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AMAÇ
Rektal yaralanmaların tedavi prensipleri savaş deneyim-
lerine dayanmaktadır. Sivil yaralanmalarda bu prensipleri 
uygularken sivil rektal yaralanmaların özelliklerini ve bu-
nun yanında morbiditeye etkili faktörleri bilmek gerekir.

GEREÇ VE YÖNTEM
Ateşli silah ve delici-kesici aletle rektal yaralanma oluşmuş 
29 hastanın özellikleri değerlendirildi. Risk faktörlerini be-
lirlemek amacıyla hastalar morbidite olanlar ve olmayan-
lar şeklinde iki gruba ayrıldı (morbidite olan: Grup 1, mor-
bidite olmayan: Grup 2) ve faktörler gruplar arasında kar-
şılaştırıldı.

BULGULAR
Şiddetli fekal kontaminasyon, perianal veya gluteal yara-
lanma, travma tedavi intervali ve izole ekstraperitoneal ya-
ralanma olması morbidite gelişimi üzerine etkili faktörler-
di. Hastanede kalış süresi Grup 1’de Grup 2 ile karşılaştı-
rıldığında anlamlı derecede daha uzundu.

SONUÇ
Rektal yaralanmalarla nadiren karşılaşılmasına rağmen, 
morbidite ve mortalite oranları yüksektir. Risk faktörleri-
nin bilinmesi ve hastaya göre tedavi planı yapılması teda-
vinin başarısı için önemlidir. Zamanında tedavi edilen has-
talarda morbidite oranı önemli ölçüde azalmaktadır. Bu ne-
denle, doktorların yanı sıra hastaların da rektal yaralanma 
konusunda bilinçli olması gerekmektedir.

Anahtar Sözcükler: Ateşli silah yaralanmaları; kolostomi; delici-
kesici alet yaralanmaları; rektal yaralanma; rektal onarım.

BACKGROUND
The principles of the treatment of rectal injuries have been 
determined based on the experiences gained from military 
injuries. While adopting these principles in civilian life, it 
is essential to know the characteristics of civilian rectal in-
juries as well as the risk factors affecting morbidity.

METHODS
The characteristics of 29 inpatients who had been treat-
ed due to rectal injuries caused by gunshot wounds and 
penetrating devices were evaluated. In order to determine 
the risk factors, the patients were divided into two groups 
regarding the presence of morbidity (Group 1, with mor-
bidity; Group 2, without morbidity) and compared.

RESULTS
Severe fecal contamination, perianal or gluteal injuries, 
duration of trauma- treatment interval, and isolated extra-
peritoneal injury were significant factors that affected the 
development of morbidity. The length of hospital stay was 
significantly longer in Group 1 as compared to Group 2.

CONCLUSION
Although rectal injuries are rarely encountered, they carry 
high morbidity and mortality. Awareness of the risk factors 
and planning of a patient-based treatment are essential for 
the success of the therapy. The rate of morbidity is substan-
tially decreased when patients are treated in time. Thus, the 
awareness of both patients as well as physicians managing 
trauma about rectal injuries should be increased.
Key Words: Gunshot wounds; colostomy; penetrating injuries; 
rectal injuries; rectal repair.
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Penetrating trauma is the most common cause of 
rectal injuries. In most cases, gunshot wounds account 
for 80%-85% of the cases. Other causes of rectal in-
juries include stab wounds, blunt trauma, iatrogenic 
injuries during surgery, foreign bodies, and sexual 
misadventure.[1]

Although rectal injuries are rarely encountered, 
they are associated with high morbidity and mortality 
rates.[2] The principles of the treatment of rectal inju-
ries have been determined based on the experiences 
gained from high-energy injuries during wartime. 
Since the injuries in civilian life are low-energy in-
juries, direct adaptation of these principles to civilian 
injuries has begun to be questioned. Awareness of the 
characteristics of civilian rectal injury cases as well 
as the factors affecting morbidity and mortality will 
contribute to improving the treatment approaches. A 
specific treatment method, including primary repair, 
diversion, presacral drainage, distal rectal washout, 
and antibiotherapy, or their combinations, should be 
determined for each patient by evaluating specific fac-
tors, including the general status of the patient and 
concomitant injuries, as well as local findings, such as 
the site and grade of rectal injury and the presence of 
contamination.[3]

Knowing which patients are likely candidates for 
morbidity in advance and close follow-up of these pa-
tients are of great importance in determining the princi-
ples of treatment. In the present study, the factors affect-
ing morbidity in patients with rectal injury by gunshot 
or stab wounds in civilian life were investigated.

