeper stitches. His peritoneum will probably have heal-
ed in spite of the infection, but the sutures in the fascial layers will
probably pull away. If pus flows adequately, drainage should be
adequate. Irrigate his wound with saline or 1/4 strength hydrogen
peroxide, or hypochlorite solution. Pack it with dry gauze, or
gauze soaked in a mild antiseptic or half strength saline, and
change this 1 to 3 times daily.

CAUTION! (1) Be sure to make a wide enough opening to release
the pus. (2) If possible test his HIV status (Chapter 28a).

If his wound SMELLS PUTRID, or you see NECROTIC MUSCLE or fasch,
when you renpve skin sutures, suspect an ANAEROBIC INFEC-
TION. Give him metronidazole and chloramphenicol.

If his woundis TENSE SWOLLEN, and BRUSED, with old blood exuding
from betweenthe sutures, suspect a haematoma. Sedate him, re-
move a few of his skin sutures, and wash out old blood and clot
with a syringe of saline. Lift out more clots with a swab. Irrigate
the wound with saline or hydrogen peroxide, and leave it open for
a few days.

If his wound discharges a LITTLE BROWNISH FLUID WHICH SMELLS
MOUWBEY suspect GAS GANGRENE (54.13). This is commoner
than you probably think. Obvious gas in the tissues is uncommon,
so that gas gangrene is often missed. Remove most or all of his
skin sutures, make a Gram film of the exudate, and look for Gram-
positive bacilli (you are unlikely to have the facilities for anaerobic
culture). Treat him thoroughly. Give him benzyl penicillin 10 mega-
units daily as four 6-hourly doses for 5 days. And give him metro-
nidazole 400 mg orally and 1 g rectally 8-hourly. Clean his wound
with iodine, remove any dead tissue, and isolate him from the
other patients.

#
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An abdomen whie burdés some dgs ater you have sevn it up is
a tragedy, because it is prentable, and becauskd patient has a
30% chanceof deah. His abdomernis likely to burg if: (1) It is
swollen for ary reasonsud asileus, intedinal obgruction, or a
large tumour (2) He hassevere intra-abdominakepsis sud as
an infected Caesagan section, typhoid peiitonitis, or a peifo-
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ration of his large gut. (3) You have sutued his abdomenwith

catgutor someother absorbablesuture,especiay if this is of

low quality or out of date,or if his abdominalwoundbecomes
infected.(4) You have suturedit in layers,taking bites of tissue
that are too small. (5) He has carcinomabsis, uraemia, or

obgructive jaundice.

An abdomerwill almog never burg if: (1) You sutue it with a

non-absorbablsutues,sudt assteel, nylon, or polyethylene.(2)

You close its muscleswith one layer of through-andfirough

sutues, which are nat too tight and take wide bites of tissue
(9.8).(3) You usedelayed skin sutue (9.8)if thewoundis infec-

ted or peéentially so.

BURST ABDOMEN

DIAGNOSIS. If a patient® wound is painful about a week after the
operation, and he has a thin reddish-brown discharge, his abdo-
men is probably going to burst. Treat him before it bursts!

TREATMENT. Take him to the theatre, prepared for general anae-
sthesia. If his abdomen has actually burst, give him a general
anaesthetic. Only repair him under local anaesthesia if he is very
unfit. If it is a long wound, have blood available. Prepare him for a
laparotomy.

Remove the skin sutures in the area where you suspect the burst.
Remove the dressings and gently explore the depths of his wound
with a sterile gloved finger. Open it down its whole length by re-
moving all the skin sutures. You will soon find out what has
happened. If you confirm a burst abdomen, remove all sutures
from the fascial layers. Try to insert your finger between his parie-
tal peritoneum and his underlying gut and omentum. In this way
you should be able to mobilize enough of his abdominal wall to
take some more sutures.

Resuture his abdominal wall with interrupted steel or monofila-
ment sutures, either intermittent or continuous (see Everett®
method 9.8). Suture from within outwards through his peritoneum,
posterior rectus sheath, rectus muscle, and anterior rectus sheath
B but not through his skin. Hold all the sutures out on haemostats
until you have placed the last one.

Some surgeons also insert tension sutures (9.8), and consider
that this is the only indication for them.

If his skin is alread/ infected, use delayed closure (9.8), and graft it
later if necessary.

