€202/.T/0T uo Bs|NBIMUHSIVORAZESMZWSNMUYIB8AISEXq0z1dNaA6HAsDAEPr1sOgIZNdNHZAIMSZIXDEDIO/AO

xQywAaggspbx16mburepix+/,Sanbyp4owggglgoeeMBvbeHTA Ag ewnenljwod mm| sieulnoly:dny woly papeojumoq

Journal of Trauma and Acute Care Surgery, Publish Ahead of Print
DOI: 10.1097/TA.0000000000004093

Diagnosis and Management of Traumatic Rectal Injury: A Western Trauma

Association Critical Decisions Algorithm

Morgan Schellenberg MD MPH?, Sarah Koller, MD?, Marc de Moya, MD?, Laura J. Moore,
MD?*, Carlos V.R. Brown, MD?, Jennifer L. Hartwell, MD®, Kenji Inaba, MD?, Eric J. Ley, MD’,
Natasha Keric, MD®, Kimberly A. Peck, MD®, Charles J. Fox, MD'°, Nelson G. Rosen, MD"?,

Jordan A. Weinberg, MD*?, Raul Coimbra, MD, PhD*3, Matthew J. Martin MD*

Division of Acute Care Surgery, Department of Surgery, University of Southern
California, Los Angeles, CA
Division of Colorectal Surgery, Department of Surgery, University of Southern
California, Los Angeles, CA
Division of Acute Care Surgery, Department of Surgery, Medical College of Wisconsin,
Milwaukee, WI
Division of Acute Care Surgery, Department of Surgery, University of Texas-Houston
Medical Center, Houston, TX
Division of Acute Care Surgery, Department of Surgery, Dell Medical School, University
of Texas at Austin, Austin, TX
Division of Acute Care Surgery, Department of Surgery, University of Kansas Medical
Center, Kansas City, KS
Division of Acute Care Surgery, Department of Surgery, Cedars-Sinai Medical Center,

Los Angeles, CA



€202/.T/0T uo Bs|NBIMUHSIVORAZESMZWSNMUYIB8AISEXq0z1dNaA6HAsDAEPr1sOgIZNdNHZAIMSZIXDEDIO/AO

xQywAaggspbx16mburepix+/,Sanbyp4owggglgoeeMBvbeHTA Ag ewnenljwod mm| sieulnoly:dny woly papeojumoq

Division of Acute Care Surgery, Department of Surgery, Banner University Medical
Center, Phoenix, AZ

Division of Acute Care Surgery, Department of Surgery, Scripps Mercy Hospital, San

Diego, CA

10 Division of Vascular Surgery, Department of Surgery, R. Cowley Adams Shock Trauma
Center, Baltimore, MD

1 Division of Pediatric General and Thoracic Surgery, Department of Surgery, Children’s

Hospital, Cincinnati, OH
12 Division of Acute Care Surgery, Department of Surgery, St. Joseph’s Medical Center,
Phoenix, AZ
13

Division of Acute Care Surgery, Department of Surgery, Riverside University Health

System Medical Center, Riverside, CA

Author Email Addresses

Morgan Schellenberg, morgan.schellenberg@med.usc.edu
Sarah Koller, sarah.koller@med.usc.edu

Marc de Moya, mdemoya@mcw.edu

Laura J. Moore, laura.j.moore@uth.tmc.edu

Carlos V.R. Brown, carlos.brown@austin.utexas.edu
Jennifer Hartwell, hartwell.jennifer@gmail.com

Kenji Inaba, kenji.inaba@med.usc.edu

Eric J. Ley, eric.ley@cshs.org

Natasha Keric, natasha.keric@bannerhealth.com



€202/.T/0T uo Bs|NBIMUHSIVORAZESMZWSNMUYIB8AISEXq0z1dNaA6HAsDAEPr1sOgIZNdNHZAIMSZIXDEDIO/AO

xQywAaggspbx16mburepix+/,Sanbyp4owggglgoeeMBvbeHTA Ag ewnenljwod mm| sieulnoly:dny woly papeojumoq

Kimberly A. Peck, peck.kimberly@scrippshealth.org
Charles J. Fox, charles.fox@som.umaryland.edu

