
PENETRATING INJURIES TO HOLLOWABDOMINALVISCERA (K INABA, SECTION EDITOR)

Penetrating Injuries to the Colon and Rectum

Marc D. Trust1 & Carlos V. R. Brown1

Published online: 11 April 2015
# Springer International Publishing AG 2015

Abstract The management of colon and rectal injuries has
evolved greatly over the last several decades. Once known
to have significant mortality, the implementation of mandato-
ry diversion in the 1940s drastically improved outcomes.
Since then, treatment strategies have now shifted towards pri-
mary repair as a safe option for the majority of injuries. When
wounds are more destructive, resection and primary anasto-
mosis are usually appropriate in most situations. Management
of penetrating colon injuries is more complex in the setting of
damage control surgery and may require difficult decisions
regarding timing of anastomosis. Rectal injuries were also
historically known to have significant morbidity until diver-
sion was implemented. Extraperitoneal injuries are still treated
in a similar fashion, while intraperitoneal injuries are managed
using the same principles as colon injuries. This article will
review the management of penetrating colon and rectal inju-
ries with focus on literature that has been published over the
last 3 years.
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Introduction

The trauma surgeon does not commonly encounter colorectal
injuries. Civilian data report a 1–3 % incidence, while it is
more common in military settings at about 5–10 % [1]. The
colon is the second (after small bowel) most commonly in-
jured organ after gunshot wounds and the third (after liver and
small bowel) most common after anterior abdominal stab
wound. Historically, these injuries resulted in extremely high
mortality, approximately 60 % during World War I [2•]. A
major advance in the treatment of colon trauma came with
the advent of proximal diversion by Ogilvie. Use of this tech-
nique during World War II saw much lower morbidity and
mortality rates compared to previous strategies [3•, 4].
Treatment subsequently evolved to include exteriorization of
the injured segment of colon after primary repair, a technique
that has since been abandoned. This practice involved closure
of a wound and exteriorizing that segment of colon for several
days. An intact repair at that time was returned to the abdo-
men, while failure then required diversion [2•]. The 1970s saw
the next major paradigm shift when Stone and Fabian con-
ducted the first randomized, prospective study comparing
proximal diversion to primary repair. Their findings showed
that primary repair was not only safe, but also associated with
better outcomes when used in certain situations [4–6]. Over
the last three decades, a great deal of literature has not only
validated these findings, but also expanded on this principle so
much that diversion is now applied in only a few specific
situations.

Destructive Versus Non-Destructive Injuries

Colon injuries can generally be categorized into destructive
versus non-destructive types. Most authors describe non-
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destructive lesions as those involving less than 50 % of colon
wall circumference and lack of devascularization. A great deal
of literature published over the last 30 years supports primary
repair of these injuries with lower complication rates com-
pared to diversion. Destructive injuries, on the other hand,
are described as involvement of greater than 50 % of bowel
wall circumference, devascularized segments, complete tran-
section, or significant loss of tissue [2•, 7•]. Management of
destructive colon injuries with diversion versus resection with
primary anastomosis has received a great deal of attention in
the literature. Several small studies have suggested that resec-
tion with anastomosis is a safe option in patients without sig-
nificant risk factors for anastomotic leak such as high transfu-
sion requirement, hypotension, associated medical illness, or
penetrating abdominal trauma index greater than 25 [8, 9]. A
2001 multicenter, prospective AAST-sponsored study com-
paring diversion versus resection and anastomosis for destruc-
tive penetrating colon injuries failed to show any difference in
complication rates between these management options, but
did note a higher mortality in patients who received diversion
(0 vs. 4 %). They concluded that resection with anastomosis
was the better management option given the worse quality of
life associated with diversion [10]. Morbidity associated with
a second operation for reversal must also be considered when
choosing between these options [3•].

