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THE ABDOMINAL WALL

11 Methods for  *
abdominal
surgery

Kocher
(right subcastal)

Rutherford Morris

11.1Before a major operation

A patient is much more likely to withstanc
major surgey successfully if he isfit.
So do all you can to get him into thest
possible condition firstFor example, if you
find that he is anaemic, malnourished, ¢
suffering with tuberculosis, and the operation is not urgent,
correct these things before surgery.

Severe malnutrition will greatly reduce his ability to
withstand the operation. Above atlp not operate on a
patient who is dehydrateg¢pu must correct this.

Assess the need for surgery, the best time for it, and the
risks it will involve. If a particular procedure risks being
too much to cope with, ask yourself if there is a lesser
alternative,or whether you could do something under LA,
or what will happen if you do nothing? If there is a choice
of procedures, do the simplest and safest thing,
for example, colpotomy for a pelvic abscess rather than a
laparotomy (1(B).

Consder whether you need to perform the operation
straight away, or after fluid resuscitation, urgently but at a
more convenient time, or electively. Consider the help you
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Fig. 11-1 THE ANTERIOR ABDOMINAL WALL.

A, Abdominal incisions. After Kirk RM, Williamson RCN General

Surgical Opeations Churchill Livingstone 1987p42, Fig.4.1,2

B, Anatomy of the anterior abdominal wall. N.B. Below the arcuate
line, the posterior rectus sheath is abséfier Maingot R,Abdominal

Operations, HK Lewis'2ed 1961Fig. 1, withkind permission.

arcuate
line

For example,fiyou might have to remove a testis or make
a colostomy, discuss this before you operate.
Further, if you promise to close a colostomy eventually,
be sure to do so.

PREOPERATIVE PREPARATION

HISTORY AND EXAMINATION. What previous
illnesses has the patient had? Is he taking any medicines?
Is he allergicto anything, particularly to streptomycin,
sulphonamides, penicillin, or chloroquine?

need: are the people you have available actually present? Assess the degree of wasting. Ask about a cough, fever,

Are thereother demands on your time: are these really
important?

Follow these rules

(1) Do not start an operation without thinking it through
step by step before you stalt you are not familiar with
the patientédés case, ma k e
review the indications for surgery carefujlgurself

(2) Monitor a patient closely for 48hrs after
emergency or major operation.

(3) Prevent aspiration of stomach contents, and treat
respiratory depression immediately.

(4) The most common postopeikat complications are
respiratory, and the answer to most of them is vigorous
chest exercises (1112).

(5) Correct any dehydration and make sure enough IV
fluids are infused pefdperativelyto obtaina urine output

of 1mlkg/hr.

(6) Discussthe case beforehand with your anaesthetist,
mentioning possible hazards and blood loss.

(7) The operation may be routine to you, but it is sure to be
a major event in the
relationship with him and his family. Téasim why you are
operating, and ejlgin what to expect afterwards,
particularlyhow much pain he will have, and when he will
recover.

any

chest pain, dyspnoea, and smoking. How fit is he?
Can he climb hills, or do a day's work in the fields?
Can he step up and down off a chair for half a minute
without becaning short of breath? Or, can he hold his
breath for 20secs? Can he get out of bed independently on
one side, walk round the bed, and get in again on the other

s u Sige? (This testy gprdipagion, gngnjah facyltips, asyelliag s

cardiac output!) Look for signs odnaemia. Feel the
strength of his grip (this is a good predictor of surgical risk
in men, less so in women).

ASK ABOUT TUBAL LIGATION. Alwaysremember to

ask any prenenopausal lady over 30yrs who has had 2 or
more children if she is interested in havimgimultaneous
tubal ligation. Most women either forget or are too afraid
to ask but ahays regret not having done dbthe lady is
agreeable, remember to add the procedure to the consent
form andthe operation list!

SPECIAL TESTS. Measure theHb or haematocrit
If sickle-cell disease is common in your area, test for this

pat i ent/@inely jTesk the gyine; fory aljugin «a8G U9anj s t

and examine its deposit. This will exclude any serious
disease of the urinary tract, ahdlp you to diagnose renal
colic, which may present as an acute abdomen. Test the
blood group, and if necessary crasatch blood.
Remember to test for HIV. If you suspect heart or lung
disease, obtain a chest radiograpi/or ultrasoundcan
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ASSOCIATED DISEASE. If necessary, and if time
all ows, try t o i mprove
health, especially his nutrition and hydration. Look for
tuberculosis chronic renal diseaseand signs of HIV

disease

If the patient is dehydrated, make sure you provide
enough fluid (usually 1V) so that he has a good urine
output.

If the patient is malnourished, especially if he is a child,
and the disease permits, feed him by mouth or by
nasogasic tube, even for as short a period as 2wks before
you operate. If he is anorexic, feeding him will be difficult,
so try nasogastric feeding (11.10).

If there is pyrexia, consider the possibility of malaria,
HIV or typhoid fever, in addition to the possible surgical
causes of fever.

If there is anaemia consider the urgency of the operation
in relation to the severity of the anaemia. Most 'routine’
operations can be done with a Hb as low as 8g/dl.
If it is 6-7g/dl, only do urgent procedures. For example,
you cantransfuse a woman with a Hb of 3g/dl who is
bleeding slowly from an ectopic pregnarmyernight with
20mlkg of blood from her abdominal cavity(5.3),

if necessaryadding 1mg/kg ofdrosemide. If an operation

is less urgent, for exartg a hysterectomy for chronic
anaemia due to fibroids, treat with iron sulphate for
4-6wks. For norurgent surgery where you expect
bleeding, you can take a unit of blood 4wks and 2wks
before a planned major operation, and store the blood.

If there is jaundice, it will greatly increase the risks of
surgery, but not operating may worsen liver failure.
Treat with vitamin K 10mg IM od and repeat this if the
jaundice is severe. Exclude hepatitis and malaria first,
especially in he acute stage, when anaesthesia can be
dangerous.

If there is much purulent sputum brought up, arrange
chest physiotherapy and a course of antibiotics prior to
surgery if possible. Use appropriate anaesthesia, using LA
or regional blocks where possible. If there is a common
cold, cancel anything but an emergency operation.

If the patient is diabetic, check the glucose level.

If the diabetes is out of canto | start a
régime of soluble insulin IV gid, with the total adjusted
according to the total dose, if any, of insutiaing taken

If oral hypoglycaemicsare being usedomit these orihe

day of surgery.If insulin is taken bd, reduce the
preoperative evening dose by 20%; omit the insulin on the
morning of operation andast a 5% Dextrose IV infusion.
Check the glucose again just before operation and try to
operate on him first on the list

CHEST PHYSIOTHERAPY biere and after the
operation will reduce the #s of lung complications
(11.1112), especially for the bronchitic, the smoker and
the elderly.

SKIN PREPARATION. If the skin is very dirty, wash the
bperation sfteaseveral rimes.sif theig e gustalés, ,boils
or eczematous patches near the site of your proposed
incision, treat them before you operate. Bacteria from
them may infect the wound, so if you must operate
urgently, use delayed primary closure (11.8).

NASOGASTRIC SUCTION. Insert a nasogastr tube
(4.9) before all stomach or bowel operations, and in
emergencies if you do not know whére patient last ate

or drank. The danger of aspiration pneumonitis is even
greater if there is intestinal obstruction or ileus.