Nelson G. Rosen, nelson.rosen@cchmc.org

Jordan A. Weinberg, jordan.weinberg@dignityhealth.org
Raul Coimbra, r.coimbra@ruhealth.org

Matthew J. Martin, matthew.martin@med.usc.edu

Address for Correspondence and Reprints
Morgan Schellenberg MD MPH FRCSC FACS
Division of Acute Care Surgery

LAC + USC Medical Center

University of Southern California

2051 Marengo Street

Inpatient Tower, C5L100

Los Angeles, CA 90033

Phone: (323) 409-8597
Fax: (323) 441-9907
E-mail: morgan.schellenberg@med.usc.edu

ORCID#: 0000-0001-5743-596X

Presentations
This study was presented at the 52™ Annual Meeting of the Western Trauma Association

(WTA), March 5-10, 2023, in Lake Louise, AB.



€202/.T/0T uo Bs|NBIMUHSIVORAZESMZWSNMUYIB8AISEXq0z1dNaA6HAsDAEPr1sOgIZNdNHZAIMSZIXDEDIO/AO

xQywAaggspbx16mburepix+/,Sanbyp4owggglgoeeMBvbeHTA Ag ewnenljwod mm| sieulnoly:dny woly papeojumoq

Conflict of Interest

The study authors have no conflicts of interest or disclosures of funding to declare.

Sources of Funding Statement

No funding was received for this study.

Disclaimer

The results and opinions expressed in this article are those of the authors, and do not reflect the

opinions or official policy of the listed affiliated institutions.

Author Contribution

All authors meet authorship criteria for this manuscript as described below. All authors have
seen and approved the final manuscript as submitted. The first author (MS) had full access to all
data in the study and takes responsibility for the integrity of the data and the accuracy of the data
analysis.

Conception and design: MS, MIM

Acquisition of data: MS

Analysis and interpretation of data: MS, SK, MdM, LIM, CVRB, JLH, KI, EJL, NK, KAP, CJF,
NGR, JAW, RC, MIM

Drafting of the manuscript: MS, MIM

Critical revision of the manuscript: SK, MdM, LIM, CVRB, JLH, KI, EJL, NK, KAP, CJF,
NGR, JAW, RC

Supervision: MJM



£202/L.T/0T uo rBs|nBIMUHSIVORAZESMZWSNMUNIB8TISEXq0z1aNgAeHASDAEPLIsOg1ZNdNMZAIMSZIXDEDID/AO

xDHqwAaggspbx16mbirepix+/sainbyp4owogglsoseMBYbeHTA Ag ewnenl/woo mm| sieulnol;/:dny woly papeojumoq

Social Media Summary
The diagnosis and optimal management of rectal trauma remain controversial. This algorithm
from the Western Trauma Association (WTA) provides a data-driven approach to the initial

evaluation and treatment of rectal injuries. #trauma @WesternTrauma @docmartin22
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Introduction

Rectal trauma occurs infrequently®, which has obscured the determination of its optimal
diagnosis and treatment. There are also anatomic nuances to the rectum, divided into intra- and
extraperitoneal components based on the peritoneal reflection. These anatomic distinctions guide
injury management®>, Injuries to the extraperitoneal rectum are most common (roughly 60% of
all rectal injuries), followed by the intraperitoneal rectum (30%) and combined intra- and
extraperitoneal injuries (10%)"°. Because of the scarcity of relevant and high-quality literature,
recent paradigm shifts in management recommendations, and the relatively rare nature of these

injuries, the ideal approach to the work-up and treatment of rectal trauma remains unclear.

A safe and evidence-based approach to patients with potential traumatic rectal injury is
proposed in this manuscript in the form of a diagnostic and management algorithm (Figure 1)
created by the Western Trauma Association (WTA) Algorithms Committee. The management
proposed within should be applied to patients with suspected or proven full-thickness rectal
injuries (American Association for the Surgery of Trauma [AAST] grades 11-V®). Patients with

confirmed partial thickness rectal injuries (AAST grade 1) do not require intervention.

