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Abstract 
 
Background Colostomy was used for treatment of colorectal injuries since the 2nd World War, and it is a lifesaving 

procedure. There is a trend towards primary closure of colorectal injuries without colostomy in 
hemodynamically stable patients.                                                                 

Objective To evaluate the safety of primary closure of colorectal injuries without colostomy in hemodynamically 
stable patients. 

Methods A cross sectional study was performed at Al-Imamein Al-Kadhimein Medical City for patients with 
colorectal injuries over the period from July 2011 to July 2017. Management was started with active 
resuscitation of the patient, explorative laparotomy (securing hemorrhage) and assessment of the 
colorectal injuries. When the patients were stable hemodynamically without associated injuries to other 
parts of the body; debridement of the wound edges of the colon and primary repair by suturing in two 
layers using 2/0 absorbable suture (polyglactin) on a round needle with or without colostomy. But if the 
patients were in a shock state with multiple associated injuries to other parts of the body, with severely 
devascularized lacerated colon; proximal colostomy was done as a part of damage control surgery with 
resection of the devascularized segment and suturing of the distal end of the colon. 

Results A total of 231 patients sustained colorectal injuries; 143 (61.90%) males and 88 (38.09%) females. The 
age of the patients ranged from 6-76 years, mean age was 32.16±76 year. Colostomy was done for 134 
(58.01%) patients. Primary repair without colostomy were done for 97 (41.99%) patients. Postoperative 
follow up of the patients treated with primary repair of colorectal injuries without colostomy were 
detected collection and leaking repaired segment of colon in 5 (5.15%) patients. Re-exploration of the 
abdomen and colostomy were done for them. There was no mortality in patients treated without 
colostomy. The mortality rate was 9 (6.71%) for patients treated by colostomy due to associated 
multiple traumas to other parts of the body.   

Conclusion Primary repair of colorectal injuries without colostomy are safe in a hemodynamically stable patient 
without associated injuries to other parts of the body. 
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Introduction 

olon and rectal injuries are common due 
to both blunt and penetrating abdominal 
trauma. Primary repair was the main 

management of colon and rectal injuries during 

the First World War, and the mortality was 
50%. Colostomy was used for the first time 
during the second World War, and then it 
becomes an important operative procedure to 
save life of patients with colorectal injuries (1). 
The surgical management of colon was 
changed during the late 1980’s in selected 
patients with injury to the antimesenteric side 
of the colon, to repair and exteriorization of 
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that segment of the colon with protection of 
the exteriorized colon and monitoring for three 
to five days to be returned back to the 
abdominal cavity after that time. This 
procedure was not used anymore because of 
the high failure rate of the repair and 
breakdown of the exteriorized segment, which 
may occur in about half of the patients who re-
explored again and colostomy done for them 
(2). Direct penetrating injury to the colon and 
rectum by sharp objects are the most common 
cause of the injury (3), which may be due to 
knife, and more commonly gunshot and shell 
injuries during war time (4). Motor vehicle 
crash, falls from a height, and direct abdominal 
trauma may also cause colon and rectal 
injuries. Colon injury must even be suspected 
in seat belt injury (5). Blast injury and explosive 
device may cause contusions or tears of the 
colon which may end with its rupture (6).                                                                                   
Management of patients with colorectal 
injuries start with resuscitation of the patient 
that follows the Advanced Trauma Life Support 
(ATLS) protocol (7), starting the resuscitation 
with securing the airway, breathing and 
circulation, treatment of shock, and a decision 
is made whether the patient may need 

immediate laparotomy. Detection of free fluid 
in the peritoneal cavity without solid organ 
injury by Computerized tomography (CT) scan 
may indicate colon and rectal injury in blunt 
abdominal trauma (8-10).  
According to the injury scoring scale (AAST) 
"the American Association for the Surgery of 
Trauma" (Table 1); when there is severe 
laceration that involves more than half the 
circumference of the colon with 
devascularization, resection of the 
devascularized colon and colostomy may be 
indicated. Anastomosis may be indicated if 
there are no devascularization and minimal 
fecal contamination. When the patient was 
sustained multiple trauma with shock, damage 
control surgery with stapling of the ends of the 
colon and planned second exploration may be 
indicated (11-13). After effective resuscitation 
and hemodynamic stability of the patient, re-
exploration of the patient should be done, and 
if the ends of the colon are viable with good 
blood supply, and approximation of both ends 
of the colon is possible, anastomosis may be 
done without tension, and the anastomosis site 
may be protected by omentum.                                                                                                           
 