It is especially present whahe patient is relaxed before
intubation. Aspirate the stomach contents before you go to
theatre. The risks of aspiration are greater if the patient is
lying down or sedated. Get an assist to apply cricoid
pressure before and during intubation; aspifaestomach
contents from time to time during the operation.

URINARY CATHETERIZATION. Insert a catheter into
the bladder for pelvic and long operations,
wheremonitoring of the urine output during the operation
is helpful, or in an elderly man with a large prostate where
you fear urinay retention posbperatively.

Do not insert a catheter routinely!

PERIOPERATIVE ANMIBIOTICS may be lifesaving
(2.9); distinguish between prophylactic and therapeutic
usel

DO NOT OPERATE ON A
SEVERELY DEHYDRATED PATIENT:

RESUSCITATE TILL YOU OBTAIN
YELLOW COLOURED URINE.

11.2 Laparotomy

A laparotomy for aracute abdomen will be a major test of
your surgical skill. It will be important to know what to do
when you open the abdomen; if you are not sure,
be humble enough to have this book in theatre to help you.
Try to make a correct diagnosisefbre you start,

but do not delay just because you are not certain what you
will find. Before you start, get a proper consent and discuss
the operation with the patient and his family, and if he is to

. r%ayei gﬁlma e tubesacrr % colostomy foxaraple,

make sure they understind What they entail.

N.B. In some societies the presence of a drain or
colostomy may appear to indicate imminent death,
sotake time to explain details such as these carefully

Try to avoid cenplications by making an appropriate
incision, handling tissues carefully, and closing accurately.
Make an incision which is big enough common mistake

is to make it too short. Incisions heal from sideside,

not from endto-end, sodo ot be afraid of making a long
incision
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If an incision is too small

(1) you will not be able to dissect safefind

(2) your assistant will have to exert excessive traction on
its edges which will kill tissue, and increase the risk of
wound sepsis ahbreakdown.

Which incision?

The ideal incision is one which gives adequate exposure,
is quick to make, easy to close, and provides a secure
cosmetically acceptable abdominal wall afterwards.
So,avoid an incision in the wronglace!

If possible, make a transverse incision in children <12yrs
because it heals better, and gives less respiratory problems.
The transverse incision also heals better in adults,
and is less likely to develop hernias than the midline,
but you need to be careful with good haemostasis.

In an adult a midline incision will enable you to getess

to everything in the abdomen. You can start with the
middle part to begin with, and extend it from the
xiphisternum to the pubis, ihecessary. If exposure is

particularly difficult, you can extend the incision laterally
to make a 'T' incision. Many patients prefer an incision
going straight through the umbilicus rather than going
round it: ask them.

A midline incision above the umbidlus is quick, simple,

and bloodless. But access to the organs at the sides of the
abdomen is not easy. Even so, midline incisions are
usuallybest for trauma, for Caesareagc8ons whergou

are not familiar with a fannenstiel incisionor other
patholgy is expected, and almost everything else.

If you areplannirg a purely exploratory laparotomy, and

do not know what you are going to find, make a midline
incision in the correct half of the abdomen, upper or lower.

If you are reopening theabdomen cut out the old skin
incision. Extend it so that you can enter the abdominal
cavity above or belowvhereany adhesions to the under
surface of the abdominal wadlre less likely Work your
way up or down carefully, dividing any adhesions you
find, so as nbto injure any adherent bowé&o not make a
2" incision parallel to an earlier one or crossing an
earlier one at an acute anglbecause the skin in between
will have no sensation and may become ischaemic.

A McBurney (grid -iron) or Lanz incision gives good but
limited access to the appendix: only use it if you are sure
of the diagnosis of appendicitis with local inflammation
alone.

A Kocher (right subcostal) incisiongives good access to
the allbladder, but not much elséA left subcostal
incision gives good access to the spleen, and may be
extended as a chevron (gable) on the opposite side.

A lower oblique (Rutherford-Morrison) incision is good
for the ureters and ascending (right) and descending (left)
colon.

A Pfannenstiel incision is ideal for gynaecological and
prostate operations ardleft thoraco-abdominal incision
ideal for operations on the gastwesophageal junction.
N.B. A paramedian incision(parallel but 23cm lateral
to the midline)does not have anbenefit over a midline
incision and is more bloody and difficult to do properly.

CAUTION! If you are in doubt, make the 'incision of
indecision' in the midline 5cm above and 5cm below the
umbilicus. Enter the abdomen and then extend it in the
mostuseful direction.

When you get inside you will have to decide what to do.
Here, only experience can tell you what is normal and
what is not. For example, sonascaris worms inside a
child's bowel may feel so abnormal as to convince you that
they must be the cause of the symptoms, when in fact they
are normal for the community.

Be gentle bowel is highly sensitive. If you handle it
roughly, especially if it is obstruetl, ileus will follow as
sure as night follows day. Bowel does not like being
frequently drawn out of a wound. So, if you need to draw
it out, do so only once, and hold it with a moist swab.
While it rests on the abdominal wall, keep it covered with
warm noist packs or towels, or place it in a large sterile
plastic bag. If it is grossly distended, even the most gentle
handling may burst, so decompress it (18).
Break down adhesions gently ¢82

N.B. Remember, in an emergency, do what has to be
done as efficiently as you can: do not be tempted to do
unnecessary thingslt is often best to wait 48hrs to
stabilize a patient and return when the condition has
improved.

ENTERING THE PERITONEAL
CAVITY

incise the
peritonsum
between

haemostats

scissors
between
your

fingers

Fig. 11-2 ENTERING THE PERITONEAL CAVITY.

A, incise the skin and divide the anterior rectus sheath. The posterior
rectus sheath and peritoneum form a single layer. Pick this up with a
haemostat, and then apply another one 5mm from it
With the peritoneum still tented up, make a small incision between
the 2 haemostats. Air will enter the peritoneal cavity, and the viscera
will fall away. B, put your fingers into the incision to make sure that
there are no adhesions to the undersurface of the abrhinal wall,
and then extend the incisionwith scissors.

17¢€



LAPAROTOMY (GRADE 3.1)

RESUSCITATION. Make sure that there is a functioning
infusion with a large cannula You can infuse
appoximately 85ml/min  through a 8 cannula
but >200ml/min through a 1@. Make sure the IV line is
secure and not kinked: you may havespdint the arm on
an armboard. If significant bleeding is possible,
have blood arssmatched and a"2IV cannulain place

RADIOGRAPHS. A chest radiograph is most useful; have
the flms available in theatre. Make this hospital routine.

ANAESTHESIA.

(1) GA, preferably with relaxants, is the norm.
Ketamine 1mg/kg IV is very usdfif the blood pressure is
low. Do not induce anaesthesia with thiopentone in a
shocked ptent: the blood pressure may crash!

(2) Subarachnoid (spinal) or epidural anaesthesia is usefu
for the lower abdomen, buéquires good hydration and a
fluid pre-loadlV.

(3) LA may be safer in a gravely ill patiemtix 10ml of

2% lidocainewith 40ml of saline to give 50mbf 0-4%
solution. To this add 0-5mlof adrenaline 1:1000.
Inject Iml of this solution into each of five sites in the
rectus muscle on either side of the midline to block the
sggmental nerves. Use another 20md infiltrate the
midline. Use the remaining 20ntd infiltrate the root of
the mesentery if you need to resect the bowel and top uf
infiltrations as required.

