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ABSTRACT

Rectal injuries are rare but potentially devastating injuries that are frequently associated with penetrating pelvic
trauma or blunt pelvic fractures. Management principles for these injuries have gone through major paradigm
shifts over time. Recently, large-scale civilian studies have been completed, providing valuable insight on best-
practice strategies for contemporary trauma populations. The diagnosis of rectal injuries is accomplished with a
combination of computed tomography (CT) scanning and rigid proctoscopy. Because the rectum is comprised of
two distinct anatomic segments, the intra- and extraperitoneal rectum, management principles for rectal injuries
are unique. Intraperitoneal rectal injuries are managed as colonic injuries, with small injuries primarily repaired
and larger injuries resected. Extraperitoneal injuries are repaired primarily via a trans-anal approach, if feasible,
and otherwise are managed with proximal diversion alone. Complications seen after rectal injuries include infec-
tion, strictures, and fistulae. The most provocative questions about rectal injuries that are currently unanswered
relate to the possibility of nonoperative management for penetrating extraperitoneal rectal injuries and to the

optimal timing of colostomy reversal after proximal diversion for extraperitoneal injuries.

Introduction

Despite their relative infrequency, traumatic rectal injuries remain
a challenge to diagnose and manage. Rectal injuries have been histori-
cally treated with a combination of modalities, including primary repair,
proximal diversion, presacral drainage, distal rectal washout, or even
nonoperative management. Until recently, there has been a paucity of
evidence guiding the management of civilian rectal injuries. The pur-
pose of this chapter is to provide a modern review of the management
of traumatic rectal injuries, including a summary of the historic context
for these injuries, as well as the epidemiology and anatomical consider-
ations relevant to these injuries. The majority of this review will focus
on evidence-based diagnosis and management principles for blunt and
penetrating intra- and extraperitoneal rectal injuries.

History

As a consequence of the association of rectal trauma with gunshot
wounds, major philosophical changes in the management of rectal in-
juries can be traced back to periods of armed conflict. During the civil
war, penetrating colorectal injuries were almost universally managed
nonoperatively, with resulting morality rates approaching 90% [1]. Sur-
gical repair of rectal injuries was first formally described among World
War I soldiers [2], although the adoption of proximal diversion and its
association with reduced mortality was not described until World War
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II [3]. Higher-velocity rectal injuries were then encountered during the
Vietnam War, leading to a classic management principle termed the four
D’s; direct repair, drainage, diversion, and distal rectal washout [4]. Re-
cent military conflicts in the Middle East have continued to add to the
collective experience with rectal trauma [5-8].

Despite these advances in the military literature, civilian trauma
surgeons should remain cautious in their adoption of war-time surgi-
cal principles. Soldiers are generally younger and healthier than their
civilian trauma counterparts; transport and evacuation times may be
greater in the military setting; and wounding mechanisms differ be-
tween military and civilian settings, with a large proportion of rectal
injuries in theater related to explosions and blast injuries [5], which are
exceedingly rare in the American civilian population. These differences
challenge the accurate extrapolation of military data to the civilian
setting.

The initial large-scale studies of rectal trauma in the civilian popula-
tion were published in the 21st century. The first of these was authored
by Demetriades et al. in 2001, which demonstrated reduced mortality
when rectal injuries were managed with primary repair instead of prox-
imal diversion [9]. In 2018, Brown et al. published the largest civilian
multicenter study of rectal injuries to date and demonstrated an increase
in morbidity when intraperitoneal rectal injuries were managed with
proximal diversion [10]. These studies, amongst a few others, form the
foundation of the principles of contemporary management of civilian
rectal injuries.
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Anatomical considerations

The rectum is a portion of the large intestine that begins at the rec-
tosigmoid junction, which is identified anatomically by the coalescence
of the tenia coli at the distal sigmoid colon. Distally, the rectum transi-
tions into the anal canal, an anatomic distinction that is primarily histo-
logic. The rectum is approximately 12-15 cm long and functions in fe-
cal storage prior to defecation. The blood supply of the rectum changes
along its length, with the proximal 2/3rd® of the rectum supplied by
the superior rectal artery and the distal third supplied by the middle
and inferior rectal arteries. The anatomic relationship of the rectum to
the peritoneal reflection in the pelvis carries critical implications for
injury management. Based on the location of the peritoneal reflection,
the intraperitoneal rectum is comprised of the proximal two thirds of
the anterior rectum and the proximal third of the lateral rectum. The
remainder of the rectum is extraperitoneal. The anatomic boundary im-
parted by the peritoneal reflection allows for confined fecal spillage
after extraperitoneal rectal injury without intra-abdominal extension.
Conversely, injuries to the intraperitoneal rectal can lead to gross con-
tamination of the peritoneal cavity if not managed promptly.