Table 1. Colon injury scale 
 

Description Type of injury Grade 

Contusion or hematoma without devascularization Hematoma 
I 

Partial thickness, no perforation Laceration 
Laceration <50% of circumference Laceration II 

Laceration ≥50% of circumference without transection Laceration III 
Transection of the colon Laceration IV 

Transection of the colon with segmental tissue loss Laceration 
V 

Devascularized segment Vascular 

 
 
Penetrating rectal injuries may be associated 
with injury to the urinary bladder and risk of 
fistula formation. Assessment of rectal injury 
was done according to AAST injury scale (Table 
2). Colostomy is indicated if rectal injury is 
below the peritoneal reflection (14-20). 
Intraperitoneal rectal injury can be treated by 

primary repair. In some cases of 
extraperitoneal rectal injuries, which are not 
associated with injury to the urinary bladder 
and no pelvic vascular injuries can be treated 
without colostomy (21). 
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Table 2. Rectum injury scale 
 

Description Type of injury Grade 

Contusion or hematoma without devascularization  Hematoma 
I 

Partial thickness laceration  Laceration 
Laceration < 50% of circumference  Laceration II 
Laceration ≥ 50% of circumference  Laceration III 

Full-thickness laceration with extension into perineum  Laceration IV 

Devascularized segment  Vascular V 

 
 

Not all abdominal wounds need explorative 
laparotomy especially if it is due to stab 
wounds. CT scan and laparoscopy can aid in 
decision making regarding indication for 
exploration (22,23). Sometimes even gunshot 
may cause tangential injury to the abdomen 
without penetrating the peritoneal cavity (22). 
Closed observation and follow up of the patient 
clinically can determine the need for 
explorative laparotomy. If there are no signs of 
peritonitis and the patient not in a shock states 
with normal CT scan, it may be safe to continue 
with conservative treatment with follow up 
(24,25). If the patient's condition deteriorates or 
signs of intra-abdominal organ involvement by 
injury appear, then laparotomy is indicated (26-

28). Most of shell injury and gunshot to the 
abdomen especially in war time need 
explorative laparotomy because any missed 
injury to the intestine and/or internal bleeding 
may have catastrophic complications and may 
lead to death of the patient.                                                                                
Laparoscopy can be used for assessment of 
patient with abdominal trauma to exclude any 
colorectal injuries that may need explorative 
laparotomy. Isolated small transvers colon 
injuries by stab wound can be managed by 
laparoscopy; penetrating injuries to the 
diaphragm can be diagnosed and repaired with 
the aid of laparoscopy (29). Endoluminal device 
to bypass the extraperitoneal rectal injury can 
avoid the need for colostomy.                                                                                                         

The aim of the study was to evaluate the safety 
of primary closure of colorectal injuries without 
colostomy in hemodynamically stable patient. 
 
Methods 
After ethical approval of the study by 
Institution Review Board in the College of 
Medicine, Al-Nahrain University, a cross 
sectional study was performed at  Al-Imamein 
Al-Kadhimein Medical City for patients with 
colorectal injuries, over the period from July 
2011 to July 2017. Inclusion criteria include 
patients with abdominal trauma operated 
upon and had colorectal injuries.  
Exclusion criteria include:  
1- Patients not operated upon for abdominal 

