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INTRODUCTION

Colorectal injuries are rare in blunt trauma patients and 
are associated with increased mortality. These injuries 
constitute 1% of  all trauma patients.1 Most colorectal 
injuries occur following penetrating trauma and injury from 
blunt trauma is uncommon.2 The mortality associated with 
colonic trauma has decreased considerably over the past 
half  century; from 40% to 1–3% during the World War 
II over the past several decades.3 Common post-operative 
complications include systemic complications such as 
pneumonia, sepsis, and complications specific to abdominal 

surgery such as surgical site infection, intra-abdominal 
abscess, and abdominal sepsis.4

Colon injury is common and occurs in about a half  
of  patients with penetrating hollow viscus injuries. 
Operative management of  penetrating colon injury, there 
remains discussion regarding the appropriate treatment 
of  destructive colon injuries, with a significant amount 
of  segmental resection with primary anastomosis in 
most patients without comorbidities or large transfusion 
requirement. Although the literature is concerning the 
management of  blunt colon injuries, some studies have 
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shown operative decision based on an algorithm originally 
defined for penetrating wounds should be considered 
in blunt colon injuries. Damage control surgery is 
controversial in colorectal injury.

The diagnosis of  colon injury is based on physical 
examination findings of  abdominal tenderness or peritoneal 
signs and relies heavily on computed tomographic (CT) 
evaluation. The sensitivity and specificity of  contrast 
CT scan are found to be 97 and 98%, respectively, in 
diagnosing intra-abdominal organ injuries requiring surgical 
intervention.5 The diagnosis of  colon injury after blunt 
trauma can be challenging since physical examination is 
not accurate in detecting hollow viscus injury. Although 
contrast CT scan has played major role for diagnosis of  
blunt colon injury.

Staging of  the severity of  injury is necessary for the 
management of  trauma and as well as a basic requirement 
for clinical trials.6 Trauma scoring systems try to translate 
the severity of  injury into a number. The scores enable 
physicians to translate different type of  severity of  
colorectal injuries into a common language.7 Quantitative 
characterizations of  injury are essential for research 
and meaningful evaluation of  patient outcome, quality 
improvement, and prevention programs.7,8 For this 
purpose, many anatomical and physiological scoring 
systems are created.9 There are around 50 scoring systems 
published for the classification of  trauma patients.7 Some 
of  these scoring systems are new injury severity score, 
AIS, ISS, GCS, RTS, and TRISS.10 The aims of  the study 
were to determine the factors that affect morbidity and 
mortality in colon and rectum injuries related to trauma, 
to utilize trauma scoring systems for predicting mortality 
and morbidity.

Aims and objectives
By keeping in view, this study was designed to evaluate 
site and severity of  injury, to evaluate various modes 
of  investigation to detect colon and rectal injury and 
to determine rate of  morbidity and mortality among 
conservative management, proximal fecal diversion, 
primary repair, and anastomosis.

MATERIALS AND METHODS

The prospective cohort study was conducted in Burdwan 
Medical College and Hospital, West Bengal. Eleven patient 
of  trauma over abdomen with imaging proved admitted in 
outpatient and emergency Department of  General Surgery, 
Burdwan Medical College and Hospital. The study was 
conducted from May 1, 2019 to October 1, 2020. Sample 
size was calculated 80.

Methods of collection of data
After admission of  abdominal trauma patients in surgery 
Department of  Burdwan Medical College and Hospital, data 
were collected by direct interview with patient or patient 
relatives accompanying the patient and obtaining a detailed 
history, through clinical examination and clinical sing and 
relevant investigation are performed over the patient.

Inclusion criteria
Patients presenting with history of  trauma by sharp or blunt 
objects over abdomen and blunt trauma abdomen. Road 
traffic accident with abdominal injury, history of  fall from 
height, injuries occurring by sharp instruments such as stab 
injury and bullet injury, pelvic injury, iatrogenic injury of  colon 
and rectum, patients with solid organ and mesenteric injury 
associated with colon and rectum were included in the study.