MATERIALS AND METHODS
Twenty-nine inpatients, who had been treated 

between 2000 and 2009 in the General Surgery Clinic 
of Dicle University due to rectal injuries caused by 
gunshot and stab wounds, were included in the study. 
The demographic characteristics of the patients, as 
well as the trauma-treatment interval (TTI), length of 
hospital stay, concomitant organ injuries, Injury Se-
verity Score (ISS), New Injury Severity Score (NISS), 
Revised Trauma Score (RTS), Trauma Injury Sever-
ity Score (TRISS), fecal contamination, and therapy 
methods were retrospectively recorded from the hos-
pital records. In order to determine the factors af-
fecting morbidity, the patients were divided into two 
groups regarding the presence of morbidity (Group 1, 
with morbidity; and Group 2, without morbidity), and 
the data of these two groups were compared.

Statistical analyses were performed using the Sta-
tistical Package for the Social Sciences (SPSS) ver-
sion 12.0 (SPSS, Inc., Chicago, IL, USA). Data are 
presented as the mean±standard deviation or n (%). 
One-sample Kolmogorov-Smirnov test was used to 
evaluate the distribution of data. The differences be-

tween the subgroups were analyzed by chi-square or 
Fisher’s exact and Mann-Whitney U tests. The corre-
lations between variables were performed by Pearson 
or Spearmen’s rank correlation analyses based on the 
distribution of data. A value of p<0.05 was considered 
significant.

RESULTS
Of the patients, 28 (96.6%) were male and 1 (3.4%) 

was female. The mean age was 27.6 years (range: 18-
53 years) and the mean TTI was 22.8±58.2 hours. In 5 
patients, the TTI was >24 hours. The mean length of 
hospital stay was 16.0±12.3 days (range: 5-51 days). 
Gunshot wounds accounted for 69.0% of the rectal 
injuries. Grade 3 injury existed in 58.6% of the pa-
tients. Extraperitoneal rectal injuries were present in 
19 patients (65.5%). In 12 patients, 13 complications 
occurred. The general characteristics of the patients 
are summarized in Table 1. 

Of the patients, 62.1% had concomitant organ in-
juries (Table 2). The most commonly associated in-
jured organs were the intestine (31.0%) and bladder 
(27.6%). Medical therapy was administered to 1 pa-
tient and primary repair was performed on 8 patients, 
whereas the remaining patients received ostomies. 
Of the 20 patients who received ostomies, loop co-
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Table 1.	 General characteristics of the patients