As much of the literature that supports our modern day
strategies for treatment of colon injures developed over the
last 35 years, the scope of this discussion focuses on the most
recent data. As previously mentioned, destructive colon inju-
ries have proven to be safely managed with primary repair and
anastomosis, except in patients with risk factors for anasto-
motic breakdown. In 1994, Stewart et al. reported a 42 % leak
rate in patients who had a six-unit or higher transfusion re-
quirement or a medical illness, compared to 3 % who had
neither of these risk factors [8]. The same group aimed to
improve on these outcomes by establishing an algorithm for
management of destructive injuries in high-risk patients.
Using this algorithm, all non-destructive injuries are repaired
primarily while destructive injuries in the setting of risk fac-
tors for leak are diverted, while those without risk factors are
treated with resection and anastomosis. The results of this
effort were published in 2002, and although they did not show
a statistically significant decrease in complication rates, a de-
creased number of colostomies in low-risk patients were per-
formed over that time period (9 vs. 31 %) [11]. In 2012, the
same group published 15 years of data comparing manage-
ment of colon injuries before and after implementation of
their algorithm. This included 291 patients, 102 of
whom had destructive wounds. Resection plus anasto-
mosis rates were similar and, although they did not reach
statistical significance, colon-related complication rates did
also trend downwards. Abscess formation, leak rate, and mor-
tality all decreased compared to the prior studies. They also

again noted a decrease in diverting colostomies in the low-risk
group [7•] (Fig. 1).

Location of Injury

There is a long-held belief and surgical dogma that left-sided
colon injuries have a higher risk of complications after anas-
tomosis than right-sided injuries, but no study has ever dem-
onstrated a difference in outcomes [2•]. A study byHatch et al.
published in 2013 using data from the National Trauma Data
Bank evaluated outcomes stratified by mechanism, segment
of colon injured, and management strategy. Although they
included patients with a blunt mechanism, which is outside
of the scope of this article, the study is worth discussing as it
evaluated over 6000 patients. Trauma caused by a penetrating
mechanism was found to have lower mortality (10.2 vs.
13.5 %), overall morbidity (19.0 vs. 22.0 %), and shorter
ventilator and ICU days (7.7 vs. 9.1 and 8.6 vs. 9.9 days,
respectively). When evaluating outcomes based on segment
of colon injured, they did not appreciate any major differences
in overall morbidity or mortality between locations of the
colon. They did note, however, that a high percentage
(36 %) of injuries was reported as Bnonspecified^; thus, a
strong inference cannot be made from this data. There was
an overall 9 % proximal diversion rate, more commonly in
older and more severely injured patients. In addition, sigmoid
injuries were more likely to be treated with proximal diver-
sion. There was no distinction between destructive or non-
destructive injuries, and during multivariate analyses, diver-
sion was not found to be independently associated with worse
outcomes [5].

In 2012, Sharpe et al. evaluated the effect of injury location
on outcomes treated with their previously mentioned algo-
rithm. They identified 469 patients who suffered penetrating
colon injuries, the majority of which were non-destructive and
amenable to primary repair. They noted that sigmoid injuries
had a higher percentage of treatment with diversion (17 %
compared to 8, 8, and 9 %, for the ascending, transverse,
and descending, respectively), however did note that these
patients had a higher 24-h transfusion requirement which like-
ly placed some in this group in the high-risk arm of the algo-
rithm that mandates diversion.When looking at complications
such as intra-abdominal abscess, suture-line breakdown, and
mortality, there was no statistically significant difference in
rates of these complications between different locations in
colon. On further analyses with multivariate logistic regres-
sion, still no predictor of poor outcome could be identified.
They concluded that treatment of penetrating colon injuries
with adherence to their algorithm was safe regardless of loca-
tion of colonic injury [12] (Table 1).

Technical considerations for management of penetrating
colon injury stratified by location are listed in Table 1.
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Non-Destructive
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Destructive

No Major 
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Abnormality

Resection with 
Primary 

Anastomosis

Major 
Physiologic 
Abnormality

Consider 
Diversion*

Consider 
Damage Control 

Measures

* Consideration of Diversion

High transfusion requirement ( 6 units)
Prolonged hypotension
Associated medical comorbidities
Degree of contamination

Fig. 1 Proposed algorithm for
management of penetrating colon
injuries

Table 1 Technical
considerations and associated
injuries based on injured portion
of colon