Exclusion criteria
Age group: <12  years and more than 60  years and 
pregnancy were excluded from the study.

Study tools
Study tools used were OPD tickets, indoor bed head tickets, 
history and clinical examination notes of  the study population.

Method of statistical analysis
Data were processed and analyzed statistically using 
computer program statistical package for the social 
sciences. Qualitative data were analyzed using percentage 
and the statistical significance was accepted if  P<0.05.

Data variables include mode of  colonic trauma, site of  
colonic trauma, severity of  injured colon using the Flint scale 
and the colon injury scale (CIS) of  the American Association 
for the Surgery of  Trauma (AAST) in 1990, the degree of  
fecal contamination, the presence of  shock, the need for 
blood transfusion, time from trauma to surgery, surgical 
treatment done, and the outcome. Fecal contamination was 
defined as minimal if  there was spillage confined to the 
immediate area around the injury, moderate when spillage 
was confined to one quadrant of  the abdomen, and major if  
fecal contamination was found in more than one quadrant.

Ethical clearance
Ethical clearance and approval for conducting this study 
were obtained from the Ethical Committee of  Burdwan 
Medical College and Hospital. Informed verbal consent 
was obtained from the patients participating in this study 
after full explanation of  the study objectives.

RESULTS

This prospective cohort study was conducted in Burdwan 
Medical College and Hospital, West Bengal from May 2019 
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to October 2020. During the period, 80 patients presenting 
with history of  trauma by sharp or blunt objects over 
abdomen and blunt trauma abdomen based were included 
in the study as per inclusion criteria.

The majority of  the patients were in the age group of  
21–30  years (45%), followed by 31–40  years (21.25%), 
41–50  years (16.25%), and 12–20  years (11.25%). The 
least common age group was 51–60 years (6.25%). About 
11 patients (13.75%) were females and 69 patients (86.25%) 
were males (Table 1).

Gunshot wounds were found in maximum 41 (51.3%) and 
stab wounds in 27 (33.7%). Road traffic accident was seen 
in 8 (10%) of  the patients and 4 (5.0%) inflected injuries 
of  other causes. Regarding site of  injury the colon was 
injured in 68 (85%) patients and the rectum in 12 (15%) 
patients (Table 2).

The majority of  the patients with colorectal injuries had 
Flint Grade 1 and 2 injuries (86.3%). About 11 (13.7%) 
patients had Flint’s Grade 3. CIS Grade 1, 2, and 3 was 
observed in 69 (86.3%) patients while Grade 4 and 5 is 
seen in 11 (13.7%) patients. About 61 (76.25%) patients 
had accompanying additional organ injuries. Primary repair 
was performed in 45.0% (36) patients. Resection and 
anastomosis management was given to 32 (40.0%) patients 

and 12 (15.0%) patients underwent proximal fecal diversion 
management (Table 3).

The total complication rate for patients with colonic injury 
requiring primary repair, resection and anastomosis, and 
proximal fecal diversion management was 67.5%, 21.3%, 
and 11.3%, respectively. Considering colorectal injury the 
patient who underwent primary repair, 86.1% of  them were 
discharged in a good condition and the mortality rate was 
1 (2.8%); and for the patients with resection and anastomosis 
and proximal fecal diversion management, the mortality 
was 21.9% and 8.3%, respectively. The highest prevalent 
of  mortality rate was found in resection and anastomosis 
management. Chi-square value –8.7331 P – 0.012 (S), it was 
significant correlation between three groups (Table 4).

Uneventful, morbidity, and mortality with respect to type 
of  management, we have found statistically significant 
difference in between two groups primary repair versus 
resection and anastomosis (P<0.05) (Table 5).

