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SUMMARY

This is a review of 45 consecutive cases of penetrating injuries 
of the colon treated at Kenyatta National Hospital from 1986 to 1992.
The records of 42 male and 3 female patients (mean age, 28.8 years) 
were analysed. Injuries were due to stabwounds in 66.7% of patients, 
and gunshot wounds in 17.8%. Patients with gunshot wounds had other 
injuries more often than did those with stab wounds, and morbidity and 
mortality were greater. Thirty two (71.1%) patients underwent primary 
repair without colostomy. In thirteen (28.9%) a colostomy was constructed. 
The overall mortality rate for the series was 4.4% and included two 
patients who died within 24 hours of admission. The overall morbidity 
rate was 46%, with surgical wound sepsis contributing significantly to the 
high morbidity.

Mortality and morbidity were increased in patients who were in 
shock when admitted to the hospital, those with other associated injuries, 
multiple colon injury, increasing transfusion requirement, faecal 
contamination of the peritoneal cavity, and those delaying by more than 
8 hours from injury to operation. Primary closure of the penetrating 
colon wound was significantly superior to colostomy in terms of 
morbidity (36.7% vs. 69.2%) and period of hospitalization (13.6 vs. 36.8 
day, student's t-test, p less than 0.01). All documented colostomy 
closures (7 cases) were without mortality but with morbidity rate of 
28.6%.

In the absence of the above risk factors, the likelihood of infec
tion is low, suggesting that primary repair or resection and anastomosis 
are safe methods of management of colon injury. When these risk factors 
are present, the risk of infection is high and colostomy is the preferred
method of management. Primary repair should be the mainstay of treatment• <
of stab wounds of the colon, and the skin and subcutaneous tissue of the 
laparotomy wound should be managed by delayed primary suture or allowed 
to heal by secondary intent to minimize wound sepsis.
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INTRODUCTION

The  f i r s t  re fe rence  to colon in ju r ie s  can be found  in the 

book o f  Judges where we read how Ehud stabbed Eglon, K ing  

o f  Moab. Eg lon 's bowel was p e r fo ra te d  and he su bse quen t ly  

d ied  (1 4 ,2 4 ,2 6 ) .  The even tua l outcome in th is  case, th a t  is , 

death  was the same as what was almost u n i fo rm ly  noted d u r in g  

the  many ce n tu r ie s  to follow (2 2 ,5 7 ) .  A l th o u g h  Lembert in  1827 

was the  f i r s t  to reco rd  the success fu l c losu re  o f  a small bowel 

p e r fo ra t io n ,  re p a ir  o f  colon wounds c o n s is te n t ly  fa iled up u n t i l  

the  time o f  World War I (57 ) .

H is to r ica l rev iew  o f  m o r ta l i ty  ra tes

The m o r ta l i ty  and m o rb id i ty  from  acute  in ju r ie s  to the  colon 

have been reduced con t in o u s ly  by  a g g re s s iv e  s u rg e ry  d u r in g  the 

20th c e n t r u r y  (2 7 ) .  A t  the  time o f  the  Am erican C iv i l  War 

m o r ta l i ty  o f  these in ju r ie s  were almost 100% (9 ,1 8 ,2 6 ) .  D u r in g  

World War I, when the method o f  t re a tm e n t  was p r im a ry  c losu re , 

the  m o rta l i ty  ra te  was 60% (9 ,2 2 ,2 6 ,2 7 ,6 1 ) .  In World War I I ,  

the  p re fe r re d  method o f  t rea tm en t was e x te r io r iz a t io n  o r  p rox im al 

colostomy and the  m o r ta l i ty  ra te  fe l l to  30% (9 ,2 6 ,6 1 ) .  In the 

Korean War the  m o r ta l i ty  ra te  f u r t h e r  decreased to 15% (2 2 ,2 7 ) .  

T h is  decrease was achieved by  ra p id  t ra n s p o r ta t io n  o f  the  in ju re d  

to  hosp ita l ( th u s  re d u c in g  the  pe r iod  o f  po ten t ia l con tam in a tion ) ,  

a n t ib io t ic  a v a i la b i l i ty  and im provem ent in  re s u s c ita t iv e  measures 

(2 2 ,6 1 ) .  In many o f  the  recen t c iv i l ia n  se r ies , the  m o r ta l i ty  

o f  colon wounds has now fa llen  to less than  5% (9 ,2 6 ,5 4 ) .
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Colon injuries have long been of great interest to surgeons and 
have always presented a dilemma for them (22, 32). The very 
poor results associated with these injuries probably stimulated 
this interest. As long as people continue to quarrel and live 
dangerously; these wounds, will have a place of importance (22).
In many countries, severe abdominal trauma as a result of civil 
violence is on the increase and colon injuries are one of the 
commonest problems seen in large metropolitan hospitals. Patients 
sustaining colon perforation from abdominal trauma often present 
a major challenge in diagnosis and treatment. It is often impo
ssible to substantiate such injury with certainty until laparotomy 
has been performed (48).

The principles of treatment of injuries to the colon have 
vacillated widely since the turn of the century (37). The 
evolution of operative management of civilian colon injuries 
has clearly departed from the military dictum advocating mandatory 
colostomy (3,61). Over the last decade, the concept of primary 
repair of traumatic colon injuries had gained increasing support 
(5, 6, 7, 8, 17, 54, 57, 59). The safety of this practice has 
been attested by several authors (39).

In surgical practise in a developing country, colostomy 
construction has obvious disadvantages. Colostomies are ill- 
managed by the patient due to poor education, the unreliable 
supply of collecting appliances and inadequate toilet facilities. 
Members of a largely out door population become social recluses 
and productive members of society are kept away from the work
place for prolonged periods of time (39).
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AIM AND OBJECTIVES

AIM

To critically evaluate primary repair and colostomy in the
management of penetrating colon injuries and to suggest a
policy of operative treatment of such injuries.

SPECIFIC OBJECTIVES 1 2 3 4 5

1. To establish the age distribution of colon injuries.

2. To determine the morbidity and mortality of colon injury.

3. To determine which factors present before operation and 
occurring as a result of injury influence the risk of 
subsequent infectious complications.

4. To evaluate colostomy and primary repair as modes of 
management of colon injury.

5. To establish a policy of treatment of colon injury based 
on any conclusions drawn from the above observations.
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LITER ATU R E REVIEW 

Colon anatomy

The  colon ex tends  from the ileo-caecal ju n c t io n  to the 

rec tum  in f r o n t  o f  the  t h i r d  piece o f  sacrum . I t  is co n v e n ie n t ly  

cons idered  in fo u r  p a r ts ;  the  ascend ing , t ra n s v e rs e ,  descend ing  

and s igmoid. The ascending and descend ing  colon are re la t iv e ly  

f ix e d  to  the p o s te r io r  abdominal w a ll.  The  lower p a r t  o f  the 

fo rm e r  may come in to  con tac t w ith  the  a n te r io r  abdominal w a ll,  

w h ile  i t s 1 upp e r p a r t  is covered by  co ils  o f  small in te s t in e s .

The  hepatic  f le x u re  lies in f r o n t  o f  in fe r io r  pole o f  the r ig h t  

k id n e y  and is u n d e r  cove r o f  the  in fe r io r  su r fa ce  o f  the r ig h t  

lobe o f  the l iv e r .  The t ra n s v e rs e  colon w h ich  te rm ina tes  at the 

sp len ic  f le x u re ,  is v a r iab le  in pos it ion  s ince i t  has a complete 

pe r itonea l inves tm en t w ith  a m esente ry . I t  is in  con tac t w i th  the 

a n te r io r  abdominal wa ll.  From r ig h t  to  le f t ,  i t  lies in f r o n t  o f  the 

h i lu s  o f  the r ig h t  k id n e y ,  the  second p a r t  o f  the  duodenum and 

the  head o f  the pancreas success ive ly .

The splenic f le x u re  is in con tac t w i th  the  lower p a r t  o f  the 

sp leen, the g re a te r  c u rv a tu re  o f  the  stomach, the  ta il o f  the 

pancreas , and the  a n te r io r  su rface  o f  the  le f t  k id n e y .  A n te r io r  

to  the  descending colon, are the co ils  o f  je junum . The sigmoid 

colon wh ich ends oppos ite  the  m iddle o f  the  sacrum by  becoming 

the  rec tum , hangs down in  the pe lv is  on the  m esentery  com plete ly 

in ves te d  in pe r itoneum . T hu s  its  re la t io ns  are va r ia b le .



5

A ppend ices  epip lo icae wh ich  are sca tte red  o v e r  the  free  

su r face  o f  the  whole colon have no anatomic fu n c t io n  b u t  are 

o f te n  use fu l in he lp ing  to p ro te c t  a s u tu re  line o r  c losu re  

o f  a p e r fo ra t io n  in the  co lon. The presence o f  taenia coli 

is o f  convenience in  fash ion ing  a co lostom y, whence a long

i tu d in a l  opening is made th ro u g h  the  p rom ine n t an t im esen te r ic  

taen ia . The s ite  o f  e lection o f  a tem p o ra ry  colostomy being 

the  r ig h t  t ra n s v e rs e  colon wh ich  is mobile, has a broad  mesen

te r y ,  and can be b ro u g h t  to  the  su r face  e as i ly .  The  a r te r ia l  

s u p p ly  o f  the  r ig h t  colon, from the ileo-caecal ju n c t io n  to 

app ro x im a te ly  the m id - t ra n s v e rs e  colon , is from the  s u p e r io r  

m esenter ic  a r te ry  th ro u g h  its  i leo -co l ic ,  r i g h t  co l ic , and m iddle 

co lic  b ranches . The  le f t  colon is supp lied  by  the u p p e r  and 

lower le f t  colic and sigmoid a r te r ie s ,  from  the  in fe r io r  m esenteric  

a r te r y .