		  n	 %

Cause of trauma		
	 Gunshot wound	 20	 69.0
	 Stab wound	 9	 31.0
Concomitant organ injury		
	 Present 	 18	 62.1
	 Absent 	 11	 37.9
Causes of morbidity 		
	 Wound site infection	 8	 27.6
	 Ano-gluteal fistula	 2	 6.9
	 Vesicorectal fistula	 1	 3.4
	 Necrotizing fasciitis	 2	 6.9
Grade of injury		
	 I	 1	 3.4
	 II	 10	 34.5
	 III	 17	 58.6
	 IV	 1	 3.4
Site of injury		
	 Extraperitoneal	 19	 65.5
	 Intraperitoneal	 6	 20.7
	 Extra+intraperitoneal	 4	 13.8
Therapy 		
	 Medical	 1	 3.4
	 Primary repair	 8	 27.6
	 Ostomy	 20	 69.0
TTI: Trauma-treatment interval; LOHS: Length of hospital stay; SD: Standard 
deviation.
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lostomy, Hartmann’s colostomy and ileostomy were 
performed on 15 (75.0%), 1 (5.0%) and 4 (20.0%) pa-
tients, respectively. Morbidity was recorded in 12 pa-
tients (41.4%) (Group 1), whereas 17 patients (58.6%) 
had no morbidity (Group 2). No significant difference 
was determined between Groups 1 and 2 with respect 
to concomitant organ injury and the grade of injury 
(p=0.514 for both; Table 3). Ostomies were performed 
in 91.7% of the patients in Group 1 and 52.9% of the 
patients in Group 2 (p=0.043). The rate of patients 
with severe fecal contamination was significantly 
higher in Group 1 compared to Group 2 (75.0% vs. 
35.3%, respectively; p=0.041). The rate of perianal 
or gluteal injuries was significantly higher in Group 
1 than Group 2 (91.7%, p=0.032). No significant dif-
ference was determined between the groups in terms 
of extraperitoneal rectal injuries (p=0.182), whereas 
intraperitoneal injuries were higher in Group 2 (52.9% 
vs. 8.3%, p=0.016; Table 3). The length of hospital 
stay in Group 1 was significantly longer than in Group 
2 (27 days vs. 8.2 days, p<0.001; Table 4). A signifi-
cant difference existed between the groups for both 
TTI <8 hours and ≥8 hours (p=0.038 for Groups 1 and 
2). The TTI was <8 hours in 88.2% of the patients in 
Group 2 (Table 3). No significant difference existed 
between Groups 1 and 2 with respect to the mean age 
(<30 or ≥30 years), mean ISS (<16 or ≥16), mean RTS 
(<6 or ≥6), and NISS values. The mean TRISS val-
ue was 97.3±2.7 in Group 1 and 97.8±2.6 in Group 
2 (Table 4). There was a significant positive correla-
tion between the grade of injury and the number of 
concomitant organ injuries (r=0.430, p=0.02; Table 
5). A negative correlation was determined between 
the number of concomitant injured organs and the TTI 
(r=-0.405, p=0.029) and between the NISS and TTI 
(r=-0.436, p=0.018; Table 5). One of the patients died 
of necrotizing fasciitis due to a delay in diagnosis. The 
mortality rate was determined to be 3.4%.

DISCUSSION
The treatment of rectal injuries has four main com-

ponents: 1) fecal diversion; 2) presacral drainage; 3) 
distal rectal washout; and 4) rectal repair, if possible.[1] 
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Table 2.	 Concomitant injured organs in Groups 1 and 2

Organs	 Group 1 (n=12)	 Group 2 (n=17)
	 n (%)	 n (%)

Small bowel	 2 (16.7)	 7 (41.2)
Bladder	 4 (33.3)	 4 (23.5)
Vascular	 2 (16.7)	 3 (17.6)
Pelvic bone	 2 (16.7)	 2 (11.8)
Sigmoid colon	 0 (0.0)	 2 (11.8)
Femur	 1 (8.3)	 1 (5.9)
Urethra	 2 (16.7)	 0 (0.0)
Others	 2 (16.7)	 1 (5.9)

Table 4.	 Characteristics of the patients in Group 1 and 
Group 2 and their comparisons

	 Group 1 (n=12)	 Group 2 (n=17)
	 Mean±SD	 Mean±SD	 p

Age (year)	 28.00±9.9	 27.3±6.3	 0.912
LOHS (days) 	 27.0±12.4	 8.2±2.2	 <0.001
TTI (hours) 	 50.0±85.0	 3.5±2.2	 0.103
ISS	 15.5±6.5	 14.9±4.8	 0.744
RTS	 7.5±0.6	 7.6±0.7	 0.679
TRISS	 97.3±2.7	 97.8±2.6	 –
NISS	 18.2±7.1	 18.2±6.1	 0.744
LOHS: Length of hospital stay,; TTI: Trauma–treatment interval; ISS: Injury 
severity score; RTS: Revised trauma score; TRISS: Trauma injury severity sco-
re; NISS: New injury severity score; SD: Standard deviation.