Considerations based on location of colon injury

Location Technical considerations Associated injuries

Cecum/right colon •Easily mobilized •Genitourinary

•Ileocolic anastomoses under low tension •Zone II retroperitoneal hematoma

Hepatic flexure •Inspect diaphragm •Hepatobiliary structures

•Inspect duodenum and pancreas •Duodenum

•Zone II retroperitoneal hematoma

Transverse colon • Open gastrocolic ligament •Zone I retroperitoneal hematomas

•Always inspect posterior stomach •Stomach

•Drain any associated pancreatic injuries •Pancreas

•Distal portions of duodenum

Splenic flexure •Control splenic hemorrhage first •Spleen

•Inspect diaphragm •Tail of pancreas

•Genitourinary

Descending colon •Easily mobilized •Zone II retroperitoneal hematoma

•Genitourinary

Sigmoid •Pelvic location makes exposure difficult •Zone III retroperitoneal hematomas

•Always evaluate genitourinary •Iliac vessels

•Genitourinary
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Damage Control Surgery

Since the introduction of damage control surgery in the 1980s
and 1990s, its use has become commonplace for the manage-
ment of unstable, high-risk patients. It has allowed surgeons to
address hemorrhage and contamination, identify other life-
threatening issues, prevent or minimize the deranged physiol-
ogy, and delay definitive management until the patient is more
adequately resuscitated. There is a paucity of data regarding
outcomes associated with destructive colon injuries treated in
the setting of damage control surgery. Over the last few years,
several studies have attempted to address this issue and pro-
vide evidence to help guide decisions regarding primary anas-
tomosis versus diversion. Given the rather small patient pop-
ulation in question, most of the studies available are not spe-
cific to penetrating mechanisms of injury and are retrospective
in nature.

In 2011, the Western Trauma Association performed a
multi-institutional study looking at outcomes of all patients
with enteric injuries managed with damage control surgery.
Although this study has a high percentage of patients who
sustained blunt trauma and included small bowel injuries, the
study did include patients with penetrating colon injuries.
After colonic repair or anastomosis, leak rates increased with
fascial closure beyond 5 days (12 vs. 3 %) and increased with
a more distal colonic anastomosis (3 % right colon, 20 %
transverse colon, 45 % left colon) [13]. A more recent study
of 247 patients, 92 % of which suffered penetrating trauma,
found an increased risk of colonic anastomosis leak in pa-
tients requiring damage control surgery compared to those
managed with single laparotomy (13 vs. 3 %) [14].
However, complication rates similar to single laparotomy
could be achieved with damage control laparotomy when
successful fascial closure was completed on the first post-
damage control reoperation. Delaying colonic anastomosis
to subsequent operations was associated with an eightfold
increase in anastomotic leak.

The Memphis group applied their established manage-
ment algorithm for destructive colon injuries to a population
of patients who underwent damage control laparotomy [15].
During initial damage control laparotomy, they recommend
primary repair of non-destructive injuries. For destructive
injuries, they recommend resection followed by either de-
layed anastomosis or staged diversion at subsequent opera-
tion. Decision for anastomosis or diversion was based on the
presence of comorbidities or need for more than six units of
blood transfusion. Patients managed with delayed anastomo-
sis according to the algorithm had fewer anastomotic leaks
(4 vs. 32 %) and lower colon-related morbidity (22 vs.
58 %). They concluded that destructive colon injuries in a
selected patient population can safely be managed with re-
section and delayed anastomosis in the setting of damage
control laparotomy.

Rectal Injuries

The care of rectal injuries, much like colon injuries, has
evolved over the last century in large part due to experience
gained fromwar. Proximal diversion was used around the time
ofWorldWar I, followed by the addition of presacral drainage
during World War II. Distal washout was then implemented
during the Vietnam War [16]. This combination of treatment
strategies remained the gold standard of care for rectal injuries
until the 1990s when studies began challenging the benefit of
these interventions [2•].

The vast majority of rectal injuries are caused by a pene-
trating mechanism, with gunshot wounds accounting for
greater than 80 % and stab wounds another 5 % [17]. The
diagnosis of these potentially devastating injuries begins with
a high level of suspicion. Penetrating wounds in the low an-
terior abdominal wall, buttock, pelvis, or perineum should be
treated as having a rectal injury until proven otherwise. In
stable patients, CT imaging (with IV contrast) can aid in de-
termining trajectory of a penetrating wound. If the diagnosis
of rectal injury remains in question, a rigid sigmoidoscopy
should be performed.