The algorithm process involves initial drafting by the WTA Algorithms committee based
on the available literature, extensive revisions by committee members and consideration of
expert opinion, and finally, presentation at the annual WTA meeting with commentary and
revision based upon expert opinion offered by WTA members and meeting attendees. The letters
in the algorithm figure correspond to the lettered sections below, where the evidence and

rationale surrounding each portion of the algorithm are discussed in detail. The evaluation and
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management recommendations are based largely on retrospective cohort studies due to the
paucity of randomized controlled trials (RCT) and other prospective data on the subject. Because
of this, the algorithm should be considered as a modifiable framework with which to approach
rectal trauma. Adaptations based on clinical judgment, patient factors, hospital resources, and/or

injury burden are suggested.

Algorithm
A. Screening and Clinical Assessment

Trauma patients with the potential for rectal injury should be approached in the standard
fashion for any trauma patient, applying the Advanced Trauma Life Support principles’. Most
(>75%) rectal injuries are secondary to penetrating trauma, of which the vast majority are from
gunshot wounds®*®. An early index of suspicion for rectal injury should be raised by the
presence of bullet wounds that span the pelvis and, less frequently, by stab wounds to the
perineum or lower portion of the buttocks. Rectal injuries after blunt trauma are uncommon and
tend to occur as avulsion-type injuries following high-energy mechanisms or as a result of sharp
bony fragments associated with pelvic fractures. An additional injury mechanism is trauma due
to the insertion of rectal foreign bodies, which typically results in no more than an AAST grade |
injury®. In uncommon instances of full-thickness injury from rectal foreign body insertion, these
injuries should be evaluated and treated as any other traumatic mechanism of injury. During the
primary and secondary surveys, the physical exam of these patients should focus on identifying
these risk factors for rectal injury. Identification of gross hematuria should also increase the
clinical concern for rectal injury as approximately one-third of patients with rectal injury have a

concomitant bladder injury®.
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A digital rectal exam (DRE) has long been considered a standard portion of the initial
assessment of any trauma patient. Although some authors have advocated against its routine

5,11-12

performance, citing its low sensitivity and the infrequency with which it changes

intervention!t

, It can provide useful information in patients at risk for rectal injury. For
example, a DRE that reveals blood and/or a palpable defect has a specificity for rectal injury that
approaches 100%>**'*. Furthermore, after blunt pelvic fractures, DRE with palpation of bony
fragments reveals the presence of an open pelvic fracture shortly after patient arrival and allows
the prompt initiation of antibiotics. It should be emphasized that a normal DRE does not exclude
rectal injury>***>. A high index of suspicion for rectal injury prior to DRE performance should

be maintained regardless of the DRE findings. With these notable caveats, most consider DRE a

standard portion of the initial physical exam for patients at risk for rectal injury.

B. Diagnosis in the Hemodynamically Stable Patient

Hemodynamically normal patients proceed to the CT scanner from the trauma bay for an
intravenous contrast scan. There is no routine role for rectal contrast administration during CT
scan screening for rectal injuries for several reasons. The first is that portions of the
extraperitoneal rectum are obscured by the catheter and balloon used for contrast injection and
therefore cannot be assessed. The second is that extraluminal contrast after rectal contrast CT
scan is poorly sensitive for detecting rectal injuries. One recent meta-analysis reported a
sensitivity of 12% with a false negative rate of 88%™°. The third is the additional time needed for
administration of rectal contrast, which must be done by a physician in some hospitals. These
two features frequently render its administration impractical, especially in busy centers. Last,

forced instillation of rectal contrast may contribute to further contamination via an existing rectal
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injury and increase the risk of local infection or pelvic sepsis. If the CT scan reveals the presence
of associated abdominopelvic injuries necessitating surgical intervention (e.g. small bowel,
intraperitoneal bladder, etc), diagnosis of the patient’s potential rectal injury is pursued under the

Hemodynamically Unstable Patient pathway described in the following section.

CT scans for diagnosis of rectal injury should generally be considered suggestive and not
conclusive. A multicenter study of patients with full-thickness rectal injuries demonstrated that
among patients who had a CT scan performed, only one-third of these scans were positive for
injury with demonstration of rectal wall injury/thickening or perirectal stranding’. Because of its
low diagnostic yield, a CT scan with any suggestion of rectal injury is followed up with
endoscopy (i.e. proctosigmoidoscopy) as an adjunctive diagnostic tool to confirm the diagnosis
and establish the anatomic location of rectal injury. The combination of CT scan and endoscopy

has been shown to have a sensitivity of 97% in the diagnosis of rectal injuries’’.