2 . $ $

An intedinal fistula is an abnomal tradk, usualy lined by
granulationtissue, beween the gut and the skin. Fistulae are
unusualbut seiious conmplications of abdominalsuigery, and
occasionalif arise sponaineoust astheresultof diseaseBeware
of podoperatiwe fistulae: (1) After you have divided adhesions
for intedinal obgruction, especialy if you have openedthe gut
by mistake, and closedit inadeaatey, or if it is obgructed
distally. (2) When you have anasomosedit inaccuratef, or in
the presencef tension,a poorblood suppy, or local disease(3)
If gutis caughtin the sutues, especialf tensionsutues, when
you close the abdomen.(4) After appendiceacmy (a caecal
fistula). (5) After crushing the spur of a double-barelled
cologomy.

Don@itry to operateyourself.Evenin good handsthe mortality
rate of a high outputfistula (>1500ml/24 hours)is 70%, anda
low outputone 30%. The repair of a fistula is one of the mog
difficult operations in sgery.

SUDHA (25 yeas), a young houswife had an opertion in a district
hospital for @ppendtitistthrougha McBumey incision. Five days after
the opemtion the wound dischaged large quantties of pus and then
liquid faecesand gas Shewas fed on a low-resdue diet, and the skin
round the fistulous opening was painted and protecied with zinc oxide
page. Absorbent dresings were changed 3 times a day and her distal
colonic obdruction dueto congipakd faecesvastreaed with dycerine

BURST
ABDOMEN A

Fig. 9-23: BURST ABDOMEN A, a burst abdomenafter
Caesaeansection.B, andC, the usualway of insetting the ten-
sion sutulesthat are soméimesusedto prewent this tragedy A
better way of prewventingit would hawe beento usethe method of
sinde-layer closure with monoflamentshawn in Fig. 9-21. D,
to G, an alternative way of insetting tensionsutues. SeeSec-
tion 9.8.H, a burst abdomenand anintedinal fistula. Theten-
sion sutues hawe brokendown. Thisis a detail from Fig. 9-25.
The alternative method was kindly contibuted by Mr Brian Serry
Ashby.

suppostoriesanda plain water enena. Thefistulaheakdin 2weeks and
she went home. LESSON Sone fistulae will close on nonopeative
treament They are more likely to doso if there is no obgruction distal
to the ntemal openng of the fistula.

INTESTINAL FISTULAE

If pus or intesinal conterts discharge from the main wound or the site of
adrain postoperaively, suspect that a fistula is forming. If the patient
says that gas comes out, this confirms it; so does charcoal, given
orally, appearing in the wound, or an X-ray with contrast medium
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AN INTESTINAL FISTULA

Fig. 9-24: AN INTESTIML FISTULA. This patientwas opelated on for
obdruction of his small gut by Ascaiis worms, and alengh of it was
reseckd. Theanagomosisbroke down; a fistula deeloped.He died a few

hours lagr.

(a fistulogram). If necessary, insert a plastic tube into the track
and inject 10 to 20 ml of water-soluble contrast medium.

TREATMENT is supportive.

Repace fluid and electrolytes, orally, intravenously (15.5), or by
jejunostomy (9.7). He may need large quantities of electrolytes.
Maintain his nutrition, orally, or by jejunostomy. You are unlikely to
have the protein and energy-rich fluids to give him intravenously.
Care for his skin, by keeping the contents of his gut away from it,
with adequate drainage, if necessary with a sump drain (4-11), by
nursing him prone, as in Fig. 9-13, and by applying karaya gum or
zinc oxide to his skin.

Control infection with artibiotics and drainage, when necessary.

Keep his distal colon enpty, with saline enemas and glycerine
suppositories on alternate days.

REFER HIM if: (1) His fistula discharges >1500 ml/day for >3
days. (2) It has not closed after 3 weeks of non- operative mana-
gement. (4) He is very ill. (5) It is high B oral charcoal appears
within 15 minutes. (6) A fistulogram shows communication with
his duodenum or jejunum. (7) He does not pass faeces or flatus
for 5 days.

THE INDICATIONS FOR OPERATION are: (1) A high output fistu-
la >1500 ml/24 hours. (2) Distal obstruction. (3) A drain abscess.
(4) Failure to close after 3 weeks of non-operative treatment. (5)
Disease of the fistula track, as with tuberculosis or a foreign body.
(6) Intestinal mucosa pouting on to the skin.
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