
Epidemiology of modern battlefield colorectal trauma:
A review of 977 coalition casualties

Sean C. Glasgow, MD, Scott R. Steele, MD, James E. Duncan, MD,
and Todd E. Rasmussen, MD

BACKGROUND: Traumatic injuries to the lower gastrointestinal tract occur in up to 15% of all injured combatants, with significant morbidity
(up to 75%) and mortality. The incidence, etiology, associated injuries, and overall mortality related to modern battlefield
colorectal trauma are poorly characterized.

METHODS: Using data from the Joint Theater Trauma Registry and other Department of Defense electronic health records, the ongoing
Joint Surgical Transcolonic Injury or Ostomy Multi-theater Assessment project quantifies epidemiologic trends in colon
injury, risk factors for prolonged or perhaps unnecessary fecal diversion, and quality of life in US military personnel requiring
colostomies. In the current study, all coalition troops with colon or rectal injuries as classified by DRG International Clas-
sification of DiseasesV9th Rev. diagnosis and Abbreviated Injury Scale (AIS) codes in the Joint Theater Trauma Registry
were included.

RESULTS: During 8 years, 977 coalition military personnel with colorectal injury were identified, with a mean (SD) Injury Severity
Score (ISS) of 22.2 (13.2). Gunshot wounds remain the primary mechanism of injury (57.6%). Compared with personnel
with colon injuries, those with rectal trauma sustained greater injury to face and extremities but fewer severe thoracic and
abdominal injuries (p G 0.005). Overall fecal diversion rates were significantly higher in Iraq than in Afghanistan (38.7% vs.
31.6%, respectively; p = 0.03), predominantly owing to greater use of diversion for colon trauma. There was little difference
in diversion rates between theaters for rectal injuries (59.6% vs. 50%, p G 0.15). The overall mortality rate was 8.2%. Notably,
the mortality rate for patients with no fecal diversion (10.8%) was significantly greater than those with fecal diversion (3.7%,
p G 0.0001).

CONCLUSION: Military personnel sustaining colon or rectal trauma continue to have elevated mortality rates, even after reaching surgi-
cal treatment facilities. Furthermore, associated serious injuries are commonly encountered. Fecal diversion in these patients
may lead to reduced mortality, although prospective selection criteria for diversion do not currently exist. Future research
into risk factors for colostomy creation, timing of diversion in relation to damage-control laparotomy, and quality of life in
veterans with stomas will produce useful insights and help guide therapy. (J Trauma Acute Care Surg. 2012;73: S503YS508.
Copyright * 2012 by Lippincott Williams & Wilkins)
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The surgical management of multisystem trauma patients
such as those seen in Operation Iraqi Freedom (OIF) and

Operation Enduring Freedom (OEF) remains highly chal-
lenging. Penetrating injuries to the lower gastrointestinal tract
can be particularly difficult. Based largely on anecdotal evi-
dence gleaned from previous conflicts, the conventional wis-
dom for the treatment of many battlefield colorectal injuries
has remained fecal diversion with colostomy.1,2 While armed
conflict in the 21st century has witnessed remarkable and

rapid evolutions in tactics and woeaponry, surgical dogma may
be more resistant to change.3 In addition, the widespread use
of improvised explosive devices (IEDs) during OIF/OEF in-
troduced a new pattern of wounding that combines aspects of
both blunt and penetrating injuries.4 The clinical course of
these devastating injuries has not been documented, and po-
tential exists to improve care through investigation of their
natural history.

Whereas colon trauma was once considered an essen-
tially fatal event, contemporary civilian mortality rates are
declining, while the use of either primary repair or resection/
anastomosis continues to increase.3 For the most severely in-
jured patients, damage-control surgery, with its emphasis on
controlling fecal spillage, stopping hemorrhage, and aggres-
sive and timely patient resuscitation, has been applied suc-
cessfully in both the combat and civilian arenas.5,6 However,
aside from single-institution studies, the epidemiology, man-
agement, and outcomes of military-related colorectal injury
have been poorly characterized.7Y10 How the relatively newer
techniques of battlefield damage-control surgery relate to the
well-established practice of fecal diversion is unknown. Going

ORIGINAL ARTICLE

J Trauma Acute Care Surg
Volume 73, Number 6, Supplement 5 S503

From the Department of Surgery (S.C.G.), San Antonio Military Medical Center;
and US Army Institute of Surgical Research (T.E.R.), Fort Sam Houston,
Texas; Department of Surgery (S.R.S.), Madigan Army Medical Center, Fort
Lewis, Washington; and Walter Reed National Military Medical Center
(J.E.D.), Department of Surgery, Bethesda, Maryland.