Rectal injuries are generally graded using the American Association
for the Surgery of Trauma (AAST) injury classification [11]. Grade I in-
juries consist of contusions, hematomas without devascularization, and
partial-thickness lacerations. Grade II injuries comprise full-thickness
lacerations that span <50% of the rectum circumference, while Grade
III injuries are those encompassing >50% of the circumference. Grade
IV injuries include lacerations that extend to the perineum. Grade V in-
juries are defined by devascularized rectal segments.

Rectal injuries can also be categorized into non-destructive (<50%
of the rectal circumference) or destructive (>50% circumference, in-
juries causing malperfusion, or multiple rectal injuries in close proxim-
ity) [12]. However, this distinction is largely historic, as contemporary
injury management is now dictated primarily by anatomic location of
the injury relative to the peritoneal reflection, i.e. intraperitoneal vs.
extraperitoneal, as opposed to circumferential extent.

Epidemiology

The overall incidence of rectal injury is low. A 2018 retrospec-
tive analysis of the American College of Surgeons (ACS) Committee on
Trauma (COT)’s National Trauma Data Bank (NTDB) reported only 1472
rectal injuries in the US over a two-year period, for an overall incidence
of 0.1% [13]. Notably, this rate is significantly less than the incidence
of reported wartime rectal injuries, which was 1.4% among patients
treated during Operation Iraqi Freedom, for example [6]. Despite the
difference in incidence between the civilian and military settings, mor-
bidity and mortality after rectal trauma are comparable between these
scenarios [5,8]. Penetrating mechanisms of injury predominate in the
civilian setting, with studies reporting up to 85% of all rectal injuries to
be the result of penetrating trauma [10,13-15].

Diagnosis

The initial management of all trauma patients should follow the stan-
dard ACS Advanced Trauma Life Support (ATLS) guidelines. The diagno-
sis and initial management of rectal injuries form part of the secondary
survey and should only be pursued once immediately life-threatening
injuries have been excluded or addressed.

A high degree of suspicion is required to avoid the potential disas-
trous consequences of a missed or delayed diagnosis of rectal injury.
The patient history and physical exam will often provide the first in-
dicators that a rectal injury is present. All penetrating injuries in the
abdominopelvic region, including the buttocks, groins, proximal thighs,
perineum, and sacrum, place the rectum at risk for injury. Penetrating
gluteal injuries, for example, have been found to impart a 25% risk of
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Fig. 1. A-B. Extraperitoneal Rectal Injury Following Gunshot Wound.

A, The wound trajectory is seen on computed tomography (CT) scan (white
arrow) and suggests injury to the extraperitoneal rectum (black arrow).

B, Rigid proctoscopy demonstrates intraluminal blood (arrow) and two luminal
defects (not shown) in the extraperitoneal rectum. The patient was treated with
proximal diversion via a loop sigmoid colostomy.

rectal injury [7]. Trans-pelvic gunshot wounds are generally considered
to have a rectal injury until proven otherwise. After blunt mechanisms,
patients with major pelvic or perineal injuries, such as open-book pelvic
fractures, are considered high risk for associated rectal injury.

In terms of the initial physical exam and diagnostic work-up for rec-
tal injury, although long-considered to be an essential component of the
secondary survey for all trauma patients, the digital rectal exam (DRE)
has low sensitivity for lower gastrointestinal injury [16] and should not
be utilized indiscriminately after gunshot wounds to the pelvis [17].