These a r te r ie s  b i fu rc a te  and form arcades abou t 2.5 cm from 

the  mesocolic b o rd e r  o f  the la rge  in te s t in e s .  From these, th e re  

is a f ree  anastomosis o f  vessels re s u l t in g  in  the  fo rm ation  o f  a 

s ing le  a r te r ia l  t r u n k ,  the m arg ina l a r te r y  o f  Drummond 

(14 ,20 ,35 ,49 ,53 )
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Bio logy  o f  colonic healing

Healing o f  s u tu re  lines in the  colon is dependent upon 

many system ic and local fa c to rs .  S ch rock  et al (1972) rev iewed 

fac to rs  th a t  seem to pred ispose to  s u tu re  line leakage. These 

fac to rs  in c lude , among o th e rs ,  p e r i to n i t is  from  the o r ig in a l 

con tam ina tion , necess ity  fo r  in tra o p e ra t iv e  t ra n s fu s io n  o f  more 

than 4 u n i ts  o f  b lood, in tra o p e ra t iv e  h y p o te n s io n ,  and metabolic 

cond it ions  not conduc ive  to good t issue  he a lin g ,  i . e . ,  d iabetes, 

uraem ia, m a ln u tr i t io n ,  old age and im m unosuppress ion  from w ha teve r 

reason (10, 26, 61). Healing o f  wounds in  the  colon depends on a 

balance between syn thes is  and b reakdow n o f  collagen (26, 52, 59). 

H un t and Hawley (1969) found  th a t  co llagen syn th e s is  is re ta rde d  

in s k in  wounds a f te r  severe remote t raum a , p ro b a b ly  because o f  

t issue  h yp o x ia ,  and i t  is reasonable to e x tra p o la te  the  same e f fe c t  

to co lon ic  wounds, a lthough  th is  has no t been es tab lished . Collagen 

b reakd ow n , caused by the enzyme collagenase, is a phys io log ic  

response to colonic w ound ing  (5 2 ) .  C ro n in  e t al (1968) demonstared 

increased co l lageno ly t ic  a c t iv i t y  in the  co lon ic  wall a f te r  i ju r ie s  and 

co lonic anastomoses (1 , 52). Hawley e t al (1970) also repo r te d  

increased amounts o f  collagenase in the  v ic in i t y  o f  in fec ted  s u tu re  

lines as opposed to non in fec ted  ones. The  increased co llageno lys is  

could at least be p a r t ia l ly  respons ib le  fo r  the  b reakdown o f  the 

anastomoses because o f  weakening o f  s u p p o r t in g  laye rs  o f  the 

co lonic wall (1 ) .  A n o th e r ,  perhaps  more c r i t ic a l  fa c to r  in the
r

anastomotic d is ru p t io n  is the presence o f  in tra lu m ina l bac te r ia .  

Bacter ia  t rapped  in  the  s u tu re  line cou ld  re s u l t  in a s u tu re  line 

abscess and eve n tu a lly  c o n t r ib u te  to necros is  and anastomotic leak.
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As pointed out by Hunt and Hawley (1969), the bursting strength 

of a colonic suture line is weakest on the third postoperative 

day (1, 10, 26, 52). Disruption of suture lines in the colon is 

disastrous complication which is clinically apparent in 5% or 

less of all colonic anastomoses despite careful suturing tech

niques (1, 52).

Hawley and Hunt and their associates (1970) cited three 

properties of collagenase which are particularly significant to 
the management of trauma to the colon (52). These are as follows:

(a) Collagenase is present in higher concetrations in the colon 
than elsewhere in the gastrointestinal tract.

(b) It’s activity is greater in the left colon than in the right.

(c) Collagenolytic activity is enhanced at, and immediately 
adjacent to, infected anastomoses compared with noninfected 
ones.

On theoretic grounds, therefore, a greater collagen deficit, 
hence a weaker anastomosis, may be expected in the left colon and 

in those patients with severe trauma or abdominal sepsis (52, 59). 

There has been a common belief that the right side of the colon 
heals more reliably than the left side (26, 52, 61).
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Factors advanced to account for this purported phenomenon have 

been:

i) The presence of fewer micro-organisms on the right 
side of the colon.

ii) The less-solid nature of the bowel content on the right 
side

iii) The greater diameter of the right colon.

iv) The better blood supply of the right colon.

v) The lesser amount of collagenase present to interfere 
with colonic wound healing.i

vi) The smaller pressures generated in the course of 
peristalsis.

Thompson and coauthors (1981) reported their results of a 
retrospective review comparing right-sided colon injuries with 

left-sided ones and concluded that right-sided injuries do not 
behave more favourably than left-sided injuries, and that despite 

the anatomic and physiologic differences, both should be managed
similarly (26, 52). Schrock et al (1973), Irvin and Goligher
• <
(1973) have found that proximal decompression does not protect 
against the development of anastomic disruption (21, 59).
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COLON INJURIES

Colonic in ju r ie s  occu r  in  17% (25) o f  p e n e tra t in g  abdominal 

trauma and are usua lly  due to stab o r  g u n s h o t  w ounds, co lonic 

in ju r y  secondary to b lu n t  trauma is ra re  (6 ,1 2 ,2 1 ,2 2 ,2 5 ,3 1 ,3 7 ) .  

These in ju r ie s  occu r  p redo m inan t ly  in young  males, w i th  a male- 

female sex ra t io  repo r te d  in va r io u s  series from 3 : 1  to  23 : 1 

(3 ,6 ,8 ,1 5 ,2 2 ,2 8 ,5 0 ,5 1 ,5 4 ) .

Isolated in ju r y  to the colon is uncommon, more o ften  such 

in ju r y  is associated w ith  trauma to o th e r  in tra -abdo m ina l o rgans 

(4 7 ) .  Concom itant abdominal o rgans  most l ik e ly  to be in ju re d  

a re , in  descending o rd e r  o f  f re q u e n c y ,  the  small in s te s t in e ,  

l i v e r ,  stomach, major vesse ls , k id n e y ,  sp leen, pancreas, and 

duodenum (61 ) .  The m o r ta l i ty  ra te  r ises  s teep ly  w ith  the  in c r 

ease in the num ber o f  o rgans  in ju re d ,  and in th is  re g a rd ,  gun sho t 

wounds account fo r  e ig h t fo ld  to te n fo ld  m o r ta l i ty  as compared to 

s tab wounds (2 ,1 3 ,2 7 ,2 8 ,5 5 ,6 1 ) .

In fe c t ion  remains the  major cause o f  p o s t -o p e ra t iv e  m o rb id i ty  

and m o r ta l i ty ,  fo l low ing  in ju r y  to the  colon (1 1 ,1 3 ,1 9 ) .

Some fac to rs  are id e n t i f ie d  th a t  p red ispose  the  p a t ie n t  w ith  

in ju r y  to the la rge  in te s t in e  to deve lop  in fe c t io n .  The

bac te r ia l con ten t o f  the la rge  in te s t in e  is the  h ig h e s t  o f  all
12

the  in tra -abdom ina l v is c e ra ,  m easuring 10 bac te r ia  pe r

gram o f  stool and anaerob ic  f lo ra  p redo m ina t ing  (1 2 ,2 1 ,5 5 ) .  

T h e re fo re ,  a small inoculum o f  faeces in the  pe r itonea l c a v i ty  

can re s u l t  in a h igh  in fe c t io n  ra te  (1 ,1 1 ,1 2 ,1 3 ,4 0 ,5 6 ) .
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Non -  su rg ica l fac to rs  a f fe c t in g  outcome

C erta in  r is k  fac to rs  pred iscpose the  p a t ie n t  w i th  in ju r y  to 

the  colon to develop p o s t-o p e ra t iv e  in fe c t io n  (2 ,12 , 13, 26, 40,

52, 61). These are ou t l ined  b e lo w :-

1 )  . Shock

Shock has been a re la t ive  c o n tra in d ic a t io n  to p r im a ry  

re p a ir  fo r  many yea rs .  D u r in g  pe r iods  o f  even t ra n s ie n t  

hypo tens ion , blood f low to the bowel is reduced and may 

be a fac to r  in the  deve lopment o f  anastomotic leaks. George 

et a l. (1989) re c e n t ly  repo r te d  a p ro s p e c t iv e  series o f  

102 pa t ien ts  in wh ich  the  presence o f  shock d id  not 

s ig n i f ic a n t ly  c o n t r ib u te  to p o s t-o p e ra t iv e  sepsis (26) .  And 

B u rch  et a l. (1986) d isagree w ith  those who mainta in th a t  

p r im a ry  re p a ir  shou ld not be used in the  presence o f  

shock (6 ) .  These au tho rs  contend th a t  simple c losu re  

o f  small wounds may save f u r t h e r  blood loss and ope ra t ing  

time.

2 )  . Faecal contam ination

T h is  is ano the r r is k  fa c to r  th a t  in f luences  the 

u lt im ate  management dec is ion , b u t  i t  is d i f f i c u l t  to 

assess because o f  its  s u b je c t iv i ty .  Inc reas ing  the  amount 

o f  contam ination depresses the  a b i l i t y  o f  the  host to cope 

w ith  a bacter ia l load, and the  a d d it io n  o f  blood to the 

contam inated abdomen im pairs  bac te r ia l c learance from the
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peritonea l c a v i ty .  In t h e i r  re t ro s p e c t iv e  s tu d y ,  Ne lk in

and Lewis (1989) noted th a t  major com plica t ions were p re v a le n t

in pa t ie n ts  w ith  h igh  degree o f  faecal sp i l lage  (26) .

3) Associated in ju r ie s

The num ber o f  associated in ju r ie s  p ro v id e s  no t on ly  

a measure o f  the s e v e r i ty  o f  the  t rau m a t ic  in s u l t  b u t  has 

also been shown to be re la ted to the l ike l ihood  o f  deve lop ing  

in fec t ious  complication a f te r  colon in ju r y .  B u rc h  et al 

(1986) notes th a t ,  among o th e r  fa c to rs ,  m o r ta l i ty  is 

re la ted  to number and com p lex ity  o f  associated in ju r ie s  

( 6 ) .