Supplemental digital content is available for this article. Direct URL citations ap-
pear in the printed text, and links to the digital files are provided in the HTML
text of this article on the journal s Web site (www.jtrauma.com).

Address for reprints: Sean C. Glasgow, MD, Department of Surgery, San Antonio
Military Medical Center, 3551 Roger Brooke Dr, Fort Sam Houston, TX
78234-6200; email: sean.glasgow@amedd.army.mil.

DOI: 10.1097/TA.0b013e3182754759

Copyright © 2012 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
01 DEC 2012 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Epidemiology of modern battlefield colorectal trauma: A review of 977
coalition casualties 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 
Glasgow S. C., Steele S. R., Duncan J. E., Rasmussen T. E., 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
United States Army Institute of Surgical Research, JBSA Fort Sam
Houston, TX 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

UU 

18. NUMBER
OF PAGES 

6 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



forward, the impact on quality of life and activities of daily
living that a permanent stoma imposes on injured military
personnel must be fully investigated. As a preliminary step
toward answering these questions, the current study reports on
the epidemiology of colorectal trauma resulting from OIF/
OEF, with a basic investigation of related injuries patterns,
the use of fecal diversion for specific injuries, and overall
mortality.

PATIENTS AND METHODS

The Joint Theater Trauma System was developed as a
systematic and integrated approach to better organize and
coordinate battlefield care.11 Under the auspices of the Joint
Theater Trauma System, the Joint Theater Trauma Registry
(JTTR) is maintained by the US Army Institute for Surgical
Research as a repository for nearYreal-time data collection on
coalition casualties. Data are entered by trained research nur-
ses at both forward deployed locations and the major referral
medical centers. The JTTR captures benchmark data on
mechanism, diagnosis, and therapeutics with the purpose of
improving combat casualty care.12

The Joint Surgical Transcolonic Injury or Ostomy
Multi-theater Assessment (J-STOMA) project is an ongoing
initiative to examine outcomes from OIF/OEF specific to co-
lorectal injury. Using both retrospective and prospective
techniques, J-STOMA will focus predominantly on (1) epi-
demiology of wartime injuries to the colon, rectum, and anus;
(2) contemporary surgical management of the same; (3)
modern indications for fecal diversion and risk factors for
nontimely ostomy reversal; (4) quality of life in injured US
Service members who require fecal diversion (temporary or
permanent); and (5) incidence and outcomes of massive pelvic
perineal wounding patterns that are frequently observed fol-
lowing IED blast. The J-STOMA database was initially pop-
ulated using data from the JTTR to maximally identify all
combatants with colorectal, anal, or massive perineal trauma
(as outlined later). However, other federal electronic health
records will supplement these data, including the Patient Ad-
ministration Systems and Biostatistics Activity, the Armed
Forces Health Longitudinal Health Application, and the The-
ater Medical Data Store databases. J-STOMA was approved
by the institutional review board for the US Army Medical
Research and Materiel Command and is conducted within the
US Army Institute for Surgical Research.

For the current report, the J-STOMA database was
queried for all colon and/or rectal injuries using DRG Inter-
national Classification of DiseasesV9th Rev. diagnosis codes
(863.4x, 863.5x) and military Abbreviated Injury Scale (AIS)
codes with a severity modifier of 2 or greater. Anal and com-
plex pelvic perineal injuries were excluded and will be
reported separately. Dates of interest were from January 2003
to March 2011. The study population consists of all coalition
military personnel, including US service members, North At-
lantic Treaty Organization (NATO) military personnel, and
host-nation (non-NATO) military forces. The latter group
includes troops such as the Iraqi and Afghan National Armies,
police, and security forces. Civilian casualties and prisoners of
war were excluded. In addition, casualties killed in action or
dead on arrival to a medical treatment facility are not included.

When possible, specific anatomic location of the colon in-
jury was gleaned from DRG International Classification of
DiseasesV9th Rev. codes; however, these datawere incomplete.
For the purposes of this review, patients with multiple colo-
rectal wounds were categorized according to the most distal
injured region. These data are reported in conjunction with
comprehensive reviews of the literature in the Discussion
section from subject matter experts.

Normally distributed data were analyzed using Fisher’s
exact and unpaired t tests as appropriate and are reported as
mean (SD). Nonparametric data are reported using the median
and range. A p G 0.05 is considered statistically significant.

RESULTS

Demographics of Colorectal Wounds
A total of 977 military personnel with battle-related trau-

ma to the colon or rectum were identified during the study pe-
riod. The mean (SD) age of injured personnel was 26.1 (6.7)
years. US military personnel constituted 529 of the 977 (54.1%)
wounded troops overall. As shown in Table 1, Americans were
significantly overrepresented in OIF relative to OEF (58.8%
vs. 44.8%, respectively; p G 0.0001).