Recent civilian evidence suggests that the combination of CT of the
abdomen/pelvis and rigid proctoscopy is the new gold-standard for di-
agnosis of rectal injuries (Fig. 1A-B). In 2016, Schellenberg et al. in-
vestigated the various diagnostic modalities for rectal injury in patients
with transpelvic gunshot wounds and reported both a sensitivity and
negative predictive value of 100% for CT scan with IV contrast. CT find-
ings suggestive of rectal injury include rectal wall abnormality/defect,
perirectal stranding, and/or rectal wall thickening. Based on their con-
clusions, unless the patient meets criteria for immediate laparotomy, all
patients with transpelvic gunshot wounds should undergo CT scan as the
initial diagnostic test for rectal injury [17]. CT scan is poor at delineating
the precise location of the rectal injury relative to the peritoneal reflec-
tion, a critical distinction for treatment decision-making. As a result, a
diagnosis of rectal injury on CT scan should be followed by rigid proc-
toscopy to define the location of injury (intra- vs. extraperitoneal) if it is
unclear. Trust et al. (2018) further clarified this diagnostic approach, by
demonstrating a 97% sensitivity for blunt and penetrating rectal injuries
when a combination of abdominopelvic CT and rigid proctoscopy were
used [14]. If the location of a rectal injury relative to the peritoneal re-
flection remains unclear after CT scan and rigid proctoscopy, diagnostic
laparoscopy can be performed to exclude an intraperitoneal component.
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Fig. 2. Diagnostic and Treatment Algorithm

Management

Once a rectal injury is diagnosed and its relationship to the peritoneal
reflection is defined, the specific management algorithms are straight-
forward. The treatment of rectal injuries is dictated by the intra- vs.
extraperitoneal location of the injury, and not by injury mechanism.

Intraperitoneal injuries

Intraperitoneal rectal injuries from either blunt or penetrating
trauma are managed in the same manner as colonic injuries [9,18,19].
Practically speaking, this treatment consists of injury debridement back
to healthy tissue followed by primary repair. Particularly during pri-
mary repair of larger defects, care should be taken to close the injury in
a transverse fashion in order to limit luminal narrowing and risk of stric-
ture formation. Injuries are typically closed in two layers, with running
absorbable suture (e.g. vicryl) for the inner layer and interrupted non-
absorbable suture (e.g. silk) for the outer layer. Injuries too large for fea-
sible primary repair and those associated with devascularization should
be resected. Either hand-sewn or stapled anastomoses are acceptable,
with care taken to avoid tension and ensure ample blood supply regard-
less of which technique is utilized. Proximal diversion of intraperitoneal
rectal injuries does not improve outcomes and is not recommended [10].

Extraperitoneal injuries

Compared to intraperitoneal rectal injuries, the optimal management
of injuries below the peritoneal reflection is more controversial. Recom-
mended extraperitoneal rectal injury management has changed signifi-
cantly over the past several decades and can generally be described as
becoming progressively more minimalistic.

The first major step away from the classic 4 D’s (direct repair,
drainage, diverting colostomy, distal rectal washout) in civilian trauma
was published by Burch et al. in 1989 and concluded that only diver-
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Rigid i) Repair or associated injuries via exploratory laparotomy.
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Stable Tomography - Hemodynamically stable patients undergo
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suggested but not conclusively demonstrated
and then proctoscopy is the next step in the
diagnostic work-up. If computed tomography
scan conclusively demonstrates a rectal injury,
proctoscopy is still the next step in order to
delineate the location of the injury relative to
the peritoneal reflection.

If the rectal injury location is unclear after
proctoscopy (intra- vs. extraperitoneal), a di-
agnostic laparoscopy can be performed to ex-
clude an intraperitoneal component prior to in-
jury management.

Management of intraperitoneal injuries is dic-
tated by injury extent, with resection and anas-
tomosis reserved for destructive injuries.
Management of extraperitoneal injuries is dic-
tated by feasibility of transanal repair. Injuries
that can easily be accessed transanally may be
primarily repaired. Injuries that are not accessi-
ble are proximally diverted with a loop sigmoid
colostomy.

1°, primary.

sion and pre-sacral drainage were truly necessary [21]. These findings
were later challenged, in a prospective randomized study by Gonzalez
et al., which showed that pre-sacral drainage did not reduce infectious
complications [22]. Most recently, pre-sacral drainage and distal rec-
tal washout were shown to be significantly associated with increased
intra-abdominal complications [10]. Therefore, contemporary litera-
ture recommends against pre-sacral drainage and distal rectal washout
[10,15,19].