DISCUSSION

The colon is the second most frequent organ injured in 
penetrating abdominal trauma after the small bowel.11 
Colorectal injuries remain a challenge associated with 
significant morbidity. Surgeons must be familiar with a 
variety of  the treatment options as well as risk factors for 
complications. Hence, the present study was conducted on 
80 patients of  trauma over abdomen with imaging proved 
and admitted in outpatient and emergency Department of  
General Surgery, Burdwan Medical College and Hospital 
during the study period to determine rate of  morbidity and 
mortality among various modes of  investigation.

Table 2: Distribution of study participants 
according to the mechanism of injury and site of 
injury

Frequency Percentage
Cause

Gunshot wound 41 51.3
Stab wound 27 33.7
RTA 08 10.0
Others 04 5.0
Total 80 100.0

Site
Colon 68 85.0
Rectum 12 15.0
Total 80 100.0

Table 1: Distribution of study participants 
according to the age and gender

Frequency Percentage
Age (years)

12–20 9 11.25
21–30 36 45.0
31–40 17 21.25
41–50 13 16.25
51–60 5 6.25
Total 80 100.0

Gender 
Male 69 86.25
Female 11 13.75
Total 80 100.0

Table 3: Distribution of study participants 
according to flint grade, CIS grade, associated 
organ injuries, and mode of management

Frequency Percentage
Flint grade

Grade 1 and 2 69 86.3
Grade 3 11 13.7
Total 80 100.0

CIS Grade
Grade 1, 2, and 3 69 86.3
Grade 4 and 5 11 13.7
Total 80 100.0

Associated organ injuries
Present 61 76.25
Absent 19 23.75
Total 80 100.0

Mode of management
Primary repair 36 45.0
Resection and anastomosis 32 40.0
Proximal fecal diversion 12 15.0
Total 80 100.0
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The age of  the patients with colonic injury was ranged from 
12 to 60 years. The mean age was 28.4 years and 86.25% 
of  patients were males, the mean age is slightly less than 
other studies.12

The most common cause of  injury was gunshot wounds 
found in maximum 41  (51.3%) and stab wounds in 
27 (33.7%). Road traffic accident was seen in 8 (10%) of  the 
patients and 4 (5.0%) inflected injuries of  other causes, this 
in support to what had been reported by many authors.12,13 
Georgoff  et al., reported an incidence of  91.8%.14

In the study by Ng et al., that evaluated 1367 patients with 
blunt trauma, they found the incidence of  colorectal injury 
to be 0.1%.15 Similarly, Carillo et al., found the incidence 
of  colorectal injury to be 0.5% following blunt trauma.16

Many classification systems of  colon injuries have been 
established to facilitate clinical research and have a uniform 
system of  reference. The PATI was published in 1981 and 

was designed to access the degree of  injury to all abdominal 
organs and to predict the risk of  post-operative complications. 
For all injuries, a score of  25 is the cutoff  above which there is 
a dramatic increase in post-operative complications, especially 
septic complications. Flint et al.,17 in 1981 developed the Flint 
Grading Scale for colon trauma. Grade 1 injuries are isolated 
colon injuries with minimal contamination, minimal delay in 
operation, and minimal shock. These injuries are generally all 
managed with primary repair. Grade 2 injuries are through-
and through perforations or lacerations with moderate 
contamination and possible associated injuries. Grade 3 injuries 
have severe tissue loss, devascularization, heavy contamination, 
and can have profound shock. The management of  Grade 2 
and 3 injuries is more widely debated than for Grade 1.18

In our study, the majority of  the patients with colorectal 
injuries had flint Grade 1 and 2 injuries (86.3%). About 
11 (13.7%) patients had Flint’s Grade 3.

The AAST CIS was established in 1990 to develop objective 
criteria for the classification of  the severity of  the injury 
and to enable the reliable comparison of  results.19 Injuries 
are classified as Grades 1–5 with Grade 1 injuries being 
partial thickness injuries without perforation or hematoma 
and Grade 5 being transection of  the colon with segmental 
tissue loss or a vascularized segment of  colon. Destructive 
and non-destructive colon injuries are terms used in the 
literature based on the two former classification schemes.20 
CIS Grade 1, 2, and 3 was observed in 69 (86.3%) patients 
while Grade 4 and 5 is seen in 11 (13.7%) patients.