Mechanism of Wounding
The modern patterns of injury in OIF and OEF have

been well documented.4,13 Despite the trend toward the blast-
related mechanisms causing most battlefield trauma during the
last decade, in the current series of combat-related colorectal
injuries, most occurred from penetrating trauma. Gunshot
wounds were the most prevalent mechanism of injury for the
entire cohort, occurring in 429 (57.6%) of the 745 injured
personnel with an established mechanism of injury. In the
subset of non-NATO military forces, the incidence of injury
caused by gunshot wounds causing colorectal injury was sig-
nificantly higher at 66.2% of personnel (vs. 49.3% for NATO
and American forces, p G 0.0001). Conversely, NATO and US
forces with colorectal injury were more likely to experience
explosion and blast injuries compared with their non-NATO
military counterparts (39.9% vs. 30.5%; p = 0.007). The pre-
dominant mechanisms of injury in military personnel with
colorectal trauma were gunshot wounds (57.6%) and explo-
sives (35.3%). Of note, the mechanism of wounding did not
significantly differ between OIF and OEF (p = 0.13).

TABLE 1. Incidence of Colorectal Trauma Sustained During
OIF (n = 651) and OEF (n = 326)

Personnel Total Cohort OIF OEF

US Military, n (%) 529 (54.1) 383 (58.8) 146 (44.8)

Army 389 288 101

Navy 12 9 3

Air Force 7 4 3

Marines 121 82 39

NATO personnel, n (%) 61 (6.2) 7 (1.1) 54 (16.6)

Non-NATO personnel, n (%) 387 (39.6) 261 (40.1) 126 (38.7)

Non-NATO personnel consist of host-nation security forces, police, and national
armies.
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Notably, a certain subset of troops injured by explosives
such as IEDs will incur both penetrating and blunt mechan-
isms of injury, making classification of their wounding
more difficult. Even injuries that are almost unheard of in the
civilian sector, such as indirect damage to a hollow viscus
organ (e.g., the colon) following the transfer of high energy
from a projectile, are described in wartime.14 For this reason, it
may be more practical to broadly categorize wounding by
modality rather than penetrating versus blunt, as shown in
Figure 1.

Injury Severity and Associated Injuries
The Injury Severity Score (ISS) summarizes the severity

of injury across six body regions using the anatomically fo-
cused 2005 AIS scores as its basis. For the entire cohort of
combatants sustaining colon or rectal trauma (n = 977), the
mean (SD) ISS score was 22.2 (13.2). Figure 2 depicts the

distribution of ISS scores. For reference, patients with ISS
scores greater than 16 are generally considered seriously in-
jured; a total of 620 military personnel (63.5% of the study
group) met this criterion. Injury severity did not significantly
differ between the OIF and OEF theaters (ISS 21.8 [12.9] vs.
22.9 [13.7], respectively; p = 0.25). Patients with colon inju-
ries had statistically significantly lower mean ISS scores than
thosewith rectal injuries (21.3 [13.2] vs. 24.2 [13.3]; p = 0.005).

The mean AIS scores by each individual body region are
depicted in Figure 3, and the percentages of patients sustaining
AIS score of greater than 2 (serious injury) are reported in
Table 2. Relative to personnel with rectal trauma, patients with
colon injuries were significantly more likely to sustain con-
current serious injury to the chest (22.1% vs. 10% for rectal
trauma; p G 0.000). Conversely, those with rectal trauma ex-
perienced greater frequency of serious injuries to the extrem-
ities (69.3% vs. 39.3% for colon trauma; p G 0.0001) and face
(6% vs. 0% for colon trauma; p G 0.0001). Substantially more
personnel sustained severe abdominal injury in the group with
colon injury relative to those with isolated rectal injuries (68.2
vs. 57%, respectively; p = 0.003). Mean AIS scores showed
similar trends for colon versus rectal trauma military person-
nel, with higher mean scores for chest injury in personnel with
colon-only trauma and greater extremity and external injury in
those with rectal trauma (Fig. 3).

Figure 1. Mechanism of injury in 745 combatants with
colon and/or rectal injuries.

Figure 2. Distribution of ISSs among 977 military personnel
sustaining colorectal injury during OIF/OEF.

Figure 3. AIS scores by body region for military personnel with
colon (n = 494) or rectal (n = 251) injuries. Data are expressed as
mean (SD). Asterisk indicates p G 0.0001 versus colon injuries.