trauma. 
2- Patients whom were underwent colorectal 

operations for diseases other than trauma. 
Patients were attending the emergency 
department of the hospital with acute 
abdominal trauma whether it is due to war 
(shells, bullets, explosions and blast injuries); or 
abdominal trauma due to civilian life (motor 
vehicle crash, fall from a height, or stab wound 
injury to the abdomen).                                                                                                                
Management of patients started with 
resuscitation following the ATLS protocol, 
starting with securing the airway, breathing 
and circulation, treatment of shock 
(intravenous fluid, blood transfusion, insertion 
of Folly's catheter into the urinary bladder and 
collection of urine output, antibiotics, and 
other resuscitative management), ultrasound 
examination of the abdomen (FAST)  "Focused 
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Assessment with Sonography for Trauma" to 
detect the presence of free fluid in the 
abdomen, X-ray of the chest and X-ray of other 
parts of the body if indicated; and a decision is 
made whether the patient may need 
immediate laparotomy. Sometimes CT scan of 
the abdomen especially for patients with blunt 
trauma may be needed.           
After hemodynamic stabilization of the 
patients, explorative laparotomy was done 
through a midline incision, securing 
hemorrhage, and dealing with other abdominal 
injuries (solid organ injuries like spleen, liver, 
kidney; or hollow organ injuries like the small 
bowel),exploration and assessment of 
colorectal injuries according to AAST injury 
scale was made in a systematic way with 
especial concern regarding the retroperitoneal 
colon in cases of penetrating injury to the back 
or flank and in a tangential wounds.                                                 
Primary repair of colorectal injuries was done 
by debridement of the wound edges and 
closure of the colorectal defect by suturing in 
two layers using 2/0 absorbable suture 
(polyglactin) (Vicryl suture) on a round needle; 
first continuous layer and second interrupted 
layer with invagination of the first layer).    
Grade 1 injury were treated conservatively; 
Grade II patients were treated by debridement 
of the wound edges and primary repair with 
suturing in two layers using 2/0 vicryl suture on 
a round needle in two layers. For Grade III 
colorectal  injuries; if the patients were stable 
hemodynamically and had isolated colon or 
rectal injury (without associated injuries to 
other abdominal organs nor associated injuries 
to other parts of the body like head injury or 
fractures), those patients were treated by 
primary repair without protecting colostomy; 
but if the patient was unstable 
hemodynamically (shock) or had associated 
injuries to other abdominal organs or the 
patient had multiple trauma to other parts of 
the body; then the primary repair was 
protected by proximal colostomy.                                                                                              
Patients with Grade IV, and Grade V injuries 
were presented with multiple associated 
trauma and injuries to other parts of the body, 
they were treated by resection of the 

devascularized segment with closure of the 
distal end of the colon and proximal end 
colostomy (Hartman's operation) as a part of 
damage control surgery.                        
The operative procedure done for the patients 
were either: 
1. Debridement of the injured ends of the 

colorectal wounds and primary repair in 
two layers with or without proximal 
protective colostomy.    

2. Resection of the devascularized segment 
with proximal end colostomy, and closure 
of the distal segment (Hartman's 
operation).   

3. Right hemicolectomy with end ileostomy 
and mucous fistula of transvers colon. 

Postoperative follow up of patients, by clinical 
abdominal examination, vital signs (fever, 
tachycardia), blood test white blood cell 
counts, and ultrasound examination of the 
abdomen looking for any signs of anastomotic 
leak or intra-abdominal collection.  
All the patients were kept in the hospital 
postoperatively under closed observation till 
they had positive bowel motion, normal vital 
signs, and soft abdomen. Some patients with 
Grad III colorectal injuries who were treated by 
primary repair without protective colostomy 
were developed leaking anastomosis, and they 
were re-explored again and colostomy done for 
them. 
Statistical analysis used:  
• Categorical variables: frequency, and 
percentage %s.  
• Continuous variables: Means ± standard 
deviation SD. 
 
Results 
Over the period from July 2011-July 2017, 
there were 687 laparotomies for abdominal 
trauma due to penetrating and blunt injuries; 
231 patients of them were sustained colorectal 
injuries, the incidence of colorectal injuries was 
33.62%. There were 143 (61.90%) males and 88 
(38.09%) female patients. The age of the 
patients ranged from 6-76 years, mean age was 
32.16 year. Table (3) shows the age and gender 
of patients. There were 97 (41.99%) patients 
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treated by primary repair of colorectal injuries 
without colostomy, while colostomy was done 

for 134 (58.01%) patients. 