If you have to perform a more extensive procedurg
use ketamine rather than gigling to work with LA
alone, andif the patient is critical, do the minimum
necessary (10.1N.B. Unconscious patients often need no
GA at all!

POSITION. For most abdominal operations, lie the patient
supine with the bare buttock or thigh in contacthwtie
diathermy pad (if you have one).

If your table does not tilt from side to side
and you want to turn the patietat one side, place pillows
under his back on each side, or use a wedge block unde
the mattress.

If you are operating on the pelvic organsyou will find

the Trendelenburg (heatbwn) position helpful. It will
allow the bowel to fall towards the diaphragm, so that you
get a better view into the pelvis. You will need well
padded shoulder rests to prevetite patient sliding
downwards.Do not tip the patient too steeplyr the
pressure on the diaphragm will impair his breathing.
If he is in >10° of Trendelenburg, you must intubate him,
keep him on relaxants, and control his ventilation.

If you need access to theectum or pelvic organs put

the legs up on lithotomy poles or on Lleixhvies stirrups.

Use one arm for a blood pressure cuff and the othearfor
IV line, unless you need I¥ lines. Keep the hands by the
side, or out on arm boards, or folded on thest with
suitable ties;do not place them under the buttocks or
under the head

A MIDLINE
INCISION

EXAMINATION.

Once anaesthetized and relaxed, feel the abdomen
carefully. You may feel a mass which you could not feel
before because of guarding

PREPARATION.

Shave theabdomen (). Make sure the operation light is
correctly positioned and directed. Drape the abdomen and
fix the drapes with towel clips. Cover these with a large
windowed sheet, and add additibnsterile towels as
necessaryMake sure you have suction dardiathermy
connected, clipped to the drapes, switched on, and tested,
with a foot pedal within reach.

displace the fat
and vessels laterally

[5] open the peritoneum
' with a scalpel

& then split it
w4 with scissors

Fig. 11-3 MIDLINE INCISION.

A, the site. B, cut down to thelinea alba and then carefully dissect
the fat for 1cm on either side, using the flat of the knife. C, incise the
linea albato expose the underlying fat and peritoneum. D, displace
the fat and vessels laterally by blunt gauze dissection. E, pick up the
peritoneum, incise it with a knife and divide it with blunt-ended
scissors. F, if you want to continue the incision downwards, there is
no need to go round the umbilicus.

After Rob C Operative Stgery. the Abdomen. Butterworth, 1977
Permission requested.
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UPPER MIDLINE INCISION.

Use the xiphoid and umbilicuss landmarks, keep strictly
to the midline, anddo not cut into the rectus muscle on
either side Cut down to thdinea albaand cut through it
gently to expose the extraperitoneal fat. Pick uplitiea
alba with straight forceps, and cut gently with tkieife in

the midline till you see the posterisectus sheath and
peritoneumLift this up with 2 straight forceps, feel it with
your fingers, making sure you have not also picked up
underlying bowel. It is a good idea to release one of the
forceps, andecapply them to let anything caught the first
time slip away. Cut into the peritoneum with the knife
(11-2A) and so allow air to enter the peritoneal cavity;
the viscera will then fall away, allowing you to put2n
fingers to check if there arany adherent underlying
structures, tent up the peritoneum and divide it with
blunt-ended scissors (12B).

N.B. You can easily open bowel by mistake if
(1) it is obstructed,
(2) it has stuck to the scar from a previous operation,
(3) you are hasty or rough,
(4) you use diathermy to open the abdomen.

N.B. Do not use the paramedian incisidb has no real
advantages

LONG MIDLINE INCISION. Do not hesitate to open the
abdomen from top to bottomg.for advanced generalized
peitonitis (10.1). You can go straight through the
umbilicus: it leaves a neater scar than going round it,
but remember to clean it thoroughly beforehand.
You can also get a little more length by incising between
the xiphisternumrad the costal cartilage.

LOWER MIDLINE INCISION. Make this in a similar
way to the upper midline incision. If you cannot see
exactly where the midline is between tleetus muscles,
split them apart gently. Make sure you use haemostats or
diathermy on Ieeding vessels. You will see the
pyramidalis muscle at the lower end of the wound.
Note that below the umbilicus, n t he | ower
midline, below the arcuate line, the peritoneum is attached
only totransversalis fascia

TRANSVERSE INCISON. Make a cut 3cm above or
below the umbilicus and cut through the anterior rectus
sheath, and underlying muscle; you should have diathermy
available to control bleeding from vessels in the muscle
layer. Then go through the posterior rectus sheath and
open the peritoneum. You can extend the incision in a
curve upwards laterally, if you need access to the spleen or
liver.

PFANNENSTIEL INCISION. Make a slightly curved
transverse incision 2cm above thgymphysis pubis.
Cut through the anteriaectus sheath and hold upper and
lower flaps with straight forceps. Gently lift this sheath
off the underlying rectus muscle, and split this
longitudinally to expose the peritoneum in the midline.

THE PFANNENSTIEL
INCISION

A

Fig. 11-4 THE PFANNENSTIEL INCISION.

A, incision: the inferior epigastric arteries lie at the ends of the
incision on the deep surface of the rectus muscles. B, reflect the
anterior layer of the rectus sheath. C, part therectus muscles;
prepare to enter the abdomen.

After Dudley HAF(ed) Hamilton Baileys Emergency Surgery, Wright,
11" ed 1986p.446 Fig 42.1 with kind permission.

GET ADEQUATE EXPOSURE AND A GOOD LIGHT.
You cannot do good work if loops of bowel are always
getting in the way, or if the light is bado adjust it as best
you can. Sterilizeable light handles are very useful;
otherwise make sure someone else in the theatre knows
how to move and direct the light. Alternatively use a
headlight. Get one or two assistants to help you.

Make anadequate incisionlf necessary, extend ér close

it (e.g.if you find a Lanz incision for appendicectomy
inadequate) and make a good midline incision. If you are
working on a lateral organ through the midline, make a
long incision. Or, make a lateratshaped extension

Get good retraction. Aelfretaining retractor may not be
enough by itself. Use Deaver's retractor, or any large
rilght—aBglled retrgctor, and make sure your assistant knows
what you want him to do with iDo not become cross with
him when the position of the rettar slips if he cannot
see properly!

Get the patient into the best position. You will never get
adequate exposure in the pelvis unless the body is tilted in
the Trendelenburg position. Similarly, if you are working
on the upper abdomen (as when expodigaesophagus),

tilt the head up a little. Extending the back by breaking the
table or by putting a pillow under the back will also help.
If you want to draw the splenic flexure and small bowel
towards you, consider rolling the patient to thight,
either by tilting the table or by using sandbags, or a
wooden wedge under the mattress. If you are operating on
the kidney, a kidney bridge or folded plasticvered
pillows will bring it forwards.

DONO6 T MAKE THE |
ALWAYS BE READY TO EXTEND IT!

17¢
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If loops of small bowel (or anything else) get in your
way, pack them away. This may save you much time,
but do not forget to remove the packs afterwéards
Anchor each pack by its tape or corngr a large
haemostat hanging outside the abdomen.

Make sure the scrub nurse checks and counts the packs
and instrumentsvith you at the end of the operation.
Avoid leaving loops of bowel hanging outside the abdomen
exposed, especiallynder hot theatre lightsthey easily

get dekcated and the weighof bowel contents may
impair its mesenteric blood supply. Keep the bowel
covered with warm wet packs.