Based on the available evidence, extraperitoneal rectal injuries
should be repaired primarily via a trans-anal approach when possible.
If the injury is inaccessible trans-anally, the patient should be managed
solely with proximal diversion in the form of a loop sigmoid colostomy
[15,19,20]. Either a laparoscopic or open approach to colostomy cre-
ation is acceptable. The choice of technique should be guided by injury
factors such as overall injury burden and the patient’s physiologic sta-
tus, as well as by surgeon preference and patient factors such as body
habitus. Our approach to the diagnosis and treatment of rectal injuries
is summarized in Fig. 2.

A particular subset of extraperitoneal rectal injuries warrant spe-
cific consideration. Rectal foreign bodies are a common emergency de-
partment presentation, although these retained objects rarely result in
full-thickness injury to the rectum. When injuries do occur, they are
typically extraperitoneal. Unless a full-thickness injury is conclusively
demonstrated, nonoperative management and a period of observation
is recommended over surgical intervention in those with rectal injuries
due to foreign bodies [23].

Complications

Potential complications in patients with rectal injuries include in-
fection, stenosis, and fistulae. Infective complications can range from
abscesses to life-threatening infections, such as necrotizing soft tissue in-
fections or perineal sepsis. Patients with associated open pelvic fractures
are at particularly high risk for infectious complications and concern-
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ingly, fecal diversion for these patients has not been shown to mitigate
infection risk [24]. Clinicians must maintain a high degree of suspicion
for infection after a rectal injury to ensure prompt intervention when
required. Infection risk may be reduced with a short course of postoper-
ative antibiotics but this has not been rigorously studied and the optimal
duration of treatment is unknown. Anecdotally, we typically administer
gram negative and anaerobic coverage for 3-5 days postoperatively for
patients with extraperitoneal rectal injuries who have been diverted. For
intraperitoneal rectal injuries, a 24-hour course of antibiotics postoper-
atively is likely sufficient.

The incidence or management of stenosis following rectal injury is
not well delineated by existing literature. One study of colon and rec-
tal injuries initially managed with colostomy demonstrated a 10% rate
of major complications following colostomy reversal: one anastomotic
stricture, one fistula, and two small bowel obstructions [25]. Extrapo-
lating from elective surgery data, the risk of stenosis may be minimized
by ensuring that the rectal lumen is widely patent after anastomosis or
transversely-oriented primary repair. Care should also be taken to de-
bride the rectum back to healthy, well-perfused tissue prior to repair
or anastomosis. Mild symptoms may be self-limited as the rectal repair
or anastomosis will dilate over time as the rectum resumes its normal
functions. However, patients with severe or persistent symptoms may
require serial dilations or even surgical revision.

Lastly, rectovesical and rectourethral fistulae can occur following
rectal injury. These are most common among patients with combined
rectal and genitourinary injuries. Intraoperatively, the risk of fistula for-
mation in these patients may be minimized by placing an omental flap
between the rectal and bladder repairs [26].

Remaining controversies

Despite the recent advances in rectal trauma management, there re-
main a number of controversies. Most provocatively, it is unclear if pen-
etrating extraperitoneal injuries truly necessitate repair or diversion.
Small extraperitoneal injuries, particularly those after stab wounds, may
be amenable to nonoperative management with close clinical monitor-
ing and antibiotic administration, with the injury left to heal by sec-
ondary intention. At the current time, this is largely speculative as the
evidence supporting this approach is limited [27]. Rigorous scientific
study will be needed to determine the safety of this management strat-
egy as well as to delineate the appropriate patient population in the
future before this approach can be formally recommended.

Lastly, there remains no consensus on the optimal timing for rever-
sal of diverting colostomy for rectal injuries. The current literature sup-
ports loop reversal any time between the index hospitalization to more
than three months after injury. Additional study is needed prior to con-
sensus guidelines for colostomy reversal, which can be associated with
high complication rates (5-25%) [28]. In practice, the timing of loop
colostomy reversal following extraperitoneal rectal injury should be in-
dividualized based on patient factors, including nutritional status, clin-
ical trajectory of associated injuries, and restoration of normal patient
physiology.
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