Table 3.	 Comparison of the characteristics of the patients 
in Group 1 and Group 2

		  Group 1 (n=12)	 Group 2 (n=17)	 p
		  n (%)	 n (%)	

Age (years)
	 <30	 7 (58.3)	 12 (70.6)	 0.432
	 ≥30	 5 (41.7)	 5 (29.4)	
TTI (hours)
	 <8	 6 (50.0)	 15 (88.2)	 0.038
	 ≥8	 6 (50.0)	 2 (11.8)	
ISS
	 <16	 5 (41.7)	 6 (35.3)	 0.514
	 ≥16	 7 (58.3)	 11 (64.7)	
RTS
	 <6	 0 (0.0)	 1 (5.9)	 0.586
	 ≥6	 12 (100.0)	 16 (94.1)	
Etiology
	 GSW	 8 (66.7)	 12 (70.6)	 0.568
	 SW	 4 (33.3)	 5 (29.4)	
Grade
	 I-II	 5 (41.7)	 6 (35.3)	 0.514
	 III-IV	 7 (58.3)	 11 (64.7)	
COI
	 Yes	 7 (58.3)	 11 (64.7)	 0.514
	 No	 5 (41.7)	 6 (35.3)	
Ostomy
	 Yes	 11 (91.7)	 9 (52.9)	 0.043
	 No	 1 (8.3)	 8 (47.1)	
Fecal contamination
	 Major	 9 (75.0)	 6 (35.3)	 0.041
	 Minimal-Mild	 3 (25.0)	 11 (64.7)	
POG injury
	 Yes 	 11 (91.7)	 9 (52.9)	 0.032
	 No 	 1 (8.3)	 8 (47.1)	
EP injury
	 Yes	 11 (91.7)	 12 (70.6)	 0.182
	 No	 1 (8.3)	 5 (29.4)	
IP injury
	 Yes	 1 (8.3)	 9 (52.9)	 0.016
	 No	 11 (91.7)	 8 (47.1)	
LOHS: Length of hospital stay; TTI: Trauma-treatment interval; ISS: Injury 
severity score; RTS: Revised trauma score; COI: Concomitant organ injury; 
POG: Perianal or gluteal; EP: Extraperitoneal; IP: Intraperitoneal.
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The principles of the treatment of rectal injuries have 
been determined based on the experiences gained from 
high-energy injuries during wartime. Since the injuries 
in civilian life are low-energy injuries, direct adapta-
tion of these principles to civilian injuries has begun to 
be questioned. In a recent study, the mortality rate was 
reported to be 18% among 175 patients with colorectal 
injuries who had been treated at the 31st Combat Sup-
port Hospital during Operation Iraqi Freedom. The 
mortality rate among 3267 patients treated for other 
reasons in the same hospital was 8% during the same 
period of time.[4] The morbidity and mortality rates in 
a civilian rectal injury series have been reported to be 
6%-42% and 0%-10%, respectively.[5] In a more recent 
study performed on 19 civilian patients with extraperi-
toneal rectal injuries, and 4 civilian patients with both 
intra- and extraperitoneal rectal injuries, Shatnawi and 
Bani-Hani[6] reported the morbidity and mortality rates 
as 47.8% and 13%, respectively. In the present study, 
the overall morbidity and mortality rates were 41.4% 
and 3.4%, respectively. The morbidity rate for those 
with extraperitoneal rectal injuries was 47.8%.

In the present study, the fact that no mortality was 
determined in patients treated in time indicated the 
efficacy of the treatment modalities used in the man-
agement of patients with rectal injuries. Mortality oc-
curred in only one patient in whom an extraperitoneal 
rectal injury had been recognized after the develop-
ment of necrotizing fasciitis during the emergent op-
eration in the orthopedics clinic. Unless rectal injuries 
are diagnosed and treated properly, they can lead to 
high-risk injuries. Rectal injuries cannot be noticed 
due to the anatomic localization of the area if they are 
not examined carefully.[6] A digital rectal examina-
tion should be performed in patients with gross rectal 
blood, wounds in close proximity, pelvic fractures, in-
juries to the genitourinary tract, and lower abdominal 
pain or tenderness, which suggest the possibility of a 
rectal injury.[6] A proctosigmoidoscopic examination 
should be performed in case of any suspicious find-
ings, and sphincter tone must be checked during the 
examination. A negative digital rectal examination 
does not exclude the diagnosis of rectal injury. There-
fore, further examinations should be performed in 
cases of suspected rectal injuries, including cystoure-

thrograms, abdominal and pelvic X-rays, water-solu-
ble contrast studies, peritoneal lavage, and computed 
tomography (CT) scanning.[2]