FOLLOW A ROUTINE. Take note of the smell, look at
the fluid, gently divide adhesionsninimize the risk of
sepsis, decompress the bowel, and make a thorough
examination of the abdomen (10.1). How extensively you
do this will vary. Limit your exploration to what is easily
practicable if:

(1) there is localized sepsis and yaim tolimit its spread

to the rest of the abdomen,

2) there is an inoperable carcinoma, or

(3) you are operating on a known problem.

However, even then it is good practice to take the
opportunity to make a full examinatioBecide carefully
though if the bowel is very stuck together whether you will
do more harm than good by separating all the adhesions
(10.1)

Explore the abdomen in an orderly way: look at the
diaphragm, liver, intraabdominal oesophagus, spleen,
stomach, duodenum, gdiladder, ad then the whole
small bowel.Draw each loop out of the wound, looking at
both sides, and at the mesentdfithe bowel is distended,
trace it distally to find the cause. Look at the large bowel
from caecum to rectum. Fedghe major vessels and
kidneys, look at the appendix, ureters, bladder, uterus,
Fallopian tubes, and ovarieBinally look at the hernial
orifices frominside. If necessary, look into the lesser sac
through the greater omentum; or behind the duodenum by
6 écherizing it (13.3); or at the oephageal hiatus by
dividing the attachments of the left lobe of the liver to the
diaphragm.

Do not forget to record your findings: even negative ones,
which can be most helpful later.

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

DIFFICULTIESWITH A LAPAROTOMY

If you cannot do an operation through one incision
make another. Keeyour original one open until you have
finished it may be useful!

BLEEDING can be difficult. You must know how to:
(1) tie vessels in the depth of a wound (3.2),

(2) placeties, without letting go of the threa®.2),

(3) usecurved and angled forceps,

(4) secure temporary tape control over major vessels.

If a surface is merely oozing consider applying
haemostatic gauze (3.1).

If the bleeding is annoying, rather than brisk
you may be able to sudkaway while you go on working.

If you have diathermy, consider applying it to the
bleeding point with a findipped dissecting forceps.
You should do this with pipoint accuracy.

If there is a constant ooze during the operation

(1) Theremay be an excess of citrate after transfusion of
many units of blood. This will not happen if you addmnl0

of 10% calcium gluconate after ever{ dnit (500ml) of
blood.

(2) There may be disseminated intravascular coagulation
(DIC), or some other clotting defect. If possible transfuse
at least 2 units of fresh blood to replace clotting factors.
Check the blood clotting time.

If bleeding becomes unmanageabledo not panic:
apply pressure, then packing. Either ligate or repair a
major vessel (3,2)

CAUTION!
(1) Do not stab blindly with a haemostat in a pool of
blood
(2) Similarly, do not apply diathermy through a pool of
blood it won't work!

If you accidentdly perforate a loop of bowe| do not try

to stop the leak of bowel contents with gauze.
Pinch it closed between your fies while someone gently
places non-crushing clamps proximally and distally.
Suction any spillage. Surround thelrgd loop with packs

to prevent the contents of the bowel flaggliinto the
peritoneal cavityRepair the perforation (14.3); if there are
O 2perforations near each other, it is best to sacrifice a
segment of bowel andnake one anastomosis (11.3)
rather than attempt to repair several holes.

If you open the pleura by mistake there is a danger that
the lung may collapse and cause marked hypoxia, because
only one lung is being ventilated, and also because blood
is passing through the collapsed lung unaltered.
If the patient is not intubated, stop operating to make it
easier for the anaesthetist to pass a cuffed tracheal tube
using suxamethonium. Intubation is not essenbiat chest
drainageusually is.To do this you may have to motee
patient As soon as the tube has been inserted, close the
hole in the pleura with a continuous multifilament suture.
As you insert the last suture ask the anaesthetist to blow up
the lung so that it almostuohes the pleura. At the end of
the operation insert an intercostal water seal dfafl)

and leave it in place for at least 48h@btain a chest
radiograph, and once the lung is fully expanded, remove
the drain, usually at-8 days.
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11.3Resecting &anastomosing bowel
end-to-end anastomos

A laparotomy will often mean resecting bowel. This is one
of the most critical procedures you will have to undertake,
and if you are inexperienced, one which will give you
much anxiety. lis one of the few surgical methods which
you can usefully practise before you operate on a living
human patient. So go to the butcher's, get some animal
bowel, and practise anastomosing that. The penalty for
failure in the patient will be peritonitis orfistula.

You will usually anastomose bowehdto-end, but there
will be occasions when you will have to do it etoeside,

(as in a Roux loop) or sige- side (as in a gastro
entepstomy, or cholecystgjunostomy)

Do not be worried by the complexity of the methods which
follow. The really important points are to:

(1) Make sure that you start with Bice viable pink
bleeding ends.

(2) Empty the bowel as best you can.

(3) Get their serosal surfaces together. If ylouthis, they
will soon unite. If you bring only the mucosal surfaces
together there will be no strength in the join and a leak is
likely.

(4) Close the bowel in2 layers using roundodied
needles. If you rely only on one layer, you need to be
extremelyneat and accurate. Beware of mucosa pouting
out after the first layer; it can easily do this at the
mesenteric borderEverted mucosa leaksSo if it does
evert as a 6dog earlésgitquers h
with the seosallayer.

(5) Do the sutdng outside the abdominal cavity on a
towel, or pack away the rest of the abdominal contents.
Contamination will then be less likely and clamps less
important.

(6) Wash the bowel with warm fluid after you have done
the anastomosis.

(7) Gently squeeze & bowel on eitar side to test the
anastomosis for leaks.

Fig. 11-5 SUTURING BOWEL.

Al, suture bowel with continuous Connell sutures, showing the
principle of 'the loop on the mucosa' inverting the bowel.
A2, anastomose bowel entb-end with 2 layers of sutures: an ‘all
coats' layer & a layer of Lembert sutures through the serosa only.
B, method of anastomosing bowel entb-end (1%17) using Connell
sutures. This starts on the antemesenteric border tothe mesenteric
border C, where it turns round to close the anterior layer the bowel
and D meets the beginning of the sutureagain back at the
antimesenteric border.E, 2 layers of sutures: the 1% continuous
absorbable 'all coats' layer &the 2" continuous serosalor Lembert
layer. F, anastomosiscorrectly done. G, Payr's crushing clamp, with
firm, narrow blades. H, Lane's noncrushing clamp with springy,
broad blades.

N.B. Pitfalls: I, bowel closed longitudinally (which will result in
stricture formation). J, bowel cut obliquely in a way which reduces
the blood supply to an area on theante-mesenteric border of one
loop. K, bowel partly deprived of its mesentery, and thus of its blod
supply. L, mesentery bunched together with a suture which occludes
the vessels supplying the boweM, closing a bowel perforation,
starting at one corner with a Connell suture.
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If you follow the 7 points above you won't go far wrong.
Note that anysutures which go right through the wall of
the bowel (and so mighedk) are usually infolded by a
2" layer of sutures which go through serosa and muscle
only; these are called Lembert sutures. Put the first layer
through all its coats this is the 'all-coats' layer.
Make the Lembert sutures of tB& layer bring the serosa

of one loop into contact with the serosa of the other loop.
Only put them through the outside peritoneal layer, the
muscle, and the submucosa (the strongegtrlaf the
bowel), and do not go through the mucosa into the lumen
of either loop.