The wide variations in the results of  surgical treatment 
of  colon injuries are probably due to the presence of  
other types of  injuries that are not included in present 
classification systems, for example, Busic et al., mentioned 
the presence of  multiple injuries in the colon and managed 
them on individual basis.21

Regarding mode of  management in the present study, 
primary repair was performed in 45.0% (36) patients. 
Resection and anastomosis management was given to 
32  (40.0%) patients and 12  (15.0%) patients underwent 
proximal fecal diversion management.

The total complication rate for patients with colonic injury 
requiring primary repair, resection and anastomosis, and 

Table 5: Statistical analysis of different variables
P‑value  
(statistical analysis by EpiCal 2000 software)
Primary repair
Versus
Resection and anastomosis

31 (86.1%)
14 (43.8%)

0.0003

Uneventful Primary repair
Versus
Proximal fecal diversion

31 (86.1%)
9 (75.0%)

0.327

Resection and anastomosis
Versus
Proximal fecal diversion

14 (43.8%)
9 (75.0%)

0.065

Primary repair
Versus
Resection and anastomosis

4 (11.1%)
11 (34.4%)

0.023

Morbidity Primary repair
Versus
Proximal fecal diversion

4 (11.1%)
2 (16.7%)

0.498

Resection and anastomosis
Versus
Proximal fecal diversion

11 (34.4%)
2 (16.7%)

0.219

Primary repair
Versus
Resection and anastomosis

1 (2.8%)
7 (21.9%)

0.019

Mortality Primary repair
Versus
Proximal fecal diversion

1 (2.8%)
1 (8.3%)

0.496

Resection and anastomosis
Versus
Proximal fecal diversion

7 (21.9%)
1 (8.3%)

0.273

Table 4: Distribution of study participants according to the mortality and morbidity with respect to type 
of management
Outcome Primary repair (36) Resection and anastomosis (32) Proximal fecal diversion (12) Total
Uneventful 31 (86.1%) 14 (43.8%) 09 (75.0%) 54 (67.5%)
Morbidity 4 (11.1%) 11 (34.4%) 2 (16.7%) 17 (21.3%)
Mortality 1 (2.8%) 7 (21.9%) 1 (8.3%) 9 (11.3%)
Chi‑square Chi‑square value – 8.7331 P – 0.012 (S)
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proximal fecal diversion management was 67.5%, 21.3%, 
and 11.3%, respectively. Considering colorectal injury the 
patient who underwent primary repair, 86.1% of  them 
were discharged in a good condition and the mortality 
rate was 1 (2.8%); and for the patients with resection and 
anastomosis and proximal fecal diversion management, 
the mortality was 21.9% and 8.3%, respectively. The 
highest prevalent of  mortality rate was found in resection 
and anastomosis management. Chi-square value – 8.7331 
P – 0.012, it was significant correlation between three 
groups.

Uneventful, morbidity, and mortality with respect to type 
of  management, we have found statistically significant 
difference in between two groups primary repair versus 
resection and anastomosis (P<0.05).

In a multicenter prospective study conducted with 
297 patients in the years after 2000 by Demetriades et al., 
two-thirds of  the destructive injuries requiring resection 
were treated with primary repair; colon-related mortality 
was found to be significantly lower in the primary repair 
group (0% and 4%, P=0.012) and no difference was 
observed in terms of  colon-related complications (22% 
and 27%, P=0.373).4 In the study by Miller et al., while 
153 patients (73%) without destructive injuries had primary 
suturing performed, of  the 56 patients with destructive 
injuries, 40  (19%) had resection and anastomosis, and 
16 (7.6%) had stomas.22

Limitations of the study
The limitation of  our present study is that it was conducted 
in a single centre including 80  patient of  trauma over 
abdomen. Therefore, further studies should be conducted 
with bigger sample sizes and hospitals in rural and urban 
area.