Endoscopy at the anatomic extremes of the rectum will delineate an injury as intra- or
extraperitoneal and can be performed with a rigid or flexible scope depending on resource
availability. If the injury location is mid-rectum, the anatomic determination of intra- or
extraperitoneal location will be challenging, if not impossible, endoscopically. In these cases,

diagnostic laparoscopy or laparotomy is used to exclude an intraperitoneal injury component'®%*.

C. Diagnosis in the Hemodynamically Unstable Patient
It cannot be overemphasized that hemorrhage control takes precedence over control of

gastrointestinal spillage. Therefore, patients with a suspected rectal injury who are
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hemodynamically unstable should proceed directly to the operating room for exploratory
laparotomy. If the patient is not in extremis and positioning can be accomplished rapidly,
lithotomy will facilitate evaluation and potentially management of the rectal injury after bleeding
control is obtained. It should be underscored that there are notable disadvantages to positioning a
patient in lithotomy, including the time required and obscured groin access. Consequently, for
the vast majority of unstable patients, hemorrhage control should proceed via exploratory
laparotomy with the patient positioned supine. If access to the perineum and rectum is

subsequently needed, the patient can be repositioned afterward as outlined below.

After control of bleeding, the intraperitoneal rectum is assessed for injury via the
laparotomy. This is followed by proctoscopy to assess the integrity of the extraperitoneal rectum.
If the patient was not placed in lithotomy at the commencement of the case, the patient can be
repositioned into lithotomy for proctoscopy. If the clinical suspicion for injury is low,
proctoscopy can also be accomplished beneath the drapes with the patient frog-legged. After

anatomic delineation of any intra- and extraperitoneal rectal trauma, injury management ensues.

D. Management of Intraperitoneal Rectal Injury

Intraperitoneal rectal injuries should be managed similarly to colon injuries. After gaining
access to the peritoneal cavity, visual inspection of the intraperitoneal rectal injury determines it
to be destructive or nondestructive. In general, destructive injuries are those that are
devascularized or with associated mesenteric injury; have large, irregular wall defects; and/or
those with extensive injury to the bowel wall, for example from associated thermal injury after

gunshot wound.

10
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Destructive intraperitoneal rectal injuries are typically managed with resection and

primary anastomosis'®?.

In contrast, nondestructive injuries are repaired primarily at
laparotomy?, commonly in a transverse orientation and in two layers. In a recent multicenter
study, the addition of a proximal diversion to either of these approaches was associated with a
significant increase in abdominal complications with no observed benefit and therefore is not
routinely recommended®. However, proximal diversion with a colostomy or protective loop
ileostomy may be indicated in select situations based on surgeon assessment of overall injury

burden, including consideration of associated injuries and volume of blood loss; patient

comorbidities, including diabetes mellitus or steroid use; and patient physiology.

Another scenario where proximal diversion should be considered after repairing an
intraperitoneal rectal injury is in the context of identification of a single intraperitoneal rectal
injury following a gunshot wound. Because a hollow viscus gunshot wound tends to produce
through-and-though injuries, the possibility of a paired extraperitoneal rectal injury is high.
Protective diversion is recommended for management of the extraperitoneal injury component as

outlined below.

E. Management of Extraperitoneal Rectal Injury

The optimal management of extraperitoneal injuries is more controversial and has
changed dramatically over the past century. Nonetheless, as with intraperitoneal injuries, the
destructive or nondestructive nature of an extraperitoneal injury guides its management. A
destructive extraperitoneal injury can be managed with proximal diversion alone without

attempts to repair or resect the injury>*®. This is typically accomplished with a loop sigmoid

11
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colostomy, which can be constructed laparoscopically or open based on the patient’s associated

injuries, clinical status, and the surgeon’s judgment.