TABLE 2. Incidence of Serious (Maximum AIS Score 9 2)
Wounds to Each Body Region, With Respect to Either Colon (n =
494) or Rectal (n = 251) Injury

Location of Injury Colon Injury, % Rectal Injury, % p

Head and neck 9.9 9.2 0.79

Face 0 6 G 0.0001

Chest 22.1 10 G 0.0001

Abdomen 68.2 57 0.003

Extremity 39.3 69.3 G 0.0001

External 5.5 8 0.20

External (Body Region 6) includes skin and soft tissue injuries.
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Fecal Diversion
Fecal diversion using either colostomy or ileostomy was

performed in 355 of the 977 injured combatants, for an overall
diversion rate of 36.3%. Precise details about the method of fecal
diversion, the timing, and the intent of the surgeon (temporary
vs. permanent, indication, etc.) are not available from the JTTR
data but will be forthcoming in future J-STOMA studies. The
fecal diversion rate did not differ statistically among American,
NATO, and non-NATO coalition forces (see Figure, Supple-
mental Digital Content 1, http://links.lww.com/TA/A210).
However, the overall fecal diversion rate for colorectal trauma
was significantly higher during OIF than OEF (38.7% vs.
31.6%, respectively; p = 0.03).

As expected, fecal diversion was used more commonly
for rectal than for colon trauma (Fig. 4). Notably, the overall
diversion rate for rectal injuries was 56.2%, indicating that
almost half of all rectal injuries were managed without diver-
sion. Again, the severity grading for rectal injuries were not
reliably reported, thus preventing detailed analysis of selection
criteria for nondiversion. The rates of diversion for rectal
trauma were approximately twice that for colon injury across
both areas of operations. There was no statistical difference in
rectal trauma diversion rates between OIF and OEF (59.6% vs.
50%; p = 0.15).

Mortality
Of the 977 military personnel who survived to a surgical

treatment facility, there were 80 deaths for an overall mortality
rate of 8.2%. The mortality rates for US (7.6%), NATO
(6.6%), and non-NATO (9.3%) forces did not differ signifi-
cantly. Likewise, among the 745 personnel with identifiable
specific colon or rectal injury, the mortality rates did not differ
based on injury location (colon, 7.1%; rectum, 8.0%). There
were 13 late deaths that occurred at Level IV or V treatment
facilities. As expected, the ISS of those who died was signif-
icantly higher than for the survivors (33.5 [17.6] vs. 21.2
[12.2], respectively; p G 0.0001).

Of the 355 patients who were treated with colostomy
or ileostomy, 13 died, for a mortality rate of 3.7% among those
undergoing fecal diversion. This was significantly lower than the
mortality rate for the nondiverted population (67 deaths [10.8%]
in 622 patients, p G 0.0001). However, ISS scores for patients
who underwent fecal diversion (23.9 [12.3]) were slightly
higher than those who did not undergo diversion (21.2 [13.5];
p = 0.002).

DISCUSSION

Modern battlefield injuries are unique in many regards.
Compared with civilian patients, military trauma more often
involves high-velocity weaponry, blast injuries, fragmentation
wounds, and burns.15 Combined with supply limitations, re-
mote locations, and the more frequent need to transport in-
jured soldiers on prolonged evacuation routes without constant
physician attention, the military surgeon has many additional
considerations when deciding on the optimal management for
casualties with colorectal trauma. When dealing with injuries
to the colon and rectum, fecal diversion may seem a ‘‘safer’’
option than primary repair or anastomosis. These factors
should be considered when reviewing outcomes from combat
series.8 The J-STOMA initiative and others like it seek to
capitalize on the wealth of information with the ultimate goal
of improving the surgical care of injured US soldiers, sailors,
airmen, and Marines.

Contrary to some other published reports on wounding
patterns OIF/OEF,4 the current study found that penetrating
injury from gunshot wounds is the primary etiology for colo-
rectal trauma. Gunshot injury was even more prevalent among
non-NATO military personnel (66.2% vs. 49.3% for NATO
and US forces, respectively). Although conjecture, this may be
secondary to the near-universal use of individual body armor
by NATO and US service members, providing some measure
of protection from penetrating torso injury. When colorectal
trauma did occur in US military personnel, it was more likely
the result of a blast or explosion than for non-NATO person-
nel. Nonetheless, among all subsets, gunshot wounds remain
to be the predominant mechanism of wounding the colon and
rectum. Additional efforts at improving personal protective
gear will likely yield further reductions in colorectal trauma.