CONCLUSIONS

If  colorectal injuries are not treated appropriately, 
severe complications leading to death may be induced; 
nonetheless, controversy still exists concerning the standard 
treatment. In this regard, unnecessary proximal diversions 
should be avoided.

The treatment method should be selected based on 
considerations of  diverse risk factors, such as the injury 
mechanism, the severity of  injury, the general condition 
of  the patient, the interval from injury to surgery, whether 
or not vital signs are stable, whether or not excessive 
transfusion was needed, the level of  fecal contamination, 
and associated organ injuries. In other words, the therapy 
for each colorectal injury should be individualized.

Patients whom were managed with resection and 
anastomosis were found to have higher morbidity and 
mortality than those whom were managed with primary 
repair, so colostomies did not reduce the morbidity and 
mortality. Primary repair is the main approach in colonic 
repair. In the absence of  shock, associated injuries, or gross 
fecal soiling, primary repair may be considered.

ACKNOWLEDGMENTS

The authors would like to acknowledge the patients who 
participated in this research study.

ETHICAL APPROVAL

The study was approved by the Institutional Ethics 
Committee.

REFERENCES

1.	 Brady RR, O’Neil S, Berry O, Kerssens JJ, Yalamarthi S and 
Parks RW. Traumatic injury to the colon and rectum in Scotland: 
Demographics and outcome. Colorectal Dis. 2012;15(1):e16-e22.

2.	 Govender M and Madiba TE. Current management of large 
bowel injuries and factors influencing outcome. Injury. 
2010;41(1):58-63.

	 https://doi.org/10.1016/j.injury.2009.01.128
3.	 DuBose J. Colonic trauma: Indications for diversion vs. repair. 

Gastrointest Surg. 2009;13(3):403-404.
	 https://doi.org/10.1007/s11605-008-0783-5
4.	 Demetriades D, Murray JA, Chan L, Ordoñez C, Bowley D, 

Nagy  KK, et al. Penetrating colon injuries requiring resection: 
diversion or primary anastomosis? An AAST prospective 
multicenter trial. J Trauma. 2001;50(5):765-775.

	 https://doi.org/10.1097/00005373-200105000-00001
5.	 Chiu WC, Shanmuganathan K, Mirvis SE and Scalea  TM. 

Determining the need for laparotomy in penetrating torso 
trauma: A  prospective study using triple-contrast enhanced 
abdominopelvic computed tomography. J  Trauma. 
2001;51(5):860-868; discussion 868-9.

	 https://doi.org/10.1097/00005373-200111000-00007
6.	 Aydin SA, Bulut M, Ozgüç H, Ercan I, Türkmen N, Eren B, et al. 

Should the new injury severity score replace the injury severity 
score in the trauma and injury severity score? Ulus Travma Acil 
Cerrahi Derg. 2008;14(4):308-312.

7.	 Singh J, Gupta G, Garg R and Gupta A. Evaluation of trauma 
and prediction of outcome using TRISS method. J  Emerg 
Trauma Shock. 2011;4(4):448-449.

	 https://doi.org/10.4103/0974-2700.86626
8.	 Sammour T, Kahokehr A, Caldwell S and Hill AG. Venous 

glucose and arterial lactate as biochemical predictors of mortality 
in clinically severely injured trauma patients a comparison with 
ISS and TRISS. Injury. 2009;40(1):104-108.

	 https://doi.org/10.1016/j.injury.2008.07.032
9.	 Yağmur Y, Güloğlu C, Uğur M, Akkuş Z and Elik Y. Evaluation 

of patients with multiple injuries: comparison of injury severity 
score and revised trauma score. Ulus Travma Acil Cerrahi Derg. 
1997;3(1):73-77.