If the injury is nondestructive, the feasibility of transanal primary repair should be
assessed. Depending upon the surgeon’s familiarity with transanal surgery and the distance from
the anorectal junction, the injury may or may not be accessible transanally. If it is, primary repair
of the injury without fecal diversion is adequate’. If a nondestructive injury is inaccessible
transanally, proximal diversion alone as described above with a loop sigmoid colostomy is
sufficient?®. In some cases, there will be secondary evidence of an extraperitoneal rectal injury on
endoscopy with visualization of gross blood or a hematoma but the injury itself is obscured or
poorly visualized. In these cases, proximal diversion is generally recommended and further

attempts at exposure or dissection of the rectal injury are unnecessary.

For those patients who undergo proximal diversion, the ideal timing of colostomy
reversal is controversial. In terms of broad principles, the patient should fully recover from the
traumatic injuries and be optimized nutritionally prior to colostomy closure. Most surgeons
evaluate the rectal integrity with a contrast enema before reversal. However, the utility of this
investigation has not been studied among trauma patients specifically and is controversial among
patients undergoing ostomy reversal after elective resections despite historically being
considered the gold standard investigation?*?. If there is any question about rectal integrity on
contrast enema, or if the injury was particularly destructive, one can consider flexible

sigmoidoscopy to visualize the area of injury and ensuring healing prior to stoma reversal.

12



€202/.T/0T uo Bs|NBIMUHSIVORAZESMZWSNMUYIB8AISEXq0z1dNaA6HAsDAEPr1sOgIZNdNHZAIMSZIXDEDIO/AO

xQywAaggspbx16mburepix+/,Sanbyp4owggglgoeeMBvbeHTA Ag ewnenljwod mm| sieulnoly:dny woly papeojumoq

Conventionally, it was thought that a several month interval after injury was necessary
before ostomy reversal®. There are now studies supporting colostomy reversal after trauma from

2728 10 less than 3 months post-injury?®*°. Therefore, the

periods extending from index admission
timing of colostomy reversal after rectal trauma should be individualized according to patient
factors and overall burden of injury but generally approached within weeks to months after
trauma. For patients with complex colorectal injuries, associated perineal/sphincter injuries, or an

anticipated hostile abdomen, ostomy reversal may be contraindicated and should not be

performed in the early setting.

Other Areas of Controversy
There are several remaining controversies in the diagnosis and management of rectal
trauma. Table 1 summarizes the existing research deficits identified during algorithm

preparation, two of which are explored in more detail in this section.

Presacral Drainage and Distal Rectal Washout

Presacral drainage has long been considered a central tenet of extraperitoneal rectal injury
management. This concept emerged from examining combat-related rectal injuries during the
First and Second World Wars, during which a dramatic reduction in mortality among patients
with rectal injury was attributed to the routine use of fecal diversion and presacral drainage®*".
Further wartime experience with these injuries during the Vietnam War confirmed the benefits of
diversion and drainage, and added distal rectal washout which was associated with further

reductions in mortality and infectious complications®*3*,

13



€202/.T/0T uo Bs|NBIMUHSIVORAZESMZWSNMUYIB8AISEXq0z1dNaA6HAsDAEPr1sOgIZNdNHZAIMSZIXDEDIO/AO

xQywAaggspbx16mburepix+/,Sanbyp4owggglgoeeMBvbeHTA Ag ewnenljwod mm| sieulnoly:dny woly papeojumoq

These military data were extrapolated and adopted into the care of civilian rectal injuries,
with early results that were generally positive. One original civilian study showed a mortality
benefit with the routine use of diversion and presacral drainage®. Another demonstrated that
failure to drain the presacral space was associated with a significant increase in infectious
complications. However, no impact on mortality or any benefit from distal rectal washout was
identified®. A study published the same year advocated the opposite and demonstrated that distal
rectal washout was associated with dramatic decreases in infectious complications following
rectal injury, potentially related to a reduction in bacterial translocation from organisms within
the gastrointestinal tract®. Despite these controversies, diversion, direct repair, distal rectal
washout, and presacral drainage were considered the standard of care for extraperitoneal rectal

injuries for decades.

