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ABSTRACT

Introduction: The management of rectal trauma remains controversial. There are three modalities which
have been used to manage these injuries; proximal diversion (PD), washout of the distal rectum (DRW)
and presacral drainage (PSD). The EAST group tentatively advocate mandatory proximal diversion for ex-
traperitoneal rectal injuries and omitting DRW or PSD. Other authors have suggested that diversion can
be eschewed in patients with an intraperitoneal injury which can be primarily repaired. In light of all
these controversies, this project set out to review our experience with rectal injuries over the last seven
years with the objective of reviewing our use of PD, PSD and DRW.

Methods: Patients aged greater than or equal to 15 years with rectal injuries during December 2012 to
July 2019 were included. Patient demographics, mechanism of injury, management strategy (operative
or non-operative), complications, patient residential status (urban or rural), hospital and intensive care
duration of stay, and 30-day mortality rates were assessed.

Results: During the study period, a total of 51 patients with a rectal injury were treated. There were 45
(88%) males and the median age was 29 (22-39) years. There were 7 (14%) blunt mechanisms, 41 (80%)
penetrating mechanisms and 3 (6%) combined blunt and penetrating mechanisms. The median ISS was
13 (9-18). Of the 50 rectal injuries ultimately treated at our institution, there were 31 extraperitoneal and
14 intraperitoneal injuries. There were five combined intra and extraperitoneal injuries. A total of 21 rigid
sigmoidoscopies and a single flexible sigmoidoscopy were performed. A total of 24 patients underwent a
CT scan. There were 13 primary repairs and 45 PD. A single patient required a PSD. Of the 34 documented
complications, 15 (44%) were related to sepsis and can be attributed to the rectal injury. The overall
mortality rate was 11.8%.

Conclusions: Rectal injuries are associated with significant septic related morbidity and mortality. Al-
though we have begun to avoid diversion in a small subset of patients with an intraperitoneal injury, we
continue to perform PD for the vast majority of patients with a rectal injury. We do not perform DRW
and PSD is used in highly selective cases.

© 2020 Elsevier Ltd. All rights reserved.

Introduction

Paradigms in the management of rectal trauma have shifted
dramatically since the early reports from the Vietnam war five
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washout of the distal rectum (DRW) and presacral drainage (PSD)
[2,3]. There have been a number of attempts recently by learned
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societies to review and categorize the available literature on the
topic and to standardize current management algorithms [4]. The
most extensive and recent consensus review of this type emanates
from the Eastern Association for the Surgery of Trauma (EAST)
group. These authors collated the literature and attempted to ad-
dress the role of each the three management modalities listed
above. The available literature was subject to rigorous review and
recommendations were made based on the quality of the available
data. Based on this process the EAST group advocate mandatory
proximal diversion and omitting DRW or PSD for extraperitoneal
rectal injuries. [5] Another area where the traditional Vietnam war
era dogma has been challenged is in the management of intraperi-
toneal rectal injuries and there is evidence now that in certain sit-
uations primary repair of an intraperitoneal rectal injury without
proximal diversion is safe. [4]

It is difficult to subject these relatively infrequent injuries to a
randomized trial and clinical audits will continue to provide evi-
dence and guidance. The development of large nation-wide and in-
stitutional databases over the last two decades means that big sets
of clinical data are being accumulated and this allows for ongoing
clinical audits of injuries. In the United States the North Ameri-
can Trauma Data Bank (NATDB) is accruing significant numbers of
patients and this has allowed for a number of excellent large ret-
rospective multi center reviews. Recently there has been a major
publication from this source on rectal trauma which has provided
an overview of the current management strategies across North
America. [4] With so many diverse centers contributing patients to
this database, it is difficult to standardize for variations in practice
and clinical bias. The Pietermaritzburg Metropolitan Trauma Ser-
vice (PMTS) has developed a digital record system known as the
Hybrid Electronic Medical Registry (HEMR) which has accumulated
data on trauma patients at our institution for just under seven
years [6]. The fact that all these patients are managed by a single
trauma center means that there is less clinical variation in man-
agement strategies and that care is more standardized. Hopefully
this data will complement the data in the NATDB and contribute
to a more nuanced global over-view of the current management of
rectal trauma.