Use a continuous suture: it is easier, cheaper, and probably
more reliable than using interruptedtsres, even with
large bowel Avoid catgutit dissolves just when theolwel

is healing, and so needs &92Jayer of sutures for
protection.If your stocks are limited, preserve some longer
lasting absorbable sutures.d.polyglycolic aid) specially

for bowel (4.6).Avoid cuttingV-shapedneedles on bowel

as these can prodei@a leak.

You will need to hold the bowel with stay sutures,
Babcock forceps (4.4) or clamps while you work on it.
It is also desirable to hold it shut so that its contents do not
leak out. Clamps do this best but you can aisdothtape.
There are 2 kinds of clamp: nostrushing ones and
crushing ones.

Non-crushing clampssuch as Lane'sr Kocher's have
thin, wide, flexible blades, and a ratchet with several teeth,
so that you can adjust the way you close them to the
thickness of the bowel. Use narushing clamps to hold
bowel without injuring it; hold them between your fingers
and 'mik' the bowel contents away from the area you are
working on. Apply only as many ‘clicks of the ratchet' as
you need to stop the contents of the bowel from escaping,
and blood fom flowing from the cut endsYou can use
Bulldog vascular clamps for baby bolwe

Crushing clampshave narrower, stiffer blades, a ratchet
with fewer teeth, and sometimes interlocking ridges on the
blades to grip the bowel more firmly. Crushing clamps
prevent leaking completely. 'Milk' the contents of the
bowel away from the area twe crushed, and then apply a
crushing clamp with its jaws protruding well beyond the
edge of the bowel, because bowel widens as you crush it.
Close the jaws tightly. Crushed bowel dies, @ad the
crushed bowel away with the clamp before making an
anastomseis Cut the bowel strictly transversely,
not obliquely(11-5J). As you do this, be sure there is a
non-crushing clampapplied to stop the contents of the
bowel spilling out. Crushing clamps are thus always used
in conjunction with norcrushing ones.

You will often have to operate on bowel when it is
distended and full of intestinal content: this fluid has
millions of bacteria, particularly anaerobeSpillage into

the peritoneal cavity will cause septicaemia very quickly
because the pioneal layer is sch a good absorptive
surface.So, in this situation, gu will have to use clamps
however,if you then join bowel which is full of intestinal
fluid, this will all have to passthe anastomosis!
The chance of leakage then high.

Avoid this disaster bgmptying the bowedvery time you
makean anastomosis. You will need to make sure that the
bowel reaches outside the abdomen, and emptying it does
not contaminate the peritoneal cayitiie very thing you
want to aoid! Therefore before you empty the bowel,
pack away the albmen as a protective measure.
I f you candt make the bowel
use a Bong sucker to decompressTtis will not work in

the distal small bowel or colonebause the content is
usually too thick, but that is where it is more important to
empty it!

You will then have to allow the bowel content to pour out
into a bowl, getting an assistant to hold both bowel and
bowl carefully so as not to spill the fluid, vi&ti you milk

the content out. Once you have done this, clamp the ends
of the bowel and clean them with swabs held in spong

f or c e p sonafs@ s vaakbily), dab the bowel ends
with betadine.

You can decompress bowela a nasogastric tube if the
conent is very fluid, and your anaesthetist is ready to suck
out the contents. The danger is spillage into the mouth,
and from there into the lungs, especially if the
endotracheal tube is uncuffedo not use this method
therefore with children!

FORCEPS, itestinal, norcrushing, flexible blades, Kocher's, Doyen's or
Lane's, 75mmUse these to hold the bowel while you anastomose it.
Non-crushing clamps have been designed to exert the right pressure
without being covered with rubber tubes. If yititthem with rubber, they

may crush too tightly.

CLAMP, Payr's, intestinal crushing, lever action, medium size, 110mm.
These are the standard crushing clamps.

CLAMP, Payr, intestinal crushing, lever action, small size for pylorus,
60mm.

VIABLE BOWEL ENDS
MUST BE NICE AND PINK

MINIMIZE CONTAMINATION

THE CHOICE OF THE METHOD depends on the nature
of the operation, your skill, and the equipment you have.

IS THE BOWEL VIABLE?TO RESECTOR NOT?
CAUTION! For any method of anastomosis the lebw
must be viable, which also means that its blood supply

must be good enough.

Wait to decide if the bowel is viable or namtil you have
removed the cause(divided an obstructing band,
or untwisted bowel which has twisted on itesenter)y.
You can usually tell if bowel is going to survive or not.
Base your decision on several of these sigio$,on one
only.

Bowel is viable if

(2) its surface is glistening,

(2) its colour is pinkish, or only slightly blue,

(3) it feels resilient like normal bowel,

(4) it contracts sluggishly (like a worm) when you pinch it,
(5) you can see pulsations in the vessels which run over
the junction between it and its mesentery.
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IS THE BOWEL
VIABLE?

DEA D
reseck

Fig. 11-6 IS THE BOWEL VIABLE?

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

B, if in doubt, remove the cause of the strangulation, apply a warm,
moist pack to it, and wait 10mins. If it is viable, its colour will change
from dusky to its normal pink.

C, itis dead and not viable if: (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.

Bowel is not viable it

(1) it tends to dry out and its surface is no longer
glistening,

(2) itis greyish purple, darmurplish redor even black,

(3) it feels like blotting pper,

(4) it does not contract when you pinch it,

(5) its blood vessels are not pulsating or elated

If you are in doubt, remove the cause of the
strangulation, apply a warm, moist pack to it, and wait
10mins. If it is viable, its colour will chamgfrom 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 doimgrovein
colour, consider all the discoloured bowel to be
nonviable.

If a section of bowel is obviously norviable, resect it
and make an endto-end anastomosismaking sure the
ends you wish to join together are viable

If only part of the wall of the bowel is nonviable,

as with a Richter's hernia (48, you may be able to
invaginate it. If you are going to do this, thenviable
bowel must:

(1) not be perforated,

(2) not extend over more than 30% of the circumference of
thebowel,

(3) not extend to the mesenteric border, because suturing
here may interfere with its blood supply,

(4)be surrounded by a border of healthy bowel.
Use 2 layers of absorbable suture to bring the serosal
surfaces of the healthy mamg together in the transverse
axis, so as to invaginate the neiable segment into the
lumen of the bowel whereit can safely necrose

It may actually be easier to cut out thenndable portion,
and close thé/-shaped defect with invagiting Connell
sutures.

If it does not satisfy these criteria, resect the-wiable
portion formally.

If there is a completely encircling narrow band of
greyish white necrosis resect it andnakean endto-end
anastomosistherwise it will turn into &arréstricture of
the bowel later.

If you release a loop of bowel from a constriction ring

be especially carefulThe loop of bowel itself may be
viable, butthere may be a narrow band of necrosis at both
the afferent and the efferent endismay slough at these
narrow areas. Experts would resect the bowel. But, if you
are not expert at bowel resection, oversewing the necrotic
areas with Lembert sutures may be safer. If so, make a
note of what you have found and done. A Garré stricture
mayform anyway, and the obstruction may recur.

IS THE BLOOD SUPPLY GOOD ENOUGH?