 
Table 3. The age and gender of patients with colorectal injuries 

 

Total Females Males Age group 

4 (1.73%) 1 (1.13%) 3 (2.09%) 1-9 years 
24 (10.38%) 8 (9.09%) 16 (11.18%) 10-19 years 

101 (43.72%) 34 (38.63%) 67 (46.85%) 20-29 years 
50 (21.64%) 23 (26.13%) 28 (19.58%) 30-39 years 
33 (14.28%) 17 (19.31%) 15 (10.48%) 40-49 years 
10 (4.32%) 3 (3.40%) 7 (4.89%) 59-59 years 
6 (2.59%) 1 (1.13%) 5 (3.49%) 60-69 years 
3 (1.29%) 1 (1.13%) 2 (1.39%) 70-79 years 

231 88 (38.09%) 143 (61.90%) Total 

 
                                              
The causes of colorectal injuries were due to 
war in 171 (74.02%) patients (multiple shell 
injuries, explosions, high velocity bullet injuries 
and blast injury); while civilian injuries cause 
colorectal injuries in 60 (25.97%) patients 
(motor crash injuries, fall from a height, and 
stab wound injuries). Table (4) shows the 
causes of colorectal injuries. The site of 
colorectal injuries in patients with colostomy 
were; in the right colon 29 (12.55%), transverse 
colon 38 (16.45%), left colon 23 (9.95%), 
sigmoid colon 28 (12.12%), and rectum 16 
(6.92%) patients.  
The site of colorectal injuries in patients 
without colostomy were; in the right colon 22 

(9.52%), transvers colon 26 (11.25%), left colon 
9 (3.89%), sigmoid colon 21 (9.09%), and 
rectum 19 (8.22%) patients. Table (5) shows 
the site of colorectal injuries. 
The grades of colorectal injuries according to 
AAST injury scale were as follows: in patients 
with colostomy; there were 32 (13.85%) 
patients sustained grade III injuries, 65 
(28.13%) patients grade IV injuries, and 37 
(16.01%) patients grade V injuries.  While the 
patients without colostomy; there were 27 
(11.86%) patients sustained grade I injuries, 39 
(16.88%) patients grade II injuries, and 31 
(13.41%) patients grade III injuries. Table (6) 
shows the Grades of colorectal injuries. 

 
 

Table 4. The causes of colorectal injuries 
 

Total 
Primary repair without 

colostomy 

Primary repair with 
colostomy 

Causes of abdominal 
trauma 

38 (16.45%) 38 (16.45%)  Motor vehicle crash 
9 (3.89%) 9 (3.89%)  Fall from a height 

13 (5.62%) 13 (5.62%)  Stab wound injury 

143 (61.90%) 31 (13.41%) 112 (48.48%) 
War injury by 

Shells (explosions) 
25 (10.82%) 6 (2.59%) 19 (8.22%) high velocity bullets 

3 (1.29%)  3 (1.29%) Blast injury 

231 97 (41.99%) 134 (58.01%) Total 
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Table 5. The sites of colorectal injuries 

 

Total 
Primary repair without 

colostomy 

Primary repair with 
colostomy 

Site of injury 

51 (22.07%) 22 (9.52%) 29 (12.55%) Right colon 
64 (27.70%) 26 (11.25%) 38 (16.45%) Transvers colon 
32 (13.85%) 9 (3.89%) 23 (9.95%) Left colon 
49 (21.21%) 21 (9.09%) 28 (12.12%) Sigmoid colon 
35 (15.15%)  19 (8.22%) 16 (6.92%) Rectum 

231 97 (41.99%) 134 (58.01%)  Total 

 
 

Table 6. The grades of colorectal injuries in both groups 
 

Total 
Primary repair without 

colostomy 

Primary repair with 
colostomy 

Site of injury 

27 (11.68%) 27 (11.86%)  Grade I 
39 (16.88%) 39 (16.88%)  Grade II 
63 (27.27%) 31 (13.41%) 32 (13.85%) Grade III 
65 (28.13)  65 (28.13%) Grade IV 
37 (16.01)  37 (16.01%) Grade V 

231 97 (41.99%) 134 (58.01%) Total 

 
  

There were 5 (5.15%) patients treated by 
primary repair without colostomy was 
developed collection and anastomotic leak 
postoperatively, all of them were grade III 
injuries. Re-exploration of the abdomen and 
proximal protective colostomy were done for 
them. So, the failure rate was 5 (5.15%) 
patients. There was no mortality in patients 
treated by primary repair without colostomy, 
because those patients were stable 
hemodynamically and were highly selected 
group without trauma to other parts of the 
body.  
The mortality rate was 9(6.71%) patients; all of 
them were died due to the associated severe 
trauma to other parts of the body and their 
complications (head and chest injuries with 
fractured long bones). 
 