As data slowly accrued among the civilian subset, the benefit of these interventions
became less clear. In particular, the utility of distal rectal washout appeared minimal or

8,37-38

nonexistent and it gradually fell out of favor. Contemporary studies began to question the

utility of presacral drainage and failed to demonstrate a clear benefit from the intervention®*.
An RCT of 48 patients with penetrating extraperitoneal rectal injuries published in 1998 showed
no impact on infectious complications from presacral drainage and recommended the technique
be abandoned*”. An Eastern Association for the Surgery of Trauma (EAST) practice
management guideline on nondestructive penetrating extraperitoneal injuries recommended

against the routine use of distal rectal washout or presacral drainage?®. This was followed by an

AAST-sponsored multicenter trial on rectal injuries that revealed presacral drainage with or

14
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without distal rectal washout was independently associated with an increase in infectious

complications and recommended the abandonment of these techniques®.

Presacral drainage and especially distal rectal washout are now rarely used in clinical
practice. A small and highly select group of patients may benefit from the addition of presacral
drainage®, although these patients are not empirically delineated. Such patients may include
those likely to be intolerant of sepsis such as the elderly or comorbid, or patients with certain
injury morphologies, such as large rectal wall defects implying a greater degree of fecal spillage
into the presacral space. For the majority of patients, however, data support the abandonment of

presacral drains from extraperitoneal rectal injury management.

Nonoperative Management of Small Penetrating Extraperitoneal Rectal Injuries

The absolute necessity of diverting or repairing small penetrating extraperitoneal rectal
injuries, particularly following stab wounds, is unknown**. Anecdotally, a nonoperative approach
to these injuries appears safe at centers versed in the nonoperative management of
abdominopelvic trauma, but very limited data support this approach. In 2006, Gonzalez et al.
studied 14 consecutive patients admitted with penetrating extraperitoneal rectal injuries managed
nonoperatively*®>. Compared to historical controls who underwent operative management, the
nonoperatively managed patients had shorter hospital lengths of stay by a mean of two days and
none developed complications related to the rectal injury®®. These findings are provocative and
will be an area for future investigation in the management of rectal injuries. However, diversion
or repair remains the standard of care for penetrating extraperitoneal rectal injuries until more

data are amassed.

15
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Summary

Rectal trauma is uncommon, hindering clinical experience with these injuries and
rendering high-quality scientific examination of diagnostic and management options challenging.
In general, hemodynamically normal patients at risk for rectal injury based on injury mechanism,
trajectory, and associated injuries proceed to the CT scanner for IV contrast scans of the
abdomen and pelvis. If concern for rectal injury persists based on a CT scan, proctoscopy is the
next step in rectal evaluation. Hemodynamically abnormal patients proceed directly to the
operating room for hemorrhage control, followed by assessment of the intraperitoneal rectum via
laparotomy and of the extraperitoneal rectum via proctoscopy. Regardless of the patient’s
hemodynamic status, management is then pursued once the injury has been delineated as intra-
or extraperitoneal. Intraperitoneal rectal injuries are managed as colon injuries and
extraperitoneal rectal injuries are generally treated with proximal diversion as a loop sigmoid
colostomy alone. Several areas of remaining controversy exist and will require further study,
including the optimal time for colostomy reversal; the persistent role, if any, for presacral
drainage; and the possibility of nonoperative management for small, nondestructive penetrating

extraperitoneal rectal injuries.

16
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Figure Legend

Figure 1. WTA Algorithm for the Diagnosis and Management of Traumatic Rectal Injury.

Circled letters correspond to lettered sections in the manuscript text.

WTA, Western Trauma Association. CT, computed tomography. OR, operating room.
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Figure 1

WTA Algorithm for the Diagnosis and Management of Traumatic Rectal Injury
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Tables

Table 1. Identified Research Gaps in Rectal Trauma.

Subject/Knowledge Deficit Algorithm
Section

1. Definition of the specific role and diagnostic yield of digital rectal A

examination (DRE) in initial patient evaluation.

2. Determination of the relative utility of rigid vs. flexible B

proctosigmoidoscopy.

3. Delineation of the role for adjunctive proximal diversion after resection D

or repair of an intraperitoneal rectal injury.

4. Definition of the specific subset of patients, if any, with extraperitoneal E

rectal injuries who may benefit from adjunctive presacral drain insertion.

5. Further investigation of the specific subset of patients who may be E

candidates for nonoperative management after penetrating nondestructive

extraperitoneal rectal injury.

6. Determination of the optimal timing of colostomy reversal among E

patients who undergo proximal diversion for rectal injury management.
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