4) Delay from  in ju r y  to repa ir

T h is  may have an impact on the dec is ion  process.

A delay o f  more than 6 to 8 hou rs  has been associated 

w ith  increased in fec t io n  a f te r  colon t raum a . Time on 

its  own is not a de te rm inan t o f  p rognos is  ( 2 ) ,  b u t  de lay 

p lus  g ross  faecal so i l ing  may be a m ean ing fu l c r i te r io n  

on wh ich  to base management dec is ions. A  long de lay in 

the  absence o f  per itonea l contam ination can occu r  w ith o u t  

il l e f fe c t  and ind ica tes  th a t  the  bowel in ju r y  has been 

walled o f f .

• <
5) Age

Both Nichols et al (1984) and d e l l in g e r  et al (1984) have 

found th a t  age is  an im po rtan t  p re d ic to r  o f  r is k  fo r  in fec t io n  

in pa t ien ts  w ith  p e n e tra t in g  abdominal traum a (13,  40) .  Th is
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observation has also been made by other investigators who have looked 

specifically at colon injury (26,63). Aging is associated with an 

increased frequency of chronic diseases and alteration in T-lymp- 

hocyte function (12). Burch et al (1986) identified patients over 

age 40 as being at risk of increased mortality (6).

6). Mechanism of injury
Mechanism of injury does not seem to be as important a risk 

factor as some of the others. Patients sustaining ballistic wounds 

tend to have more serious injuries due to shock waves and cavitation 

phenomena (44,47,48). Conversely, stab wounds generally produce less 

severe injury and are generally amenable to primary repair.

Classification
Flint et al. (1981) developed a grading system for colon injuries 

based on the degree of contamination, the number of associated organ 

injuries, shock, and time between injury and operation (17). This 
intraoperative classification is the most simple and has been used 
to determine the type of repair that is most appropriate.

Clinical considerations

Colonic injuries are commonly first recognized at routine 

laparotomy for penetrating wounds of the abdomen, but prior diagnosis 
may be made if there is faecal drainage (21,31). The possibility 

of a colonic wound must be strongly entertained in any patient who 

has a stab or gunshot wdtmd in the area from the nipples to the
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pubis, over both the anterior and posterior aspects of the torso 

(61). Extraperitoneal colonic injury is extremely difficult 

to diagnose and therefore, a high index of suspicion has to 

be maintained. Radiological studies of the abdomen usually are 

not helpful because pneumoperitoneum is uncommon (25,37,50,61).

Kester et al (1986) analysed 94 abdominal X-rays obtained from 

patients with stab wounds to the abdomen retrospectively and concluded 

that reliability in demonstrating intestinal injury was poor. They 

recommended that routine radiographs in the initial evaluation of stab 

wounds to the abdomen is not cost effective and therefore unnecessary 

(29). However plain anteroposterior and lateral X-rays of the abdomen 

in cases of missile injury to the abdomen may demonstrate the presence 
of one or more bullets or other foreign bodies and help in their localir- 

sation if there is no exit wound (4, 48, 61).
Although most laboratory studies are not helpful, nevertheless 

peritoneal lav Age is of value if intraperitoneal colonic injury is 

present and may return fluid with blood or bacteria. Operation should 

follow whenever red blood cell count greater than 100,000 per mL, white 

blood cell count greater than 500 per mL is present or faeces, or bacteria 

is noted (21,25,31,61).

PRINCIPLES OF MANAGEMENT

The initial patient management consists of maintenance of an 

efficient air way, respiratory support as needed, halting any obvious 
external haemorrhage, and placing one or more intravenous lines 

having drawn blood for grouping and cross matching (6,47,63).
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Urgent resuscitative measures are often paramount and frequently 

have to take precedence over investigative procedures (48). The general 

state of the patient is then rapidly assessed, history and physical 

examination being performed expeditiously (6,27,47,60). After 

haemodynamic stabilization, the patient undergoes appropriate further 

investigations as indicated before surgery. Nasogastric tube is 

placed and all patients receive preoperative broadspectrum systemic 

antibiotics and tetanus prophylaxis (2,4,6,7,8,25,27,31,37,59,60,61,63).

The antibiotics should possess anaerobic and aerobic activity whenever 
the possibility of colonic injury is entertained (19,42,55). If no 

contamination is found at the time of operation, the antibiotics can be 

stopped in the immediate post-operative period. If contamination 

is present, cultures are taken at operation and antibiotics continued for 
for five days in these cases (37, 42, 61).

Operative management

As the probability of significant intra-abdominal injury is 

high, exploration in all gunshot wounds of the abdomen is mandatory, 

except in those patients where there is clearly no possibility 
of survival (17,25,37,45,48,59). Selective laparotomy should be adopted 

for patients with abdominal stab wounds, using local wound explo

ration and diagnostic peritoneal lavage as suggested by Thai and 
associates (17,37,59). When a policy of selective laparotomy is 

followed,any degree of abdominal tenderness or guarding mandates 

operative intervention (37). Laparotomy is undertaken through a 

generous midline incision since this gives rapid access, permits wide
■4**>..extension, insures adequate exposure, and does not interfere with any
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stomas that may be constructed (4,6,27,37,47,48,61). After the 

peritoneal cavity is opened, the surgeon's first priority is the 

identification and control of any source of acute major haemorrhage 

(27,45,48,61). Once this is accomplished, attention is directed 

toward leaking hollow visceral perforations, which initially should 

be closed by suture or non-crushing intestinal clamps to obviate 

further spillage of faecal contents (6,27,37,45,48,61). Once life- 

threatening injuries within the abdominal cavity are controlled, 

attention is turned towards the viscus injury for definitive treatment (9). 
By warm saline irrigation of the peritoneal cavity and suction, faecal 

contamination is removed before further surgery is performed (6,36,47,61). 
There is no single policy of management which is applicable to all 

forms of colon injury (27,47,48,63). Primary repair of the colon can 
be risky and ill advised in many situations, whereas colostomy may 

be unnecessary in other circumstances. The surgical choice depends 

on the patient's general condition, the site and severity of associated 
injuries, the duration and degree of peritoneal contamination, the 

site and extent of colonic injury, the extent of faecal loading 

and the expertise of the surgeon (1,17,21,31,37,47,61). The surgical 

options (21,31,45,48,50,61) applicable in the management of colonic 
injuries are summarized below:-

1. Primary repair
• <

2. Primary repair with a proximal colostomy

3. Resection and primary anastomosis

4. Resection and anastomosis with a proximal defunction- 

ing colostomy
5. Exteriorisation of the perforation as a colostomy
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6. Exteriorized repair, with return of the repair

to the peritoneal cavity seven to ten days later 

7. Resection of the injured bowel, with establishment 

of a proximal stoma and a distal mucous fistula.

Controversy still abounds in the management of civilian colonic 

injuries (4,8,9,10,22,37,43,63). The central debate in the operative 

management is between primary repair of low risk colonic injuries 

versus repair and proximal colostomy decompression. This debate 

stems from the fact that civilian injuries are secondary to low- 

velocity missiles and stab wounds which cause less trauma to the 

colon (4,22,25,36,41,43). Amidst this controversy, stone and Fabian 
(57), in a 1979 prospective randomized study of perforating colon 

injuries, clearly demonstrated that, in selected patients, primary 
repair was effective when compared with colostomy.

Primary repair

Primary repair of selected colon injuries is becoming increa
singly popular. More and more series are now advocating it's 

adoption, although there still remains a lack of consensus regarding 
the selection criteria (4,5,6,7,8,15,18,26,30,31,36,37,39,41,47,52,54,57). 

Primary repair of a colon injury involves simple closure after 

meticulous debridement of the colon wound to obtain viable wall 

apposition. The repair can be performed with either a one-or two- 
layer suture technique using an absorbable or permanent suture material. 

Resection and anastomosis are appropriate for an injury that renders the 

colon viability questionable. The anastomosis is usually performed with a 

standard two-layer or single layer closure (2, 4, 5, 6, 7, 26, 27, 39, 47, 57).
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Controversy regarding the use of intraperitoneal drains in the 

presence of an anatomosis continues. All surgeons would 

agree that a drain placed hard up against a fresh suture line 

invites disruption. At the same time, many surgeons believe 

that a drain that is not in the immediate vicinity of an 

anastomosis will give notice of leak without in any way being 

the cause of it and will obviate generalized peritonitis 

(2, 4, 6, 15, 21, 41).

Exteriorized repair

Exteriorized repair was introduced by Okies and popularized 
by others (10, 28, 30, 43). It consists of debridement of the 

colon perforation with careful closure in the standard two-layer 

fashion. The involved segment is then mobilized, if necessary, to 

allow for exteriorization under no tension. The segment of colon 

involved is exteriorized through a generous, separate incision made 

through the abdominal wall parallel to the injured colon. A small 

window is created in an avascular portion of the mesocolon beneath 

the suture line and a fascial bridge created to support the exterio
rized segment of colon. The peritoneum is tacked to the colon loop 

with interrupted sutures to prevent small bowel herniation or 

prolapse of the colon. The exteriorized loop is covered with a 

transparent self-adhesive colostomy bag immediately (51).
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This has the advantage of providing a warm, moist environment 

for the bowel, of allowing ready inspection without disturbing dres
sings and in the event of dehiscence, of providing a ready receptafcLe 

for faeces. The loop is inspected daily and dropped back into the 

peritoneal cavity with the patient under general anaesthesia approxi

mately seven to ten days later provided there is no sign of intra- 
peritoneal sepsis or suture line dehiscence (6, 10, 26, 30, 32, 33, 

36, 43, 51, 61, 62). If leakage occurs, the loop is opened at the 

bedside to convert it into a loop colostomy (7, 33, 36).