If the mesenteric vessels of the bowel you are going to
anastomose are not pulsatingtrim it back boldly until its
edge bleeds with healthy red blood. If this does not happen
immediately, try waiting a few minutes. If the flow is not
pulsatile, it may become so if you wait a few minutes.
Pick up the bleeding vessels with 4/0 absorbable suture,
and do not rely on your anastomotic sutures to control
bleeding

You can use what we describe here as2tlsyer method'

or you can use 'the one layer method'. Both methods are
usually done with clamps, but can if necessary be done
without them. Both the descriptions here assume you are
doing an endo-end anastomosis

END-TO-END ANASTOMOSISWITH 2 LAYERS USING
CLAMPS (GRADE 3.3)

Using bowel clamps (:I) is the standard method,
because it causes the least contamination of the peritoneal
cavity. You have first to join the back of the bowel (as it
lies in front of ya) and then the front. The important
places for |l eaks are the
front parts of the anastomosis join one anqtter the
mesenteric and the anteesenteric borders of the bowel.

6c
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RESECTION AND ANASTOMOSIS OF BOWEL

B

crushing non—crushing clamps

bring the ends
of the bowel
together

SR\ E ... F
SR e o

\\:_ NV
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o £ d rah '

> = § % [} | - t th —

A s Y el . evert the '
SoSEE S Rt onds of %y

— ""I’”WWFET:\ = I the bowel

divide
the bowel
flush with

the crushing
clamps

the Lembert
layer complete

sutures
through
the seromuscular

make this

K into a
stay suture

repair the
mesantery

CLAMPS OFF anterior layer Is the anastomosis
complete adequate?
Does it leak? take care not to

damage rhe vessels!

Fig. 11-7 RESECTION AND END-TO-END ANASTOMOSIS IN Apply non-crushing clamps in StepB and keep them on until Step N.

2 LAYERS WITH CLAMPS. Remove the crushing clamps with the loop of bowel in Step E.
This method uses 2 crushing clampsit can be done without any The critical parts of this anastomosis are the inverting Connell

clamps using stay sutures orapes instead. sutures in steps IN.
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If serosa of one loop is to be in contact with serosa of the
other loop at these critical pointswert the bowel here
The suture which does this best is the Connel5R,C).

The principle of this is that the suture starts outside the
sera and comes out into the mucosa; it then goes back
into it again, and it comes out of the serosa of the one end
of bowel. It then goes back into the serosa again on the
other end of bowel to be anastomosed. It makes a 'loop on
the mucosa' (16D). It is this loop which makes the
mucosa invert. The bigger the bite on the outside (serosa)
and the smaller on the inside (mucosa), the better the
bowel ends will invert.

Decide the length of bowel you want to resect-TA).
Apply 2 crushing clamps at each enfltbe nonviable
bowel to be resected, including a small portion of viable
bowel, and nostrushing clamps 2cm away on the viable
parts of bowel to be joined together {IB). Do not place
clamps over the mesenteric vessels.

If the mesentery is too thick br you to see the vessels
clearly through it, even when the mesentery is held up
against the light, (as in the sigmoid colon, and the small
bowel mesentery in moderately fat patients, especially
distally), divide the peritoneal layer covering the
mesenterycarefully with fine scissors nearest to you to
outline the vessels (14C). Dissect the vessels, place a
small artery forceps on each and ligate them one by one,
using a 2/0 or 3/0 suture (or smaller for children & babies).
To save suture material you rcdeave the haemostats
untied on the part of bowel to be resected.

Pack away the other abdominal contents, and place one of
2 large abdominal swabs under the bowel to be resected.
Make sure you protect the abdominal wound edges from
contamindéon.

Divide the bowel on the outside of the crushing clamps
(11-7E), using a sharp knife to give a clean cut. Empty the
bowel of its content into a bowl, or using a guarded sucker
Bring the norcrushing clamps together (FF) and evert
them(11-7G).

Insert a continuous Lembert suture through the
seromuscular coat of the posterior layer of the bowel
(the one which is furthédrom you) starting at the ant
mesenteric border (11H), leaving one end long to act as
a stay suture (:Il), and continue till the mesenteric
border leaving the suture to hanBo not cut it off, or its
needle you will use it againStart the all coats edinuous
inner layerat theanti-mesenteric border with a loop on the
seromusculatayers of both ends of bowel, leaving one
end long as & stay suture (1-7J) you can differentiate
this from the first stay suture if you are using the same
thread by putting a loop on, iand continue by passing
inside the lumen as a single all coatgure (11.5BC).
Continue as a simple over and over suture until you reach
the mesenteric end (47K). Make sure you get our
assistant to keep the right tension on the suture and let it
snug down nicely on the bowel wall, so that you cannot
insert a smihartery forceps between the suture points.

If the sizes of the bowel ends differcalculate taking
more widely spaced bites on the bigger bowel end than on
the smaller end, so that you reach the mesenteric ends of
both bowel ends simultaneouslihis t&kes some practice.

(Alternatively, use interrupted sutures: place stay sutures
at theantemesenteridborder of both ends of bowel, and
tie these together; likewise do the same at the mesenteric
border of both ends of bowel. Then place a suture midway
beween the2 sutures on one end, and again midway
between the2 sutures at the other end, and tie them
together. Continue with another suture midway between
the first antemesentericstay suture and this last one
placed in the middle of the bowel, and gaide the bowel
wall distance each time in half. That way, you will not
end up with excess bowel on the distended side.)

Then using the same suturpass through from inside to
outside the serosa (/L) and continue as an all coats
inverting Connell sture on the anterior layerl{-5A,
11-7M), till you join the beginning of the same suture at
the antemesentericend again (14/N). Tie the2 ends of

the inner continuous suture together and cut them, leaving
5mm ends. Now remove the narushing clamps.
You may immediately see a defect; the tension may be
released by removing the clamps and make the final
outside suture easier.

Continue with the first continuous Lembert suture which
you left hanging long on the mesenteric bordmnd go
round till you end at thantemesenteridoorder (1170).

Tie the2 ends of the oter continuous suture togetheand

so complete the circle (14P). Test the patency of the
lumen with your fingers (1:¥Q). Massage some of the
bowel conents past the anastomosis to test for leaks.
If you are worried, place the anastomosis under water and
squeeze: look for gas bubbles; if there are none,
your anastomosis is sound.

Close the defect in the mesentery watntinuous 2/0 or
3/0 suture, taking great care not to occlude the vessels.

END-TO-END ANASTOMOSISBY A SINGLE LAYER
SUTURE (GRADE 3.3)

The important feature about this method is that it uses a
single layer suture.

Essentially this method is like th | ayer 6 but
single all coats layer, dispensing with the outer
seromuscular layer; you need to be very careful to place
the loops of the suture accurately and close enough
together. These sutures cannot be made too neatly.

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.
This converts the onlayer method into a partid layer
method. You should be able to get most of the way round
the bowel, but you may not be able to suture its mesenteric
border.
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BOWEL SUTURING METHODS

unequal bowel diameter

small howel expanded to
size of large bowel

Fig. 11-8 SOME BOWEL SUTURING METHODS.

A, If the bowel that you want to anastomos endto-end is unequal in
size,B, make a cut in theante-mesentericborder of the smaller piece,
soC, it enlargesto the same size

After Turnbull RBIr. Ethicon, permission requested.

END-TO-END ANASTOMOSISBY THE OPEN METHOD
(GRADE 3.3)

This method is indicated:

(1) When you do not have any clamps.

(2) When you cannot get clamps on to the bowel, as when
joining large bowel to rectum &ift a Hartmann's procedure
(12.10.