In the treatment of extraperitoneal rectal injuries, 
a diverting colostomy has been accepted as the stan-
dard therapy by many authors.[7-9] It has been reported 
that extraperitoneal rectal injuries can be safely treated 
with fecal diversion alone, particularly in low-veloci-
ty trauma.[10,11] Bostick et al.[7] reported that no septic 
complications were observed in any of the cases that 
underwent loop colostomies. Demirbaş et al.[12] veri-
fied the therapeutic approach consisting of a divert-
ing colostomy (by performing a loop colostomy on all 
patients), distal rectal washout and presacral drainage 
in the treatment of ano-rectal gunshot injuries. In the 
present study, a loop colostomy was performed in 15 
of the patients who had undergone ostomies; 1 patient 
underwent Hartmann’s procedure for technical rea-
sons, and in 4 patients, the rectum was primarily re-
paired and an ileostomy was performed.

Anterior and lateral upper two-thirds rectal wounds 
are intraperitoneal and should be treated similar to co-
lon injuries. Anterior lower one-third and posterior 
lower two-thirds rectal injuries are extraperitoneal and 
can be managed by primary repair on a case-by-case 
basis.[2] Some authors have suggested that primary re-
pair without diversion is feasible in selected patients.
[13-15] In a study involving 30 patients with extraperi-
toneal rectal injuries, Levine et al.[15] suggested that 
primary repair without fecal diversion could be con-
sidered in patients without major associated injuries 
when they were treated within 8 hours of injury and 
had rectal injury scores (RIS) ≤2. However, the repair 
of extraperitoneal rectal perforations is not always 
technically feasible, and there is very little evidence 
to support the primary repair of these injuries.[11] Fecal 
diversion without primary repair is a safe procedure 
due to the anatomic considerations and technically dif-
ficult dissections. Those who advocate fecal diversion 
have suggested that the incidence of septic complica-
tions is less with diversion and have also shown that 
the incidence of stoma closure is associated with ac-
ceptable morbidity.[16] Primary repair is recommend-
ed in only one-half of the cases with extraperitoneal 

404  Eylül - September 2011

Table 5.	 The correlation coefficients between the studied variables

	 Number of COI	 TTI	 ISS	 RTS	 NISS

Grade	 0.430*	 -0.185	 0.905**	 -0.200	 0.780**
Number of COI	 –	 -0.405*	 0.613**	 -0.353	 0.800**
TTI	 –	 –	 -0.150	 0.093	 -0.436*
ISS	 –	 –	 –	 -0.194	 0.851**
RTS	 –	 –	 –	 –	 -0.406*
*p<0.05, **p<0.001. COI: Concomitant organ injury; TTI: Trauma-treatment interval; ISS: Injury severity score; 
RTS: Revised trauma score; NISS: New injury severity score.



rectal injuries if it is possible to locate the wound.[7] 
The success rate of primary repair in a civilian series 
has been reported to be higher as compared to a mili-
tary series.[4] Bostick et al.[7] performed primary repair 
to 32.1% of 28 extraperitoneal rectal injury cases. In 
the present study, primary repair or medical treatment 
were performed on 9 (31%) of the cases. Burch et al.[5] 
reported that colostomy and drainage were success-
ful in the treatment of civilian rectal injuries, whereas 
additional procedures, such as diverting colostomies, 
rectal wound repairs and rectal irrigation had minimal 
effects on morbidity and mortality.

In the present study, the TTI was ≥8 hours in 8 pa-
tients, while it was >24 hours in 5 of these patients. Of 
the 5 patients, the reason for the delay was misdiagno-
sis in 2 patients, and ignorance and embarrassment in 
3 patients. Owing to the fact that those with trans-anal 
rectal injuries in particular are admitted late due to 
social reasons, complications associated with wound 
infections are likely to be encountered more often.
[17] Shatnawi and Bani-Hani[6] reported an association 
between wound infections and a treatment delay >6 
hours. The duration of the TTI also increases the rate 
of fecal contamination. In addition to enhancing the 
technical capabilities, the awareness of patients and 
physicians about rectal injuries should be increased in 
an effort to shorten the TTI.