Colostomy

Colostomy has been used in the management of colonic trauma since 

1795 (38), and is still a safe, conservative, acceptable method of 

treating such injuries (15, 26). Indication for colostomy should 

be gross peritoneal faecal contamination, major colonic injuries, 

colonic injuries associated with multiple organ injuries (parti
cularly if they include, the liver, pancreas^, or a major vessel), 
and the presence of heavy faecal loading (15, 31, 62). However, 

faecal loading can be dealt with by the use of intra-operative 
colonic irrigation (34) to make immediate primary anastomosis safe 

in the management of many distal colonic wounds. Depending upon the 

location of the injury, the bowel may be exteriorized as a loop colo
stomy or be closed and a proximal site chosen (26, 31). Proper stoma 
' /
placement away from bony protuberances is essential and will facilitate 

patient acceptance. Care should be taken in stomal construction to 

avoid post-operative complications (14, 16) Viz. necrosis 

retraction, stenosis, and prolapse of the stoma
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as well as parasternal hernia. The formation of a proximal 

colostomy necessitates a second, later operation, and certain 

authors (16,18,23,38,46,50,58,62) have emphasized that the colostomy 

per se is associated with signicicant morbidity and an extended 

stay in hospital associated with its closure. The colostomy should 

not be closed during the same stay in hospital, but rather should be 

allowed to remain for at least 6 weeks, since colostomy complications 

and leakage are more frequent when closure is done early (2,14,16,21, 

30,38,46).

Wound management

By definition, wounds associated with colon injuries are contaminated 

and therefore the skin and subcutaneous tissue are best left open to 

heal by secondary intent or undergo delayed primary closure (26).
Wounds managed in this fashion will have the lowest infection rate 

particularly if there has been massive contamination and peritonitis. 

Delayed primary closure is an acceptable procedure and can generally 
be performed at the bed side on the fifth post-operative day if the 

wound appears clean and uninfected (7,8,10,17,21,26,31,36,46,48,54, 

58,59,62).

AFTERCARE

Patients with primary intestinal closure or closure and exteriorization 

of the injured segment should be kept on nasogastric suction and 

intravenous fluids until the gastrointestinal tract is completely 

functional (31) ^
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PATIENTS AND METHODS

The medical records of 45 consecutive patients treated 
at Kenyatta National Hospital for penetrating colonic injury 
between 1st January 1986 and 30th November 1992 were reviewed. 
This includes 33 retrospective cases seen between January 1986 
and 31st December 1991, and 12 patients followed prospectively 
from January 1992 to November the same year. Patients with 
rectal injuries, and injuries that did not penetrate the colon 
were excluded. Also excluded from this series were those 
patients sustaining perforating injuries of the colon from 
iatrogenic causes, e.g., intraluminal foreign bodies, sigmoi- 
doscopic injury, and enemas.

Data collection was effected by the use of the attached 
proforma sheet (see appendix I for details). The sex, age, 
cause of injury,presence of shock, time from injury to surg
ical treatment, site of colon injury,number and location of 
associated injuries, presence of peritoneal contamination 
(based on the description of the operating surgeon), type of 
surgical treatment, antibiotic therapy,,and the amount of blood 
transfused within the initial 24 hours after injury were noted. 
In patients undergoing colostomy closure, post-operative length 
of hospitalization, interval between colostomy formation 
and closure, and colostomy-related morbidity was noted.

The treatment procedures were categorized into two 
treatment groups as outlined below:-
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A. Primary repair was defined as:
(i) Simple closure of the perforation(s) or
(ii) Resection of a segment of large bowel containing 

perforation(s) followed by anastomosis.
B. Colostomy was defined as:

(i) Primary repair with a proximal diverting colostomy 
or caecostomy.

(ii) Resection of the injured bowel segment with 
establishment of a proximal stoma (ileostomy or 
colostomy) and a distal mucous fistula.

(iii) Exteriorization of the injured segment as a 
loop colostomy.

The technique of exteriorized primary repair with early replace
ment into the peritoneal cavity was not employed in any of the 
patients and will therefore not be considered further.

Shock was defined as being present when the blood pressure 
was recorded as below or equal to 90mm Hg systolic. The right 
colon was defined as including the caecum, ascending colon, 
and hepatic flexure, while the left colon was taken as comp
rising of the splenic flexure, and the descending and sigmoid 
colon. Anastomotic leakage was documented by appearance of 
a fistula, or was strongly suggested by the patients clinical 
course. < The diagnosis of a wound infection was based on 
clinical assessment. Intra-abdominal abscess formation was 
documented at reoperation.

-A**..
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Statistical analyses were performed by the chi-square test and 
student's t-test. A p value of less than 0.01 was used to 
identify a statistically significant difference.

RESULTS

Patients

There were 42 males and 3 female patients with colonic 
injuries, their ages ranged between 8 and 55 years (average 
28.8 years). The male-female ration was 14:1. Thirty two 
patients (71.1%) underwent primary repair without colostomy.
In thirteen patients (28.9%) a colostomy was constructed.

Interval between trauma and operation

The average delay between injury and operation was 
15 hours in 42 patients (range 4 to 48 hours). Excluded from 
this computation were three patients whose colon injuries 
were initially missed at the referring hospital thus leading 
to delay to operation of upto 8 days. One such case was a 
referral from Kajiado District Hospital sustaining retroperito
neal caecal and ascending colon perforations when he was attacked 
by a Warthog. He received surgical treatment 6 days later. 
Another patient, referred from Kiambu District Hospital, fell 
from a height sustaining perforation of the hepatic flexure 
from blunt trauma to the abdomen. He delayed by 8 days to 
operation. The third patient was referred from Kikuyu Mission 
Hospital with a thoraco-abdominal stab wound. The ensuing 
haemopneumothorax necessitated the insertion of a tube 
thoracostomy with an underwaterseal drainage. On the fourth 
day after admission, faeculent discharge was noted in the 
thoracostomy tube prompting an exploratory laparotomy 8 days 
after injury.
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At operation a traumatic diaphragmatic hernia was noted 
with the perforated transverse colon trapped in the left 
diaphragmatic rent.

Fig. 1 Bars represent number of patients within each age 
group who sustained penetrating colon injury.

A

Number
of

patients

Age (yrs) *------- >

The peak incidence of colon injuries occurred in the age 
group 25-29 and 30-34 yrs (Figure 1).

Mechanism of injury■ <
Thirty patients (66.7%) sustained colon perforation

from stab wounds (inflicted by knives), eight (17.8%)
had perforations caused by gunshot wounds. Other causes
°f injury to the colon included blunt trauma in two patients
(4.4%), accidental fall on sharp objects (spear, stick, fork 
Dembe, gate spike) resulted in four colon perforations. One 
Patient was gored by a Warthog.
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Clinical condition on admission

Nine patients (20%) were in shock (systolic blood pressure 

below or equal to 90 mm Hg) upon presentation to the ward.

Site of Colonic injury

The transverse colon was the site most frequently injured 

(Table. I). The next most frequent area of injury was the 

sigmoid colon (17.8%). The splenic flexure was rarely injured 
(2.2%).

Table I. Location of penetrating injury of the large bowel

Location Frequency Percent

Caecum 5 11.1

Ascending colon 6 13.3

Hepatic flexure 5 11.1

Transverse colon 15 33.3

Splenic flexure 1 2.2

Descending colon 5 11.1

' Sigmoid colon 8 17.8



25

Duration of Hospitalization

YThe average hospital stay of patients treated by primayA
closure was 13.6 days (range 3 to 55) and in those treated by 

colostomy 36.8 days (range 7 to 110). The length of stay for 

primary repair patients was significantly shorter compared to 
the colostomy treatment group (student's t-test, P Less than 

0 . 01) .

Table II. Average number of Hospital days for patients with 
uncomplicated recoveries, wound infections, intra
abdominal abscesses, wound dehiscences, and anastomotic 
disruption in each treatment group.

Primary repair Colostomy

Uncomplicated recoveries 7.8 10

Wound infection 22.5 48.8

Intra-abdominal abscess 30.5 42

Wound dehiscence 30.8 29

Anastomotic disruption 35 49.5

Wound infection, intra-abdominal abscess formation, wound 

dehiscence, and anastomotic disruption were associated with a 

lengthened hospital stay as compared to uncomplicated recoveries 

in each treatment group. The average hospital stay following wound 

dehiscence was similar in both groups (30.8 days versus 29 days).
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Mortality

There were 2 deaths - an overall incidence of 4.4% for the 

series of 45 patients. The mortality rate for gunshot wounds 

of the colon was 12.5% (1 death among 8 patients) as compared to 

a mortality rate for stab wounds of the colon of only 3.3% (1 

death among 30 patients). There was no mortality due to closure 
of temporary colostomies. The two deaths were observed in the 

primary closure group amongst the retrospective cases and are 

presented below:-

CASE NO. I

Male patient 20 years of age had gunshot wound to the left 

lumbar region. At admission, pulse rate was 112/min, BP 80/50 
mm Hg and was moderately pale. Delay to surgery was 36 hours. 

Abdominal examination revealed guarding and rebound tenderness 
with no audible bowel sounds on auscultation. As surgery, one 

transverse colon perforation, multiple jejunal perforation and 
retroperitoneal haematoma were encountered. There was no faecal 

peritoneal contamination. The colon wound was repaired in two 
layers and the patient transfused 2 units of blood perioperati- 

vely. Parenteral perioperative antibiotics given consisted of 

chloramphenical, crystapen and flagyl. He died within the first 
12 hours of operations.

• M fr -
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CASE NO. 2

Male patient 30 years, who was stabbed in the right iliac 

fossa. He was mildly pale at admission with pulse rate 82/min., 

and BP 130/80 mm Hg. There was no guarding or rebound tenderness 

on abdominal examination. Bowel sounds were audible on auscultation. 
Delay to operation was 14 hours. Operative findings were; one 

faecal perforation, multiple terminal ileal perforations with no 

reported faecal peritoneal contamination. The caecal injury was 

repaired in two layers and the peritoneal cavity drained. He also 

died within the first 12 hours of surgery.