(3) In infants and small children, because all clamps crush
their delicate bowel to some erte although bulldog
vascular <c¢clamps are |l ess tr
the bowel by stay sutures, and suture the posterior walls
together by an altoats suturelnstead of starting at the
antanesenteric border, you may find it easier to start
postriorly opposite where it is easiest to finish.
Place 2 separate Connell sutweat this point, and with
each, work round anteriorly, finally tying both sutures
together.The open method does however increase the risk
of contaminating the gritoneal cavity and it is therefore
essential to empty the bowel completely before starting.

Which parts of the bowel can you safely anastomose to
which and when? You can anastomose large bowel
safely if it is empty: give bowel preparation and enemas
beforehand for the elective cases, or empty the bowel as
described for emergency caséfsthe colon is perforated

or gangrenous, and particularly when there is heavy faecal
soiling of the peritoneal cavityhis is not safespecially if

you only have catgut You should then make a
diversionary colostomy (11.6).

If you are not happy that you have made a satisfactory
anastomosis(no anastomosis is ever quite 'watertight’),
you can bring up a loop of omentum and suture this
loosely over the placehich you think will leak. This is
optional; there are certain occasions when it is very useful
notably the repair of a perforated peptic ulcer {13

You should use preferably lofigsting absorbable sutures
for the inner layer or in the oflayer mehod; the outer
layer can use any type of suture, but ldasting
absorbable (especially in children) is best.

Remember to close the defect in the mesentery after you
have completed the anastomosis, in order to prevent an
internal hernia. Do this carefylso as not to pick up any
blood vessels in the mesentery and damage the blood
supply to the anastomosis ¢(5L1).

If, when you have completed the anastomosis,
the bowel is not viable (‘purplish’), resect its ends and
start again!

If the loops are very unequal in size(as when
anastomosing small to large bowel), you can make a small
cut in the antemesentericborder of the smaller loop
(11-8A,B,C). The endo-side or siddo-side anastomosis

is a poor alternative, and probably madikely to leak.

If you do not have time (because the patient is too sick:
damage control)or cannot make an anastomosis
(because you have not practised), you can temporize by
closing the bowel ends with tape andureing for a

2" Jook laparotomy(10.1)in 48hrs. Alternatively, secure
both ends of bowel over a piece of tubing connecting the
two, especially if the prximal bowel is very distended.
Plan a 2¢look laparotomy as before.

PURSE STRING SUTURES

A purse string suture is an invaginating suture around a
circular opening, and can be used to fix a caecostomy tube
(11.6) or prior © draining the gallbladder (1BB).

Use it also to bury the necrotic base of an inflamed
appentix(14.t) . Hold the O6cornerséo

Place a continuous Lembert suture through the serosa and
muscle only, all round the appendix. 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
assistant to pull up éhopposite side of the purse string as
you do so. If you happen to penetrate all layers of the
bowel, reinforce the purse string with some more inverting
sutures.

ENTEROTOMY AND CLOSING A
PERFORATION (115M) (GRADE 3.2)

BOWEL

An enterotomy is an openirig the bowel. You may have

to make one to decompress the bowel 412make a
stoma (11.5), to inspect the bowel to see where bleeding is
coming from (13.4), or to removascarisworms (12.%

or a foreign body (125). Make alongitudinal openig in
theant-mesenteric border of the bowel.
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CLOSING BLIND END OF BOWEL

closing the
A large end

crushing clamp

the crushing
D clamp has
been removed

Vo

o
B

e -
non--crushing
clamp
-
completing the ’ o
first layer r\./-\./' inserting move the
Lembert non-crushing
sutures clamp back
i ' B
1 END-TO-SIDE ANASTOMOS
inserting stay J
sutures Lormbert layer B onmyr tatorny U/

Connell suture

Lembert sutures
for the

anterior layer Q complete testing patency

R & leak.

Fig. 11-9 CLOSING A BLIND BOWEL END AND END -TO-SIDE

ANASTOMOSIS.

A-D, close the blind end of the bowel. H, invert the previous layer N-O, insert the anterior all-coats layer. RQ, then the anterior
of sutures. |, insert stay sutures. JK, insert posterior Lembert layer. Lembert layer. R, test its patency anctheckif there is a leak.

L-M, insert the posterior all-coats layer
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Donét ¢ Iflamede small rbowel perforatiora leak
will becertain Resect the involved segment or drain it!

Close the hole transversely i layers as if you were
anastomosing bowel. In this way you will not narrow its
lumen. Start with a seromuscular suture just beyond the
hole, kaving one end long as a st&@ontinue this as a
Connell altcoats suture till you have closed the hole,
and tie a knot again leaving the end long as a stay.
Cover this suture with a continuous seromuscular Lembert
suture from just beyond tHE! knot to just beyond #2",

thus invertng the first layer completelylest the closure
with your fingers by milking intestinal content past it.

CLOSING A BLIND END OF
BOWEL (11-9A-H, GRADE 3.2)

Using a straight or curved needle, clos
the end of the bowel with continuou
atraumatic sutures working from side
to-side from one end to the othe B
(11-9B,C). When you have got to the
other end, pull the suture tight an
remove the clamp. Workatk to the
end where you started, this time makir
over and over sutures (ED,E).

Tie the ends of the suture and cut the
off 5mm from the knot (1:BF).

Cover the closed end of the bowel wit
a layer of inverting Lembert 2/0 sues

through the seromuscular coat {3G).

11.4End-to-side & side-to-side
anastomoss

END-TO-SIDE ANASTOMOSIS
(GRADE 3.3)

INDICATIONS.

(1) Constructing a Roux loop

(2) Bypassing an inoperable colol
tumour, septic or  tuberculous
adhesions or as an leéernative to
ileocaecal resection

(3) When there is a big difference in thi
size of 2 loops of bowel to be
anastomosed (thougthe method of
11-8B is bettey.

Fig. 11-10 SIDE-TO-SIDE ANASTOMOSIS is
useful for creating a bypass without resecting
bowel. A, hold the bowel loops with stay
sutures and join them with the Lembert
sutures that will form the posterior layer of the
anastomosis.B, open both pieces of bowel.
C, start the posterior all-coats layer with a
Conndl suture. D, the poserior all-coats layer
has reached the other end, so now continue
anteriorly as a Connell suture. E, complete th
Connell suture. F, insert the anterior Lembert
layer. G, test the anastomosis for patency and
for a leak.

anterlor layer

SIDE-TO-SIDE
ANASTOMOSIS

incise in a teenia
if it is targe bowel

METHOD. Bring the clamped loop of bl close to the
other viscus, and insert stay sutures through the
seromuscular layers only (#1). Complete the layer of
interrupted seromuscular sutures-al).

Clamp the other viscus and open it preferably with
diathermy so as to make a stoma equoalize to the small
bowel (119K). Trim the loop of bowel if necessary.
Start the inner all coats layer with a Connell inverting
sutue (11-9L). Continue this as an ovandover suture to
the other end, and return using a continuous Conneitesut
for the anterior layer (£8N).

for the posterior layer }////

Connell inverting
suture -
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When you reach the end tie tBeends of the continuous
all coats suture togetr and leave the ends 5mm long
(11-90).

Insert a layer of interrupted inverting seromuscular
Lembertsutures (119P-Q). Test the lumerfor its patency
and any leakagét should admi fingers (119R). Repair
the defect in the mesentery with 2/0 or 3/0 suture.