Intraperitoneal Injuries

It is widely accepted that management of rectal injuries de-
pends on whether the intra- or extraperitoneal rectums are
involved. Anatomically speaking, the upper two thirds of the
rectum generally make up the intraperitoneal segment, while
the lower third makes up the extraperitoneal segment [2•].
Intraperitoneal injuries are treated in a similar manner as colon
injuries, with most injuries typically amenable to primary re-
pair without diversion. Destructive injuries will require resec-
tion with anastomosis or diversion depending on patient risk
factors as mentioned above. One caveat to this approach
is that low rectal anastamoses may be at higher risk for
leak. Because of this, some suggest a protective divert-
ing loop ostomy for injuries involving the distal to the
mid rectum [3•] (Fig. 2).

Extraperitoneal Injuries

Extraperitoneal injuries, on the other hand, can be much more
challenging given their location low in the pelvis and proxim-
ity to surrounding structures [1]. If accessible, extraperitoneal
rectal injuries should be primarily repaired with or without a
diverting colostomy. Extraperitoneal rectal wounds may be
approached and repaired either transabdominally during
laparotomy for proximal injuries or transanally for more
distal injuries. However, extensive mobilization of the
rectum should not be performed merely to repair an injury.
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Diverting colostomy should be considered in patients with a
difficult repair or resection, shock, transfusion, degree of con-
tamination, associated injuries, and comorbidities. If an injury
is not easily accessed via the transabdominal or transanal ap-
proach, then, the treatment should consist of a diverting loop
colostomy alone. If the patient does not have another indica-
tion for laparotomy, then, the diverting colostomy may be
performed laparoscopically. Presacral drainage and rectal
washout are no longer routinely indicated after repair
of rectal injuries. Though the literature regarding man-
agement of extraperitoneal rectal injuries is limited, the
most comprehensive review of the literature was pub-
lished by Steele et al. in 2011 [18••]. The authors ana-
lyzed the existing literature and found that there is not
enough evidence for or against routine repair of all injuries,
diverting colostomy, presacral drainage, or rectal washout.
Each should be applied selectively and in the context of each
individual patient.

As the majority of trauma surgeons will encounter pene-
trating injuries from low-velocity mechanisms, it is important
to be aware of the outcomes of these treatment strategies if
higher velocity mechanisms are encountered. A retrospective
analysis of extraperitoneal rectal injuries suffered by US sol-
diers in Iraq and Afghanistan published in 2013 including 57
patients noted that 100 % of these injuries were treated with
diversion. In addition, 11 patients were also treated with distal
washout and eight patients were treated with presacral drain-
age. Logistic regression analysis was performed to attempt to
identify a relationship between these interventions and pres-
ence or absence of a complication. Neither was shown to be
statistically significant; therefore, the authors concluded that
neither distal washout nor presacral drainage added any ben-
efit to the treatment of high-velocity extraperitoneal rectal
injuries [16].

Conclusion

In conclusion, the management of colon and rectal injuries has
evolved greatly over the last several decades, with more recent
literature expanding on that foundation. While previously
treated with a Bone size fits all^ approach, we now know that
all injuries are not created equally. Primary repair is an excel-
lent option for the vast majority penetrating colon and rectal
injuries. When wounds are more destructive, resection and
primary anastomosis should be performed. In those who pres-
ent more severely injured and have higher blood transfusion
requirement or preexisting medical comorbidities, diversion
should be considered. After damage control laparotomy,
early-delayed anastomosis is also a safe option and should
be performed at the initial or first reoperation. With higher
complications in patients who cannot achieve early abdominal
closure, diversion should also be considered. Intraperitoneal
rectal injuries should be treated as colon injuries. Primary
repair with or without diversion is the mainstay of treatment
for extraperitoneal injuries, but colostomy alone without re-
pair may be considered for injuries that are technically diffi-
cult to access.
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