Morbidity

The overall colon-related morbidity was 46.5% (Twenty patients 

sustained 31 comlications - 19 wound infections, 6 wound dehiscence, 

3intra-abdominal abscesses as well as 3 colocutaneous fistulae).

The overall morbidity was 51.2% (Twenty-two patients sustained 

39 complications). Of the three patients developing large 

bowel faecal fistulae, one followed primary repair of a 

perforation of the descending colon sustained from gunshot wound. 

Another followed primary closure of a perforation at the hepatic 

flexure.

•MU- -
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In the third case a leak developed at the colocolic 
anastomosis following resection and anastomosis of the proximal 
transverse colon. In neither instance had a proximal colostomy 
been performed as a primary procedure. One patient who sustained 
thoraco-abdominal stabwound developed empyema thoracis. Two 
patients developed adhesive small bowel obstruction, one 
requiring surgical lysis while the other was managed conservatively

All patients underwent primary closure of the skin and 
subcutaneous tissue; in 19 patients (44.2%) wound infections 
developed and 6 patients (13.9%) went on to develop wound 
dehiscence. Wound infection contributed significantly to 
morbidity. Only three patients out of 45 did not receive 
perioperative antibiotics. Two underwent primary repair of their 
injuries and one had a colostomy performed. All of them made 
an uneventful recovery. Of the patients receiving antibiotics
in various combination, 11 (36.7%) went on to develop infectious 
complications in the primary repair group while 9 (69.2%) 
developed the same in the colostomy group. The overall 
complication rate related to performing colostomies was 38.5%.
These included three instances of colostomy prolapse, one 
peristomal sepsis, and one colostomy necrosis. The necrotic 
colostomy did require revision while the other complications 
did not require reoperation.
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Table III. Incidence of wounding agent according to treatment.

Operative procedure SW GSW BLUNT OTHER
Primary repair 23(76.7%) 5(62.5%) 0 4(80%)

Colostomy 7 (23.3%) 3(37.5%) 2 (1 0 0%) 1 (2 0%)

Total 30 8 2 5

SW indicates stab wounds 
GSW indicates gunshot wounds

Stab wounds, by far the most common cause of colonic injury were 
more frequently treated by simple closure than gunshot wounds 
(76.7% versus 62.5% - Table III). Gunshot wounds of the colon 
were more frequently treated by colostomy than stabwounds (37.5% 
versus 23.3%). All the two colon injuries resulting from blunt 
abdominal trauma were treated by colostomy.
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ASSOCIATED INJURIES

Table IV. Site of associated injuries.

SITE Number of 
Patients

Small intestine 15

Liver 8

Stomach 7

Retroperitoneal haematoma 6

Diaphragm 4

Duodenum 3

Kidney 2

Pancreas. 2

Vascular 2

Fracture femur 2

Urinary bladder 1

Fracture pelvis 1

Fracture rib 1
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Associated major injury involving abdominal viscera occurred 
in 60% of the patients. The most frequently associated 
injured organ was the small intestine (15 cases). Liver 
injuries were next in frequency (8 cases), followed by 
injuries to stomach, then retroperitoneal injury and diaphragm 
(Table IV). Three patients sustained concomitant duodenal 
injuries^ associated Kidney and pancreatic injuries were 
noted in two patients each.

ASSOCIATED INJURIES

Table V. Incidence of associated intra-abdominal injuries 
according to wounding agent.

0 1 2 3 4 or more

Stab wounds 9 12 6 3 3
Gunshot wound 1 3 2 1 1

Blunt 2

Other — 3 1
■

1
________________________________________

Total 12 18 9 4 2

Thirty-three patients (73%) had associated non-colonic 
intrarabdominal injury. In 12 patients the colon was the 
only intra-abdominal organ injured. Such isolated colon 
injury occurred most frequently in patients sustaining stab 
wounds (Table V) . •‘♦A total of 18 patients had one associated 
injury, 9 had two, 4 had three, while only two had four or 
wore associated injuries.
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Gunshot wounds resulted in an average of 2.0 associated 
injuries whereas stab wounds had an average of 1.6 (t-test, 
p is less than 0 .0 1 ).
No deaths occurred in those patients sustaining isolated 
colon injury.

Table VI. Incidence of complications according to wounding 
agent.

Number of patients Number with 
complications(%)

Stab wound 30 12 (40 %)

Gunshot wound 8 7 (87.5%)

Blunt 2 2 (1 0 0%)

Other 5 3 (60%)

Complications developed in 100% of patients with blunt injury, 
87.5% of those with gunshot wounds, 40% of those with stab wounds, 
and 60% of patients sustaining coloh injuries from miscellaneous 
causes (Table VI).
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Table VII. Treatment according to number of associated 
intra-abdominal injuries.

0 1 2 3 4 plus

Primary repair 7 13 7 4 1

Colostomy 5 4 3 0 1

Total 12 17 10 4 2

Of the 12 patients sustaining isolated colon injuries, 7 
had their injuries treated by primary closure while 5 underwent 
colostomy formation. Primary repair was employed more frequently 
than colostomy in patients with one associated intra-abdominal 
injury (Table VII). The two patients sustaining 5 associated 
intra-abdominal injuries, one had primary repair while the other 
had a colostomy fashioned. Eleven patients with two or three 
associated intra-abdominal injury were treated by primary 
repair compared to only three treated by colostomy.

Table VIII. Morbidity related to associated intra-abdominal 
injuries.

0 1 2 3 4 + Total >

Uneventful recovery 7 6 5 — — 18

Wound infection 4 7 4 3 1 19
• /

Anastomotic leakage 1 1 — — 1 3

Intra-abdominal abscess — 2 — 1 — 3

Death — 1 1 — — 2

Total 12 17 10 4 2 45



Seven patients (58.3%) out of 12 sustaining isolated 
colon injuries recovered without any complication whereas 

only 11 out of 27 patients (40.7%) sustaining one or two 

associated injuries made uneventful recovery (Table VIII).

Wound infection occurred in 4 patients sustaining isolated 

colon injury as compared to 15 patients with one or more 

associated intra-abdominal injuries. Three cases of faecal 

fistulae developed in one patient with an isolated colon injury, 

one patient with an associated intra-abdominal injury, and one 

patient sustaining four associated injuries. The two deaths 

occurred in patients sustaining one or two associated injuries. 
No patient with an isolated colon injury died. Two patients 

with a single associated intra-abdominal injury and one with 

three associated injuries developed intra-abdominal abscesses.
No patient sustaining isolated colon injury developed intra
abdominal abscess.



35

Fig. 2. Associated abdominal injury related to infectious 
complications.

h

Percentage
with

infectious
complications

Number of associated injuries

There was a general increase in the incidence of infectious 
complications in relation to the increasing number of 
associated injuries (Fig.2). The incidence of infectious 
complications in isolated colon injuries was 41.7%. Patients 
with single associated intra-abdominal injury had a 58.8%
incidence, two associated injuries had 40%, three associated

•• /injuries had 75%, and four or more associated injuries had 
100%infectious complications. The two patients who had 
1 0 0% complication rate sustained colon injury from gunshot 
wound and accidental fall on a sharp gate spike respectively.
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In none of them was peritoneal faecal contamination 

encountered at surgery. One had his colon injury treated 

by primary repair while the other patient had a colostomy 

fashioned.

Table IX. Morbidity related to faecal peritoneal contamination.

Peritoneal Contamination

Present (N=16) Absent (N=29)

Wound infection 9 (56.3%) 10 (34.5%)

Intra-abdominal abscess 1 (6.3%) 2 (6.9%)

Anastomotic leakage 1 (6.3%) 2 (6.9%)

Wound dehiscence 2 (12.5%) 4 (13.8%)

N= indicates number of patients

The rate of surgical wound infection was 56.3% in patients 

who had faecal peritoneal contamination and 34.5% in those having 
no faecal peritoneal contamination, a difference which was not 

statistically significant (p greater than 0.5). The incidence 

of Intra-abdominal abscess formation (6.3% versus 6.9%), 

Anastomotic leakage (6.3% versus 6.9%), and wound dehiscence 
(12.5% versus 13.8%) were similar in both patient groups• r
(Table IX), i.e the contaminated group and those without 

faecal contamination.



Table X. Morbidity related to delay in surgical treatment.
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TIME INTERVAL (HOURS)
TOTALLess than 8 hrs More than 8hr

Wound sepsis 3 (15.8%) 16 (84.2%) 19

Intra-abdominal abscess 1 (33.3%) 2 (66.7%) 3

Anastomotic leakage 1 (33.3%) 2 (66.7%) 3

Wound dehiscence 3 (50%) 3 (50%) 6

Eight hours was arbitrarily taken as a critical time 
period. Seven patients (15.5%) were operated upon within 
8 hours and thirty-eight (84.4%) later than 8 hours after 
injury. Of the 38 patients delaying to operation,
26 (68.4%) were treated by primary repair and 12 (31.6%) 
underwent some form of colostomy. Only one patient out 
of seven presenting within 8 hrs. had a colostomy performed.

Of patients developing surgical wound sepsis; three 
(15.8%) were operated within 8 hrs. of injury while 16 
(84.2%) came to surgery more than 8 hrs. after injury 
(Table X). Two patients (66.7%) operated after 8 hrs. 
following trauma developed intra-abdominal abscess whereas 
only one (33.3%) patient being operated within 8 hrs. of 
injury developed the same complication. Among patients 
treated early, one^,(33.3%) developed anastomotic disruption 
compared to two patients (66.7%) being operated late. This 
was not a statistically significant difference (p value greater 
than 0 .1 ).
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Wound dehiscence occurred with identical frequency 
irrespective of the time interval between injury and 
surgical treatment (50% versus 50%) . The longer the 
time interval between injury and operation the greater 
was the overall risk of developing post-operative septic 
complication. There were two fatalities in the delayed 
group, one being operated upon 36 hours after injury 
while the other ujas operated 14 hours following trauma.