Discussion 
During the decades of war in Iraq, thousands of 
patients underwent laparotomy for colorectal 
injuries; the vast majority of them were 

managed by repair with colostomy. Even inside 
cities of Iraq, there were many explosions, 
which cause severe penetrating abdominal 
injuries for people in all age groups. Although 
colostomy is life saving and simple procedure 
to divert fecal material away from the 
abdominal cavity, but it carries its 
complications, and needs second operation for 
closure. Recently there is a trend towards 
primary repair without diverting colostomy in 
especial circumstances.          
In this study, there were 687 laparotomies for 
abdominal trauma due to penetrating and 
blunt injuries; 231 patients were sustained 
colorectal injuries, the incidence of colorectal 
injuries was 33%. The gender of the patients 
was 143 (61.90%) males and 88 (38.09%) 
female patients. The age of the patients ranged 
from 6-76 years, mean age was 32.16 years. 
Children, females, and elderly people were 
affected by explosions and shell injuries inside 
cities while young male patients were affected 
during fighting in combat in the war                           
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Destructive injuries were due to war injury 
(explosions and high velocity bullet injuries), 
while non-destructive injuries were due to 
civilian injuries (motor crash injuries, fall from a 
height and stab wound injuries). 
In review of literatures; treatment of the 
destructive colorectal injuries may require 
resection of the destructed segment (30). In the 
civilian life 80-90% of colorectal trauma are 
non-destructive (30), while in war time 72% are 
destructive (6). About 60-93% of the non-
destructive colorectal injuries can be managed 
with primary repair, but the management of 
destructive injuries is still controversial (31). 
Missed colorectal injuries may lead to fatal 
septic complications; therefor there should be 
high index of suspicion of colorectal injuries in 
patient with abdominal trauma (32).  
There were 39 (16.88%) patients with grade II 
injuries were treated by debridement of the 
wound edges and primary repair with suturing 
in two layers using 2/0 vicryl suture on a round 
needle in two layers without colostomy. There 
were 63 (27.27%) patients had grade III 
colorectal injuries; about half of them 32 
(13.85%) patient were treated by primary 
repair and protective proximal colostomy, 
because there were associated multiple 
traumas to other parts of the body (head 
injury, chest injury, fractured long bones), and 
the patients were unstable hemodynamically 
(shock state), and there was severe fecal 
contamination with prolonged period of time 
from the injury to the time of laparotomy.                                                                                               
While the other 31 (13.41%) patients with 
grade III colorectal injuries were treated with 
primary repair without colostomy because the 
patients were stable hemodynamically, and 
there were no associated injuries to other parts 
of the body with little fecal contamination and 
short period of time from the injury to the time 
of laparotomy.  
Grades IV, V, are serious injuries, and were 
associated with multiple injuries to other intra-
abdominal organ (lacerations of liver, spleen, 
and pancreas), as well as multiple trauma to 
other parts of the body (head and chest injuries 
with fractured long bones), those patients 
were treated by resection of the severely de-
vascularized lacerated segment of the colon 