Banerjee, et al.: Study of different type of the management of patients in a cases of traumatic colorectal injury

Asian Journal of Medical Sciences | Jun 2022 | Vol 13 | Issue 6	 177

10.	 Orhon R, Eren ŞH, Karadayı Ş, Korkmaz İ, Coşkun A, Eren M, 
et al. Comparison of trauma scores for predicting mortality and 
morbidity on trauma patients. Ulus Travma Acil Cerrahi Derg. 
2014;20(4):258-264.

	 https://doi.org/10.5505/tjtes.2014.22725
11.	 Wolff BG, Pemberton JH, Wexner SD and Fleshman JW. 

The ASCRS Textbook of Colon and Rectal Surgery. Springer, 
New York. p322-334.

12.	 Bowley DM, Boffard KD, Goosen J, Bebington BD and Plani F. 
Evolving conceptions in the management of colonic injury. Int J 
Care Injured. 2001;32(6):435-439.

	 https://doi.org/10.1016/s0020-1383(00)00237-0
13.	 Iqbal T, Zarin M, Wahab A, Rehman M, Saeed T and Wazir MA. 

Penetrating Colonic Injuries: management by primary repair. 
Pak J Surg. 2007;3(3):CD002247.

	 https://doi.org/10.1002/14651858.CD002247
14.	 Georgoff P, Perales P, Laguna B, Holena D, Reilly P and Sims C. 

Colonic injuries and the damage control abdomen: Does 
management strategy matter? J Surg Res. 2013;181(2):293-299.

	 https://doi.org/10.1016/j.jss.2012.07.011
15.	 Ng AK, Simons RK, Torreggiani WC, Ho SG, Kirkpatrick AW and 

Brown DR. Intra-abdominal free fluid without solid organ injury in 
blunt abdominal trauma: An indication for laparotomy. J Trauma. 
2002;52(6):1134-1140.

	 https://doi.org/10.1097/00005373-200206000-00019
16.	 Carrillo EH, Somberg LB, Ceballos CE, Martini MA Jr., 

Ginzburg E, Sosa JL, et al. Blunt traumatic injuries to the colon 
and rectum. J Am Col Surg. 1996;183(6):548-552.

17.	 Shannon FL and Moore EE. Primary repair of the colon: When is 
it a safe alternative? Surgery. 1985;98(4):851-860.

18.	 Cornwell EE 3rd, Velmahos GC, Berne TV, Murray JA, 
Chahwan  S, Asensio J, et al. The fate of colonic suture lines 
in high-risk trauma patients: A prospective analysis. J Am Coll 
Surg. 1998;187(1):58-63.

19.	 Moore EE, Cogbill TH and Malangoni MA. Organ injury scaling II: 
Pancreas, duodenum, small bowel, colon and rectum. J Trauma. 
1990;30(11):1427-1429.

20.	 Maxwell RA and Fabian TC. Current management of colon 
trauma. World J Surg. 2003;27(6):632-639.

	 https://doi.org/10.1007/s00268-003-6762-9
21.	 Busic Z, Rudman F, Stipancic I, Amic E and Busic D. War injuries 

of colon and rectum. Coll Antropol. 2002;2:441-446.
22.	 Miller PR, Fabian TC, Croce MA, Magnotti LJ, Pritchard FE, 

Minard G, et al. Improving outcomes following penetrating 
colon wounds: Application of a clinical pathway. Ann Surg. 
2002;235(6):775-781.

	 https://doi.org/10.1097/00000658-200206000-00004

Authors Contribution:
CB and SKS involved in the diagnosis and management of the cases. SH did the literature search. SH and KKP wrote the manuscript.

Work attributed to: 
Department of General Surgery, Burdwan Medical College and Hospital, West Bengal, India

Orcid ID:
Dr. Chandranath Banerjee -   https://orcid.org/0000-0002-3496-1497
Dr. Sajal Kumar Sarkar -   https://orcid.org/0000-0003-2097-1421
Dr. Shyamal Hansda -   https://orcid.org/0000-0002-7446-6167
Dr. Kajal Kumar Patra -   https://orcid.org/0000-0001-8901-537X

Source of Support: Nil, Conflict of Interest: None declared.