Table XI. Morbidity related to presence of shock at 
admission.

SBP less 
equal to 
Hg (N=9)

than or 
90 mm

SBP more than 
90 mmHg 
(N=3€)

Wound infection 9 10

Intra-abdominal abscess 1 2

Anastomotic leakage 1 2

Wound dehiscence 5 1

SBP indicates systolic blood pressure 
N denotes number of patients
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All the nine patients presenting in shock went on to 
develop surgical wound sepsis while 27% of the normotensive 
patients developed wound sepsis (10 patients among 3 7), 
Hypotension was associated with subsequent anastomotic 
leakqge in one patient (1 1 .1%), while only two patients 
(5.4%) who remained normotensive developed anastomotic 
disruption (Table XI). One patient (11.1%) in shock 
at admission developed intra-abdominal abscess compared 
to two patients (5.4%) with normal blood pressure. The 
rate of wound dehiscence was higher in the patients 
in shock than those with a normal blood pressure (55.5% 
VERSUS 2.7%).

Blood transfusion requirements
In 17 patients, a blood transfusion was required during 
the initial procedure. Of the 14 patients receiving 
one or two units of blood, one had anastomotic leakage 
(7.1%). No patient given three or more units of blood 
had anastomotic disruption. Two patients among 26 (7.7%) 
who were not transfused developed anastomotic leakage* 
Intra-abdominal abscess developed in three patients, 
one did not receive any transfusion, the second received 
more, than three units of blood. Wound sepsis was observed 
in 9 patients (64.3%) receiving 1-2 units, and 2 patients 
(66.7%) of the three patients receiving more than 3
units of blood.
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Fig. 3. The relationship between infectious complications and 
blood transfusion requirements.

Percent
with
infectious
complication

1 0 0 %

UNITS OF BLOOD TRANSFUSED
The incidence of infectious complications in patients receiving 
no transfusion was .46%, those receiving 1 or 2 units had 
79%, and all the three patients receiving more than 3 units of 
blood had infectious complications for an 1 0 0% incidence 
(figure 3) .
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AGE

No relationship was demonstrated between the incidence 
of morbidity and patients age. The patients in the age 
group under 20 years had 8 complications, 20 - 30 years had 
15 complications, and 31-40 years had 8 complications. 
There was no complications occuring in the age group over 
41 years.

Table XII. Morbidity related to cause of colon injury.

STAB WOUND 
(N=30)

GUNSHOT WOUNDS 
(N=8 )

OTHER
(N=7)

Wound sepsis 10(33.3%) 5 (62.5%) 4(57.1%)

Intra-abdominal abscess 1 f c - 5 % ) —

Anastomotic leakage 1(3.3%) 1 (12.5%) 1(14.3%)

Wound dehiscence 4(13.3%) 2 (25%) —

Mortality 1(3.3%) 1 (12.5%) —

The rate of surgical wound sepsis was 33.3% (10 among 
30) in patients sustaining stab wounds compared to 62.5%
(5 among 8 patients) in those sustaining gunshot wounds
(Table XII). Intra-abdominal abscess formation was observed• /
in two patients (6.7%) with stab wounds and one patient 
(12.5%) with gunshot wound. The rate of wound dehiscence 
was not significantly higher in gunshot wounds than stab wounds
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(25% versus 13.3# chi-square test, p greater than 0.5).
One patient with stab wound developed anastomotic disruption 
for an incidence of 3.3% while one with gunshot wound 
had anastomotic disruption for an incidence of 12.5%.

Table XIII. Morbidity related to site of injury.

—
RIGHT COLON 
(N=16)

--------------
TRANSVERSE COLON 
(N=15)

LEFT COLON 
(N=14)

Wound sepsis 9(56.3%) 5(33.3%) 5(35.7%)

Intra-abdominal abscess 2(12.5%) 1 (2 0%) —

Anastomotic leakage 1(6.3%) 1(6.7%) 1(7.1%)

Wound dehiscence 2(12.5%) 2(13.3%) 2(14.3)

N indicates number of patients

Sixteen patients (35.6%) had right colon injuries, 15(33.3%) 
had transverse colon, and 14 (31.1%) had left colon 
involvement. The incidence of wound infection among 
patients with right colon injuries was 56.3% compared 
to 35.7%'among the left colon group (Table XIII). Two 
patients (12.5%) developed intra-abdominal abscess in 
the right colon group, as opposed to none in the group 
with left sided injuries. The rates of anastomotic leakage 
and wound dehiscence were similar in the right and left 
colon injury groups (Table XIII).
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Fig. 4. Bar chart showing the relationship between
Single and multiple colon injury with reference to 
percentage with complications (wound sepsis, intra
abdominal abscess and anastomotic leakaqe).

percentage 
with

complication

Wound Intra-abdominal Anastomoticsepsis abscess leakage
Thirty patients (66.7%) had single perforations and fifteen patients
(33.3%) had multiple colon perforations. Two fatalities occurred in
the single perforation group and none in the other colon injury
group. The incidence of wound sepsis was 36.7% in patients with
single perforation compared to 60% in the multiple colon perforation
group (Fig. 4). The incidence of intra-abdominal abscess formation
(6.7%) and anastomotic leakage (6.7%) was observed to be identical
in both single and multiple perforation groups.
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Table XIV. Comparison of post-operative morbidity between 
primary closure and colostomy.

-
RESULTS PRIMARY CLOSURE 

(N=32)

-------------------—-
COLOSTOMY

(N=13)

Uneventful recovery 18 (56.2%) 3 (23.1%)

Wound infection 10 (31.2%) 9 (69.2%)

Intrar-abdominal abscess 2 ( 6.2%) 1 ( 7.7%)

Anastomotic leakage 1 (3.1%) 2 (15.4%)

Wound dehiscence 4 (12.5%) 2 (15.4%)

Colostomy problems N/A 5 (38.5%)

Intestinal obstruction 1 1

Deaths 2 (6.2%) —

N/A V denotes not applicable.
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As indicated in table XIV above, eighteen patients (56.2%) 
of the thirty-two who had primary closure had an uneventful 
recovery while only three (23.1%) of the thirteen who 
had colostomy had an uneventful recovery. Two deaths 
occurred in the primary repair group while none was observed 
in the colostomy group. Wound infection occurred with 
a higher frequency in those patients treated by colostomy 
than by primary repair (69.2% versus 31.2%). The incidence 
of anastomotic leakage was higher in the colostomy group 
than primary closure group (15.4% versus 3.1%), though 
this was not statistically significant. The rates of wound 
dehiscence and intra-abdominal abscess formation were 
similar in both treatment groups (15.4% versus 12.5%, 
and 7.7% versus 6.2%).

COLOSTOMY CLOSURE

In this series of patients, 6 have not undergone colostomy 
closure. At present, 4 await elective colostomy closure 
while 2 patients have been lost to follow-up study. 7

I

patients having colostomy underwent closure with a morbidity
(wound infection) rate of 28.6% and no mortality. The
interval from formation to closure of the colostomy ranged
from 24 days to 9 months with an average of 118.4 days
and mediqn of 99 days. The average post-operative stay
following colostomy closure was 8.1 days (range 4 to 19
days). The patien€' who stayed for 19 days had wound infection.
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Table XV. Primary closure morbidity versus colostomy morbidity 
in relation to presence or absence of shock.

Hypotension (N=9) Normotension (N=36)

Primary
closure

Colostomy Primary
closure

Colostomy

Wound sepsis 5(55.5%) 3(33.3%) 5(13.9%) 6(16.7%)

Intra-abdominal
abscess 1 - 1(2.8%) 1(2.8%)

Faecal fistula - 1 1 1

Wound dehiscence 4(44.4%) 1(11.1%) - 1

Death 1 - 1 -

Hypotension is systolic blood pressure below or equal to 
90 mm Hg.
Normotension is systolic blood pressure above 90 mm Hg 
N denotes number of patients.

The incidence of wound sepsis was 55.5% in the primary closure 
group and 33.3% in the colostomy construction group in patients 
presenting in shock. For normotensive patients the incidence of 
wound sepsis was similar amongst the two treatment groups (13.9% 
vs. 16.7% - Table XV). One patient presenting in shock and 
undergoing primary closure of his colon injury developed intra
abdominal abscess while none was observed in the colostomy 
treatment group. The incidence of wound dehiscence amongst 
patients in shock was 44.4% for primary closure group and 11% 
for primary closure group and 11.1% for the colostomy construction 
group. The incidences of faecal fistula and intra-abdominal abscess 
formation was identical for the two treatment groups - 2.8% each 
for the normotensive patients.
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Table XVI. Comparison of morbidity between primary closure and

colostomy in relation to time from injury to operation.

Less than 8 hrs (N=7) More than 8 hrs (N=38)

Primary
closure

Colostomy Primary
closure

Colostomy

Wound sepsis 3(42.8%) 2(28.6%) 8(21%) 7(18.4%)

Intra-abdominal
abscess 1 - 1(2.6%) 1(2.6%)

Faecal fistula - 1 1 1

Wound dehiscence 3(42.8%) 1(14.3%) 1 1

In patients treated within 8 hours of injury, the incidence 
of surgical wound sepsis was almost one-and-a-half times more 
frequent in the primary closure than the colostomy treatment group 
(42.8% vs 28.6% - Table XVI). No faecal fistula occurred in patients 
being treated by primary closure of the colon wound within 8 hours. In 
patients undergoing operative treatment after 8 hours of injury, the 
incidences of wound sepsis was similar in the two groups (21% vs 
18.4%). The incidences of faecal fistula and intra-abdominal abscess 
formation were identical in the primary closure and colostomy 
construction groups (2.6% vs 2.6%). One patient undergoing primary 
repair of the colon injury within 8 hours developed intra-abdominal 
abscess while none having colostomy construction developed this 
complication.