In the present study, the majority of the patients 
without morbidity (88.2%) were in the group with a 
shorter TTI (<8 hours). The frequency of concomitant 
organ injury increased as the grade of rectal injury in-
creased, and the TTI was shortened in those with in-
creased concomitant organ injury. Early treatment 
lowers the rate of morbidity. In the present study, an in-
crease was determined in the frequency of concomitant 
organ injury with an increasing grade of injury. A nega-
tive correlation was found between the increase in the 
frequency of concomitant organ injury and the duration 
of the TTI. Thus, although the likelihood of morbidity 
is high in patients with a high-grade injury and a high 
number of concomitant injured organs, we believe that 
early treatment leads to a decrease in the morbidity rate. 
Furthermore, it is suggested that intraperitoneal injury 
symptoms that occur in the early stages prevent the de-
lay in diagnosis and treatment; thus, the rate of mor-
bidity is lower in such patients due to early treatment. 
Intraperitoneal injuries cause an acute abdomen and 
lead the patients to seek care in health centers and with 
physicians thus enabling an early intervention. It was 
observed that the rate of morbidity was higher (91.7%) 
in the group without intraperitoneal injuries (the group 
with isolated extraperitoneal injuries). A limited num-
ber of symptoms in isolated extraperitoneal injuries and 
a delay in diagnosis particularly in occult injuries may 
lead to higher rates of morbidity.

Genitourinary tract injuries are among the most 
common lesions associated with rectal trauma. Injury 
to the bladder alone has been reported in approximate-
ly 30% of patients with rectal injuries.[7,11] Concomi-
tant colon injuries have been reported in approximately 
25% of patients with rectal injuries.[7] In their series of 
17 patients with combined penetrating rectal and geni-
tourinary tract injuries, Franko et al.[18] showed a high 
complication rate, including a rectovesical/urethral fis-
tula rate of 24%. Crispen et al.[19] reported that patients 
sustaining combined penetrating injuries involving 
the rectum and bladder did not have an increased rate 
of immediate postoperative complications compared 
with isolated injuries. In the present study, there were 
8 patients (27.6%) with bladder injuries. Of those, one 
patient had a rectovesical fistula that healed spontane-
ously with prolonged urethral catheter drainage. Intes-
tinal injuries were noted in 9 patients as well (31.0%).

It has been reported that the presence of shock on 
admission and delay in treatment have an effect on 
wound infections.[6] In one study, it was noted that an 
abdominal trauma index >16, RTS <6, blood transfu-
sion of >10 units, and not applying rectal irrigation 
are effective factors in the development of pelvic ab-
scesses.[20] Bostick et al.[7] did not report any septic 
complications in 28 patients, including those in whom 
presacral drainage was not performed (n=3).

In the present study, fecal contamination, perianal 
or gluteal injuries, the duration of the TTI, and isolated 
extraperitoneal injuries were significant factors affect-
ing the morbidity rate. The length of hospital stay was 
significantly longer in Group 1 compared to Group 2.

Factors affecting morbidity in penetrating rectal injuries
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Fig. 1.	 The association of morbidity with the length of 
hospital stay.



The development of morbidity prolongs the length 
of hospital stay in addition to its negative effects on 
health. Levy et al.[21] reported the length of hospital 
stay to be 21 days (range: 10 days to 4 months) in ci-
vilian extraperitoneal rectal injury cases. The length 
of hospital stay in the present study ranged from 5-51 
days and was 27.0±12.4 days on average in Group 1. 
The length of hospital stay was significantly longer in 
Group 1 than in Group 2 (Fig. 1).

In conclusion, a TTI >8 hours, the presence of peri-
anal or gluteal injuries and the presence of fecal con-
tamination were significant factors that affected the 
development of morbidity in penetrating rectal inju-
ries. A positive correlation was demonstrated between 
the grade of injury and the number of concomitant 
injured organs and NISS, whereas there was a nega-
tive correlation with the TTI. It was concluded that a 
more severe clinical entity facilitates the early initia-
tion of treatment and a decrease in morbidity. In order 
to diagnose and treat in time, the awareness of both 
patients and physicians about rectal injuries should be 
increased. Primary repair is adequate in those present-
ing within 8 hours with low-grade injuries but without 
fecal contamination, accompanying perianal defects 
and sphincter injuries and concomitant organ and 
system injuries. If the above-mentioned features do 
not present, ostomy should be included in the current 
treatment. Distal washout and presacral drainage may 
be applied in selected cases.
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