Several observations are warranted regarding patterns of
injuries associated with colorectal wounding. Serious injury to
the chest, defined as AIS severity modifier greater than 2,
occurred more frequently in association with colon injury than
rectal trauma. Conversely, patients receiving rectal wounds
also were more likely to experience serious facial and ex-
tremity injuries. These wounding patterns fit with the more
common mechanisms of injury, namely, blast from a ground-
level IED causing rectal injury as compared with penetrating
torso (chest and abdomen) trauma leading to colon injury.
There was minimal variation in the wounding patterns ob-
served for OIF and OEF in this series of colorectal trauma
patients. The mean ISS of 22 is consistent with previous
reports on wartime colorectal trauma patients.8,10

The decision to perform primary repair, resection and
anastomosis, or diversion remains one of the most controver-
sial in trauma. Several algorithms are in place to assist civilian

Figure 4. Fecal diversion rates by area of operations based
on whether most distal injury was to the colon (n = 494 total) or
rectum (n = 251 total). Asterisk indicates p G 0.05 versus
colon injuries.
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surgeons;3 however, many variables that are commonly en-
countered are difficult to quantify (e.g., degree of primary and
associated injuries, appearance of the bowel, comfort level,
and experience of the surgeon). While use of primary repair
techniques continue to increase in both the civilian and the
combat arenas, many surgeons have resisted the adoption of
newer management recommendations, despite data from more
recent reports suggesting successful outcomes that are inde-
pendent of the management strategy used.16,17 The current
study found an overall diversion rate of 36.3% for colorectal
trauma, with higher rates observed during the earlier OIF
conflict. There was no difference in fecal diversion rates
among the various combatants, reflecting the equanimity with
which non-NATO forces are treated within coalition medical
treatment facilities. Rectal wounds were treated with diversion
at almost twice the rate of colon injuries. We have previously
reported that diversion for wartime left-sided colonic injuries
remains more commonly practiced than when dealing with
trauma to the right colon.9

The large difference in all-cause mortality between those
undergoing fecal diversion as a component of their treatment
compared with nondiverted patients was surprising (3.7% vs.
10.8%, respectively; p G 0.0001), especially considering that
the diverted group statistically had slightly higher ISS scores.
The reason for this disparity is unclear. It may be that some
patients in the nondiverted population underwent damage-
control surgery and colorectal resection but did not survive
long enough for subsequent ostomy creation or that reflex
fecal diversion for patients perceived to have more severe as-
sociated injuries is a safer course of action. While primary
repair is generally accepted as safe for most civilian colorectal
trauma, anastomotic leak rates of up to 30% have been
reported in previous modern military series, and diversion is
independently associated with lower leak rates.8,9 Conversely,
others have reported no difference in outcomes based on initial
management strategy (diversion vs. nondiversion vs. damage
control).7 Nonetheless, in-depth analysis of the cause of death
in the nondiverted group is warranted to determine whether
certain predictors can help guide surgeons’ treatment decisions.

Because of the nature of the data contained within the
JTTR, it is difficult to discern specific factors that might in-
fluence the combat surgeon to perform a colostomy as op-
posed to primary repair. Ongoing efforts using the J-STOMA
database may help elucidate factors that contribute to the de-
cision for fecal diversion. Planned analyses include multivar-
iate modeling of patient- and surgeon-specific factors as well
as examination of outcomes following fecal diversion. In ad-
dition, the influence of damage-control surgical practices and
the routine use of repeated laparotomy (15Y42% in several
small series) also remain to be elucidated in future stud-
ies.7,9,10 Moreover, startlingly scant data exist regarding sol-
diers’ quality of life in coping with either temporary or
permanent stomas. As reported previously, at least 355 mili-
tary personnel have undergone fecal diversion for colorectal
injury; in-depth determination of quality of life may yield
areas of focus for future combat surgeons as well as facilitate
the veterans’ smooth transition to civilian life.

The information management systems developed dur-
ing the military conflicts of the last 10 years provide the

opportunity not only to characterize current surgical man-
agement of colorectal war injuries but also to shape future
clinical practice guidelines and optimize care of our injured
US Service members and coalition partners. In summary, this
survey of JTTR-derived data show that gunshot projectiles
continue to be the primary cause of colorectal injury on the
battlefield and that such trauma typically coexists with (and
may serve as a marker for) serious concurrent injury. More
than one third of military personnel with colorectal trauma
undergoes fecal diversion. Furthermore, all-cause mortality in
these seriously wounded soldiers remains more than 8%, with
nondiverted patients experiencing significantly higher mor-
tality than those treated by colostomy creation. By building
on the lessons learned from such prospectively acquired data,
military surgeons of the future will be better equipped to
provide surgical care to the troops who inevitably will sustain
wartime colorectal trauma.
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