■I**-
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DISCUSSION

General characteristics of this study population are similar to 
other series, but notable for a high percentage of stab wounds 
causing colonic trauma. Stab wounds accounted for 30 cases (66.7%) 
while gunshot wounds caused trauma to the colon in only 8 cases (17.8%). 
This observation is in keeping with reports emanating from South 
Africa (2, 15, 50, 51), and West Indies (39). Reported series from 
Industrialized countries demonstrate that gunshot wounds are the 
predominant cause of penetrating trauma to the colon (1, 6, 7, 9, 12,
17, 18, 25, 47). This discrepancy may be explained on the basis of 
availability of firearms; whereas legislation is very strict on 
acquisition of these in developing countries it is quite liberal in 
the Western world.

In this study, males were injured more often than females and 
the male-female ratio, was 14:1. This is comparable to that 
quoted in the series published elsewhere (2, 8, 9, 48, 50, 51, 54 
59). The males are more violence prone than females. Most colon 
injury patients are young males with injuries resulting from gunshot 
or stab wounds. The mean age of patients in this series was 28.8 
years which compares well with that of other series (2, 3, 6, 9, 12, 
47, 63). The peak incidence of colon injuries was observed in the 
age group 2 5 - 2 9  and 30 - 34 years which reinforces the above state
ment that majority of colon injury occur in young individuals 
(Fig. 1).

Stab wounds apparently were benign type of injuries as 
exemplified below. Most isolated colon injuries resulted from 
stab wounds than gun-shot wounds (30% vs. 12.5%, Table V). In 
40% of patients, stab wound resulted in two or more associated/injuries whereas gunshot wounds resulted in two or more associated 
injuries in 50% of patients.
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In other words, stab wounds had an average of 1.6 associated 

injuries whereas gunshot wounds had an average of 2.0, a difference 
which was statistically significant (t-test, p less than 0.01).

Stab wounds resulted in 12 (40%) complications while gunshot wounds 

and blunt trauma resulted in 7 (87.5%) and 2 (100%) complications res
pectively (Table VI). The majority of stabwounds (23 cases) were 

treated by primary repair compared to only 5 cases of gunshot wounds.

No patient sustaining colonic injury from blunt trauma was treated 
by primary closure (Table III).

The transverse colon was the site most frequently injured (Table I). 

Being suspended on a long mesentery, it may assume any position within 
the peritoneal cavity, and therefore may be injured more frequently 

than the other relatively fixed parts. Almost two-thirds of patients 

sustaining perforating colon injury had an associated major injury 

involving abdominal viscera. The small intestine (15cases) was the 

commonest associated injury followed by the Liver (8cases) and 

stomach (7cases) (Table IV).-

Mortality

The over-all mortality rate of 4.4% in the present series, is 

comparable to around 10% or less reported for penetrating colon 

trauma (1,5,6,7,9,15,18,30,54,59,63). The relatively low mortality 
rate observed may be due to the fact that the majority of these 

injuries were caused by stabwounds. Considering the mechanism of 

injury, gunshot wounds had a higher mortality rate than stab wounds 

(12.5% Vs 3.3%). Mortality following colonic injury is related to the 

number and severity of the concomitant injuries (6,41).
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Gunshot wounds commonly produce injuries to multiple sites within
gthe colon as well as damage to other organs within the pjritoneal 

cavity (31, 44, 47). The prognosis is worse in those patients who 
have several abdominal organs wounded, especially the pancreas, 
duodenum and liver (26, 52).

Morbidity

The present series of 45 cases had a 40% colon related morbidity 
which compares well with the 44% reported by Yaw et al (63), and 59% 

reported by Robbs et al (50). Surgical wound infection contributed 

significantly to the high morbidity noted, with 44.2% of the 
patients developing it. The likely explanation is that all the 

patients underwent primary closure of the surgical wound immediately
Oafter surgery even in the presence of g^ss faecal peritoneal 

contamination. The overall incidence of anastomic leakage and 

inta-abdominal abscess formation were 6.7% each. Surgical wound 

disruption occurred in 6 patients for an overall incidence of 13.3%.

In general the rate of infectious complications in patients 

treated by colostomy construction was almost double that observed 
in primary repair group (69.2% vs. 36.7%). This may be due to 

increased chances of peritoneal or surgical wound contamination

during colostomy formation especially in extensive intraluminal• <
faecal loading of the colon.
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Risk factors

In previous published report by Beall (4), Dawes (12),

Demetriades (15), Huber (26), Robbs (50), Shannon (54), and their 

associates, several clinical features were found to be correlated with 

poor results after treatment of trauma to the colon. These includes 

shock, the type of wounding agent, large transfusion requirement, 

contamination, multiple injuries, advanced age, extent of the colon 

injury, and delay from the time of injury to that of operation (6, 7, 

17).

It has been stated that increasing morbidity following large bowel 

injury is directly proportional to the presence of associated injury 
(12, 26, 50, 52). This was confirmed by the data in this study. There 
was a general increase in the incidence of infectious complications 

in relation to the increasing number of associated injuries (Fig. 2).

The number of associated injuries provides not only a measure of 

the severity of the traumatic insult but is also related to the like
lihood of developing infectious complications after colon injury 

(13, 40, 54). This series also confirms that the mortality among 

patients with large bowel injury is related to the number of associa

ted injuries. In fact, in the present series there were no deaths 
amongst those patients who had an isolated colonic injury (Table VIII). 

Isolated colon injuries had 33.3% wound infections, one associated injury 

had 41.2%, two associated injuries had 40%, and three or more associated 

injuries had 75% incidence of wound infection. Only patients with 

one or more associated intra-abdominal injuries had intra-abdominal

abscess formation.
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Faecal contamination of the peritoneal cavity significantly 
affected the morbidity rate with regard to the incidence of wound 

sepsis. Patients with faecal peritoneal contamination at operation, 

exhibited a higher rate of surgical wound sepsis than the no 

contamination group (56.3% vs. 34.5% - Table IX). It would seem that 

the presence of faeces in the peritoneal cavity has considerable bearing 

on the results of wound management. There was no significant difference 

in the incidences of intra-abdominal abscess formation, anastomotic 

leakage, arid wound dehiscence between the patients with peritoneal 

contamination and those without. Wound dehiscence in particular is 

determined by the technique of wound closure and not potential 
contamination.

The majority (84.4%) of patients in this study were operated upon 
later than 8 hours after injury. This may be the reason for the high 
overall morbidity observed. A delay of more than 6 hours has been 

associated with increased infection after colon trauma. Although not 
statistically significant, the incidence of surgical wound sepsis, intra

abdominal abscess formation, and anastomotic leakage were higher in the 

delayed group than patients treated within 8 hours of injury (Table X). 

This may be due to prolonged contamination resulting in established 

infection. Identical wound dehiscence rates was observed between those 

delaying to operation and those being operated upon within 8 hours of

injury (50% vs 50%). This reinforces the earlier assertion that wound
• v

dehiscence may be an end result of poor technique of wound closure.

In this study, the presence of shock was associated with a higher 

incidence of morbidity than normotension (Table XI). Surgical wound 

sepsis rate was three-and-a-half times more frequent in patients in 

shock at admission than those who remained normotensive (100% vs. 27%).
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The incidence of anastomotic leakage and intra-abdominal abscess 

formation were twice as frequent in hypotensive patients as in 

normotensive ones. Other reports examining colon injuries have emphasized 

the importance of shock in predisposing a patient to postoperative infection 

(17, 28, 52). Hypotension may also induce sustained reductions in bowel 

perfusion with consequent anastomotic dehiscence and spontaneous colon 
necrosis (54). Five patients (55.5%) in shock at admission went on to 

develop wound dehiscence as compared to only one(2.7%) normotensive 

patient. Shock plays a role in subsequent wound complication due to 

poor tissue healing as a consequence of diminished peripheral tissue 
perfusion.

Transfusion requirement was a predictive factor for subsequent 

infection. There was an increased incidence of infectious complications 
with increasing blood transfusion requirement (Fig. 3). Although 

transfusion requirement and the occurrence of shock are linked, the 

former indicates an increased risk of infection more accurately than 

does the latter (13, 40).

Although morbidity analysis in this study did not find the 
association between increasing age and the risk of infection to be 

significant, Nichols et al (40) and Dellinger et al (13) have found 
that age is an important predictor of risk of infection in patients with 

penetrating abdominal trauma. This observation has also been corroborated 
by other investigators who have looked at colon injury (6, 12, 28, 63).

Most of the patients in this series were young, being under the age 
of 35 years.
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Patients sustaining ballistic wounds tend to have more 

serious injury, conversely, stab wounds generally produce less 

severe injury (26, 44, 47). In this series, patients sustaining 

colon injuries from gunshot wounds tended to have other injuries 

more often than did those with stab wounds, and morbidity and 
mortality were higher (Table XII). Patients sustaining gunshot 

wounds demonstrated almost double the incidence of wound sepsis and 

intra-abdominal abscess formation as compared with stab wound. The 
rate of anastomotic leakage and the incidence of mortality was 

four times greater in gunshot injuries than stab wounds. The rate 

of wound dehiscence was not significantly higher in gunshot injuries 

than stab wounds (25% vs. 13.3% - Chi-square test, P is greater 

than 0.5).