and closure of the distal segment with 
protective proximal end colostomy to save life 
as a rapid and safe procedure (part of damage 
control surgery).   
Damage control surgery was used to save life 
of multiply injured patients (control bleeding 
and fecal contamination due to bowel injury), 
and postponed definitive reconstructive 
surgery in unstable patient to prevent rapid 
progress to death due to hypothermia, 
coagulopathy, and acidosis (33).    
On the contrary to the above data, one study 
performed on 2009 showed that there were no 
differences whether colostomy done or not 
done for patients underwent damage control 
surgery with primary repair and anastomosis of 
colorectal injury (12). 
There were 5 (5.15%) patients treated by 
primary repair without colostomy was 
developed collection and anastomotic leak 
postoperatively, all of them had grade III 
colorectal injuries. Re-exploration of the 
abdomen and protective proximal colostomy 
were done for them. So, the failure rate was 
5.15%.       
There were 9 (6.71%) patients died in patients 
treated with colostomy due to severe trauma 
to other parts of the body (head injury, chest 
injury, fractures, and severe trauma and 
lacerations to other abdominal organs with 
shock and sepsis). There was no mortality in 
patients treated without colostomy because 
they were highly selected group and stable 
hemodynamically without associated injuries 
to other parts of the body. 
Ott advised that if the patient is unsuitable for 
primary repair and anastomosis, it is better to 
do fecal diversion with colostomy or ileostomy 
(13). Broad-spectrum antibiotics which should 
cover aerobic and anaerobic bacteria are 
mandatory once a colorectal injury was 
diagnosed and the antibiotics should be 
continued for at least one day after control of 
fecal contamination (34). Retrospective studies 
showed that excessive intravenous fluids more 
than 10.5 liters in the first three postoperative 
days have been associated with a fivefold 
increased risk of leaking anastomosis (35).   
The incidence of colorectal injuries in this study 
was 33.62%, while the incidence of isolated 
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colorectal trauma in some studies is less than 
1% from all the trauma patients, 43.9% 
following blunt abdominal trauma, and 56.1% 
following penetrating abdominal trauma with 
25.6% mortality rate (36). During wartime the 
incidence of colorectal injuries was increases to 
5-10%. An American study of over 3,400 
injured soldiers during Iraqi invasion shows 
colorectal injuries in 5.1% of them (37,38). Other 
American study on 2010 revealed that 
penetrating colorectal injuries occurred in 71%, 
blast injuries in 23%, and blunt injury in 5 
percent (6). The incidence of colorectal injuries 
is much lower in civilian life, and it is around 
0.6-3% in North American studies, but the 
mortality rate depends on the mechanism of 
injury, and there was a high mortality rate 
around 10-25.6% following high-energy 
trauma, while the mortality rate was 0.1-0.5%   
following blunt abdominal trauma (39,40). The 
mechanisms of colorectal injuries are 
significant in determining the severity of the 
injury; the incidence of blunt trauma in urban 
hospitals is low, and it is around 0.02% (41).  
There are many different modalities and 
approaches to patients with multiple traumas 
involving colorectal injuries (42). Extra 
peritoneal rectal injuries and severe damage to 
anal canal and perineum may need colostomy 
which is important for their healing.                                              
One of the previous retrospective studies 
showed that there were 2.4% incidence of 
leaking anastomosis in civilian trauma injuries 
(43), but   during wartime the incidence is much 
higher and it were 13-30% due to the 
differences in mechanism of colorectal injuries 
(more destructive injuries) and the associated 
other injuries (44,45). Shock with septic 
complications increases the mortality rate (32).                                       
Although fecal diversion and colostomy may be 
advised during wartime, one study on 2009 
advised primary repair of all colorectal injuries 
(46).  
Mesenteric hematoma or colonic wall 
hematoma (grade I) need observation unless 
the hematoma is expanding or there is 
devascularization of the wall of the colon (47). 
Large mesenteric hematoma should be 
assessed properly to exclude serious vascular 
injury (48). 

One large study from 14 trauma centers 
covering 517 patients revealed that leaking 
anastomosis and intraperitoneal sepsis as a 
complications of damage control surgery was 
increased with large volume intravenous fluid 
resuscitation and increased number of re-
explorative laparotomies (49). 
Although colostomy may be lifesaving in 
colorectal injuries, but colostomy reversal is 
not free from complications. One of the studies 
showed that complication rate 25-44%, 
mortality rate 0.65-4.3%, and higher mortality 
rate (4.7%) following Hartman's operation 
reversal (50). The complications were including 
minor wound infections (21.8%), ileus (5.7%), 
anastomotic leak (13.0%) without 
enterocutaneous fistula, small bowel 
obstruction (11.5%), anastomotic leak with 
enterocutaneous fistula formation (3.8%), and 
intra-abdominal abscess (1.1%). The 
complication rates increased when the patient 
had low serum albumin level or the patient 
used steroid treatment. Some patients may 
never have their stoma reversed (51). 
This study concluded that primary repair of 
colorectal injuries without colostomy were safe 
in patients with grade III injuries (who were 
stable hemodynamically, without associated 
severe trauma to other parts of the body, with 
short period of time from the injury to the time 
of laparotomy, and with little fecal 
contamination. 
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