SIDE-TO-SIDE ANASTOMOSIS (GRADE 3.3)

INDICATIONS.

(1) Gastrojejunostomy (1-36)

(2) Cholecystojejunostomy (15)

(3) Bypass without resecting bowel.

METHOD. Bring the clamped bowel close to the other
viscus as before and insert a layer of continuous Lembert
sutures through the seromuscular coats of both of them,
starting with stay sutuseat each end aboutr from the

line of your proposed incision (1110A).

Clamp the other viscus and incise both bowel and viscus
for about 3cm (1410B) with diathermy if possible.
Starting with a Connell inverting suture ¢10C),

use alkorbable to join the posterior cut edges of the bowel
with an all coats continuous ovandover suture
(11-10D). When you reach the other end continue as a
Connell inverting suture along the anterior layer of the
anastomosis (10E). Finally, omplete it and tie the ends
of the suture together, leaving 5mm cut ends. Insert an
anterior layer of Lembert seromuscular sutures1QE).
Test the lumen of the stoma with your fingers-(DG)

and move the bowel contents over the anastomosis to
check fa leaks.

11.5Stomas

In the upper part of the bowelhe purpose of a stoma
(gastrostomy, or jejunostomy) is usually to allow input of
food and fluid for nutrition; in the lower part (ileostomy,
caecostomy or colostomy) it is to let the bowel contents
drain outside the abdominal wall. The bowel can become
obstructed at any point. It is possible to-fd®ss such an
obstruction by making such a stoma (opening) proximally.
If it is not safe tanakean anastomosis, it is best to fashion
such a protectivestoma, and close it later when bowel
continuity is restored.

There ar& main ways of making a stoma:

(1) Bring a loop of bowel to the surface and make a stoma
at its apex, without resecting any bowel.

(2) Bring the affected loop of bowel out of the abdomen
through a special opening and then resect the loop.
This leaves a proximal and distal esttma. If you are not
skilled, it is useful way of resecting gangrenous or injured
bowel, and makig a stoma without soiling the abdominal
cavity.

gangrenous

IF BOWEL ANASTOMOSIS

IS NOT FEASIBLE A
C
create spout by
B suturing everted

mucosa to skin

E

Replace the
electrolyte

and fluid loss J
V.

much fluid and
electrolyte loss

Fig. 11-11 IF BOWEL ANASTOMOSIS IS NOT FEASIBLE,
e.g.in a typhoid perforation, bring the gangrenous segment (A) out
through a separate incision (B), cut it off so as to make an ileostomy
with a spout (C), and suture all coats of the bowel to the skin of the
abdominal wall with interrupted sutures. D, there may be several
stomas. E, here will be much fluid and electrolyte loss, which you
must replace IV. F, nurse the patient like this.

E,F After lan HulmeMoir.

In many cultures having a stoma is abhorrent. So you may
have to use your best persuasive skith encourage your
patient to tolerate one. Show the patient what the stoma
bags look like, andmark the site for the stoma
preoperatively. This should be away from natural skin
creasesvhich may only appear on lying down, sitting or
standing up, scars,the umbilicus, and away from bony
points. It should preferably be within the rectus muscle
below the belt line, but be readily accessitel visibleto

the patient, so should then be above the level of the
umbilicus andnot on the underside of a fat mkrous
abdomeh

There should be about@m around the stoma of smooth
abdomina skin to stick the stoma bagdiark the correct
site preoperatively with indelible ink, or henna paste.

Never fashion a stoma inside a laparotomy wound!
(This wouldbe like siting a toilet in the kitchen!)
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Commercial bags come as epiece or twepiece systems,
with a flange to attach the baghe advantage of the
two-piece is that the stoma can be examined easily and the
skin adhesion is not disturbed: yhare more expensive
and need #lat surface to stick nicelylhey are difficult to
manipulate by the elderly and by those with arthritis.

Di fferent
interchangeable: pouches of the wrong size which do not
attachto the flange are then useless!

The biggest problems are leaks: it helps to have sealant
pastes and skin barriers, adhesive tape and supporting
belts. Make sure the opening of the bag fits exactly on the
stoma: measure it with a paper template.

Fortunatéy, most stomas are usually only needed
temporarily.

TYPES OF STOMA
A gastrostomy (13.9)is an opening made in the stomach
for feeding.

A jejunostomy (11.7) is usually used also for feeding,
but by inserting a tunnelled fine tube through the wall of
thejejunum.

The common sites for distal bowel stomag11-12):
(1) the terminal ileum. (2) the caecum. {Bg right sideof
the transverse colon. (He sigmoid colon.

An ileostomy is usually made by bringing an end loop of
terminal ileum through the abdominal wall. Because of
the liquid bowel content full of enzymes at this point,
spillage onto theskin causes rapid excoriation. To avoid
this, fashion the ileostomy carefully by evewi it as a
spout. You still need to evert the ileostomy stoma if you
are making a loop ileostomy, unless you have very good
stoma appliances.

A spout ileostomyis normally sited in the distal ileum.
It can be used as a conduit for urindiversion.

A loop ileostomy can be used for bowel diversion,
but is more difficult to manage than a colostomy

A caecostomycan be made by placing a tube in the
caecum and letting the liquid faeces draiihis is easier
than doing a transverse colostomy, but:

(1) The risks of soiling the peritoneum are greater.

(2) A caecostomy often does not work well, and needs
much washing out, so it is difficult to manage
postoperatively.

(3) It diverts little of he faecal stream. But, provided the
tube is not too small, it may do this adequately.

(4) 1t can only be temporary. A caecostomy is useful if a
patient is desperately ill, and you can, if necessary, fashion
one under LA without exploring the whole abdomen

A transverse colostory can be made as a loop, or double
barrelled, or as a spectacles colostomy. Always make it in
the right side of the transverse colon. This should not be
difficult unless the colon is very distended,
or the mesocolon is short.

manuf acturerso fl

A sigmoid colostomyis an alternative to a transverse
colostomy. Here again you can make a loop, or adjacent or
end colostomy (as in the Hartmann operation, 12.9)

ange si zes ar e not

Fig. 11-:12 STOMAS.

A, proximal descending colostimy and distal mucous fistula.
B, Hart mannds
resection, the rectum is removgdC, loop transverse colostomy.
D, adjacent (double-barrelled) colostomy. E. loop cobstomy
prepared over a rod.F, loop colostomy opened withmucocutaneous
sutures. G. Brooke ileostomy: (1) advance the bowel through the
abdominal wall and secure it to the anterior rectus sheath;
(2) place sutures through the cut edge of bowel, with a seromuscular
layer at skin level and subcutaneoustissue to evert the spout;
(3) completed ileostomy with mucocutaneous suture$d, caecostomy
using a size 8mm endotracheal tubd, purse string and suture fixing
the caecum to the peritoneumAfter Hampon BG, Bryant RA. Ostomies
and Continent Diversions, Mogth992p.359-67

There are various types of loop or end colostomy

A loop colostomy brings a loop of bowel out of the
abdomen over a short length of rubber tube, or a glass rod.
This is the easi¢stoma to make and close, and is suitable
for most purposes. However, it does not completely
defunction the distal colon.

A double-barrelled colostomy, is a loop colostomy
modified by suturing the last few centimetres of its limbs
together inside the abthen, so that they resemble a
doublebarrelled shotgun. You can then later crush the
spur (wall) between th@ loops to make the colostomy
easier to close,but this method has dangerous
complications.
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