The locations of the colon perforations were evenly distributed 

throughout the length of the colon, with 16 perforations located 

in the right colon, 15 perforations located in the transverse colon, 
and 14 perforations in the left colon (Table XIII). The incidence 
of colon-related complications in cases with right colon injuries 
treated by primary repair appeared to be greater than that of left colon 

injuries treated similarly, although the difference was not 

statistically significant (50% vs. 33%, P greater than 0.01). The 
incidence of complications in the right colon injuries treated by 
colostomy (100%) was apparently higher than that in left colon injuries 

treated similarly (78%). In general the right colon injuries had a 

higher rate of wound sepsis and intra-abdominal abscess formation
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than left colon Injuries (Table XIII). This may. be due to greater 

degree of fecal contamination with the right colon injuries since the 

right colon contents are liquid while the left colon contents are solid. 

The incidence of anastomotic leakage and wound dehiscence in left colon 

injuries was not different from that in right colon injuries treated 

similarly (Table XIII). Thompson et al (59) demonstrated that right

sided colon injuries do not behave more favorably than left-sided 

injuries, and that despite the anatomic and physiologic differences, 

both should be managed similarly. The data in this study supports this 
assertion.

There was no difference in the incidence of intra-abdominal abscess 
formation and anastomotic leakage when single colon injury was related 

to multiple injuries (fig.4). The surgical wound infection rate tended 
to be higher in the multiple colon injury group (60%) than in single 

colon injury patients (36.7%). This may be due to a greater extent of 

faecal contamination with multiple colon perforations.

Primary colon repair was accomplished in71% of cases with a 36.7% 

morbidity and 6.3% mortality. The relatively,low morbidity and mortality 

incurred attests to the safety of this procedure. The two fatalities 

occurred within the first 24 hours and may not have been related to 

the colon repair per se. The rate of colostomy construction was 29% 
with a morbidity of 69.2% and no mortality. The morbidity rate for 

colostomy is usually reported as around 20 - 30% (12, 17, 18, 23, 50):
The mortality rate directly related to the colostomy is about 1% (14).
The hospital stay was shortest for patients undergoing primary repair
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and longest for patients having colostomy construction (13.6 vs. 36.8 

days, student's t-test, P less than 0.01). Table II compares the 

average number of hospital days between primary repair and colostomy 

in relation to morbidity. Surgical wound infections and anastomotic 

disruptions were most frequent with colostomy construction in this series 

(Table XIV). The chance of wound sepsis occurring in patients treated 

with colostomy was twice that in patients treated with primary repair 

(69.2% vs. 31.2%). There was no difference in the incidence of wound 

dehiscence and intra-abdominal abscesses noted between the two treatment 

groups. The foregoing discussion gives the impression that patients in 
whom colon wounds were primarily closed did well, and spent a considerably 

shorter period in hospital than those in whom colostomy was performed.

The reported complication rates for colostomy closure have ranged 

from 10 - 44% (10, 12, 18, 38, 58, 62). The mortality rate has been 

reported to be from 0 - 3 %  (10, 12, 38, 58, 62). In the present study, 

patients who had colostomy closure developed morbidity of 28.6% and no 

mortality. This observation is similar to that of other studies reported 

in the literature (62) . In addition to the morbidity rate of colostomy 

closure, the added time of hospitalization must be evaluated. The 
average hospitalization for patients undergoing closure in this series 

was 8.1 days (range 4 to 19 days). The safest time to close a colostomy 

created for trauma is between six weeks and three months (16, 38* 46) .

The patients undergoing colostomy closure in the present study did so 
between three weeks and nine months after construction. None of them 

developed faecal fistula.

1& - .
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In normotensive patients, wound sepsis, faecal, fistula 

and intra-abdominal abscess formation occurred with similar 

incidences between the primary repair and colostomy treatment 

groups. For patients in shock, the primary closure group had 

higher incidences of wound sepsis and dehiscence than the 

colostomy group. Colostomy construction therefore appears 
safer in the presence of shock (Table XV).

The general trend of results in the present series shows 

that colostomy construction has less morbidity in terms of 
surgical wound sepsis, intra-abdominal abscess and wound dehiscense 

when compared with primary repair (Table XVI) in patients 

treated within 8 hours of injury. However, in patients 
delaying to surgery beyond 8 hours no single treatment mode

is superior to another.
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CONCLUSIONS

This study indicates that:

Most colon injury patients in our set up were young males with injuries 

mainly resulting from stabwounds though a small proportion was caused 
by gunshot wounds.

Patients sustaining colon injury from gunshot wounds had other injuries 

more often than did those with stab wounds, and therefore the mortality 
and morbidity were greater.

The overall mortality rate of penetrating colon' injury was 4.4% while 

the morbidity rate was 46.5%, with surgical wound sepsis contributing 
significantly to the high morbidity.

The risk factors for the development of postoperative septic 

complications (and therefore increased morbidity) were; presence of 

associated injuries, faecal contamination, delay to surgical treatment 

of more than 8 hours, presence of shock at admission, increasing transfusion 

requirement, and multiplicity of colon injury. There was no correlation 

between increasing age and the risk of infectious complications .

The patients in whom colon perforations were primarily closed did well, 

and spent a considerably shorter period in hospital than those in whom 

colostomy was performed. Colostomy formation and closure had prohibitive 
morbidity.
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RECOMMENDATIONS.

Generally colostomy is considered as the safest method 

of treatment of a colonic injury. Although this may be true 

for certain injuries where suture line leak is likely, it 

is believed that colostomy has been over used. A colostomy 

is an open source of contamination, very close to an incision 

and with a possible communication with the abdominal cavity 

through its abdominal wall exit. Theoretically it should be 

associated with a higher incidence of wound sepsis and intra

abdominal abscesses. Furthermore it is associated with longer 

hospital stay than after primary repair and the patients have 

to be subjected to the inconvenience and risks of another operation 

for colostomy closure, a procedure with significant morbidity.

Primary repair is safe when performed in the proper setting.

It should be the mainstay for the treatment of stab wounds 

(a predominant cause of civilian colon injuries in our set up).

The best results will be achieved in those patients in whom 

the effects of peritoneal contamination are reduced to a

The overall incidence of surgical wound dehiscence (13.3%), 

faecal fistula (6.7%), and intra-abdominal abscesses 

(6.7%) were low and well within the accepted margins for a 
contaminated procedure.

The general pattern of results indicates that injuries to 

the right colon are not more favorable than those of the 

left. Penetrating trauma to the right and left colon should 

thus be managed similarly.
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minimum by rapid admission to hospital, prompt resuscitation, 

early administration of antibiotics ̂ (that are effective against 

both the aerobic and anaerobic gastrointestinal tract flora), 

and prompt surgical repair for the injuries.

> .

Colostomy remains the standard procedure for complicated 

colon injuries. It is recommended for those who are deemed high- 

risk patients with multiple associated injuries, gross peritoneal 

contamination, protracted shock, delay of more than 8 hours 

from injury to operation, and severe and multiple colon injuries. 

To this end gunshot wounds of the colon should be managed by 
formation of a colostomy.

Since wound sepsis contributed significantly to morbidity 

in this study, it is recommended that all patients with penet
rating colon trauma the skin and subcutaneous tissue should not 

be closed primarily at the initial operation but is dealt with 
by delayed primary closure at about the fifth day if the wound 

remains clean or allowed to heal by secondary intent. In summary 

the following management policy of colon injury at KNH are reco
mmended.

1) Patients sustaining penetrating colon injury should be 
rapidly admitted to hospital and promptly operated within 
8 hours of injury.

2) Patients sustaining isolated colon injury especially from 
stab wounds should undergo primary repair of the colon wound 
provided the patient is treated within 8 hours, is normotensive 
and has no peritoneal faecal contamination and receives 
appropriate antibiotics.
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3) Patients seen beyond 8 hours of injury, or in
shock, or with more than two associated intra
abdominal injuries, and/or having heavy

.4

peritoneal contamination should undergo 
colostomy construction to minimize morbidity.

4) In patients with penetrating colon injury, it
• , , , , , , ik e  l«f*ro4xjrv\yis advisable that the skin ofAwound should not 
be closed primarily but left open to be 
treated by delayed primary closure or secondary 
closure.

5) Gun shot wounds of the colon should be managed 
by colostomy construction.
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APPENDIX I
PROFORMA SHEET

Name ___________________ Unit number __________ Age ________ Sex _________

Date of admission __________________ Date of discharge __________________

Bed occupation after initial surgery ______________________ (days)
Mechanism of injury:

1. Stab wound _______________________________________________

2. Gunshot wound ____________________________________________

3. Other (specify) __________________________________________
Clinical state at admission:

Pulse rate ______________ Resp __________ Temp ________ BP ______ (mm Hg)
Pallor A. Present ________________ B. Absent _____________________
Abdominal examination:

Guarding and/or Rebound tenderness 1. Yes _____________ 2. No ________
Bowel sounds 1. Present _______________ 2. Absent _______________
Management:

Perioperative antibiotic administration ____________________________________

Interval between trauma and surgery ___________________________  (hrs).

Units of blood used ________________________________________________________
Operative findings:

1. Number and site of colon injury _____________________________________

2. Number and Location of associated injuries __________________________

A. Present B. Absent3 Peritoneal faecal contamination.



Type of operative treatment:
A. Primary repair alone _____________________________________________
B. Resection of a segment of bowel and anastomosis __________________

C. Primary closure and proximal colostomy ___________________________

D. Exteriorization of the lesion as a colostomy ______________________

E. Other (specify) _________________________________________________ __

Use of peritoneal drain:
Yes ________________________________________ No. _____________________

Morbidity:

1. Wound sepsis _____________________________________________________
2. Wound dehiscence _______________________________________________
3. Anastomotic breakdown/leakage ___________________________________

4. Intra-abdominal abscess _________________________________________

5. Death if any (specify time) ____________________________________
6. Other (specify) _________________________________________________

Colostomy closure:
(i) Post-operative length of stay in the hospital ___________ (days).

(ii) Interval between colostomy formation and closure ______ (weeks).
(iii) Infectious complications ________________________________________

(iv) Anastomotic disruption __________________________________________

(v) Colostomy problems (specify)