This study set out to review our experience with the man-
agement of rectal injuries over the last seven years with the ob-
jective of reviewing our use of PD, PSD and DRW as well as
our experience with intraperitoneal and extraperitoneal injuries.
It was hoped that this would help us refine our clinical algo-
rithms for the management of these rare but potentially serious
injuries.

Clinical setting

The Pietermaritzburg Metropolitan Trauma Service (PMTS), a
division within the Department of Surgery at Grey's Hospital,
is based in the city of Pietermaritzburg, South Africa. It pro-
vides definitive trauma care to the city of Pietermaritzburg and
the surrounding catchment area with a total population of over
4 million. It is the largest academic trauma center in western
KwaZulu Natal (KZN) Province and is a major teaching hospital
of the University of KwaZulu Natal. It is responsible for under-
graduate, postgraduate, and sub-specialty fellowship training in
trauma surgery for both local and international doctors. The PMTS
maintains the regional electronic trauma database called the Hy-
brid Electronic Medical Registry (HEMR), which captures data on
all admissions to our trauma center [6]. Ethics approval for the
maintenance of our registry and for this study was formally ap-
proved by the Biomedical Research Ethics Committee of the Uni-
versity of Kwa Zulu Natal (Reference number: BCA 207/09 and
BCA 221/13).

The study

All patients with rectal trauma were identified from the HEMR.
Patients aged greater than or equal to 15 years with rectal injuries
(Organ Injury Scale I-V) from December 2012 to July 2019 were
queried from the database and included in the study. Patients who
were less than 15 years were excluded from the study. Patient de-
mographics, mechanism of injury, management strategy (operative
or non-operative), complications, patient residential status (urban
or rural), hospital and intensive care duration of stay, and 30-day
mortality rates were extracted. A patient was considered rural if
he/she lived more than 100km from the nearest appropriate sur-
gical service. All descriptions of the level of rectal injury were
made intra-operatively by the senior trauma surgeon involved. All
gradings were made combining intra-operative findings as well as
available imaging by the database administrator. All normally dis-
tributed continuous variables were described using means with
standard deviation (SD). Continuous variables with gross skewness
were reported using a median with interquartile range (IQR).

Results

During the period from December 2012 to July 2019, a total of
51 patients with a rectal injury were treated at Grey's Hospital in
Pietermaritzburg. There were 45 (88%) males and 6 females (12%).
The median age was 29 (22-39) years. There were 21 urban and
30 rural patients. There were 7 (14%) blunt mechanisms, 41 (80%)
penetrating mechanisms and 3 (6%) combined blunt and penetrat-
ing mechanisms. Of the blunt mechanisms, there were 1 assault,
1 fall from a height, 3 motor vehicle collisions, 4 pedestrian ve-
hicle collisions and one animal stamping injury. Of the penetrating
mechanisms, there were 36 (71%) gunshot wounds, 6 impalements,
1 stab and one animal bite. (Table 1) A single patient was referred
to a private hospital for management and was excluded from fur-
ther analysis. A total of 15 patients (29%) had documented blood
on digital rectal examination. A total of 24 patients underwent a
CT scan.

There were the following associated injuries to other remote
body regions: Head: 1 Face: 2 Neck: O Thorax: 6 Upper Limb: 8
Lower Limb: 22. (Table 2) There were 27 urogenital injuries which
included; isolated bladder: 16, bladder and ureter: 3, bladder and
urethra: 2, bladder and uterus: 1, bladder, ureter and uterus: 1,
ureter: 2, urethra: 1, ureter and spermatic cord: 1. The following
associated intra-abdominal injuries which included; diaphragm: 2,
stomach: 1, small bowel: 16, large bowel: 11, liver: 3, pancreas: 1.
(Table 3) The median ISS was 13 (9-18).

Of the 50 rectal injuries ultimately treated at our institution,
there were 31 extraperitoneal and 14 intraperitoneal injuries. There
were five combined intra and extraperitoneal injuries. There were
3 destructive injuries. (Table 4) The AAST grading was as follows,
AAST 1: 14, AAST 2: 31, AAST 3: 4 and AAST 4: 1. (Table 5) A to-
tal of 21 rigid sigmoidoscopies and a single flexible sigmoidoscopy
were performed. The injury sites were detected only in 9 cases and
the rest only found blood or hematoma in the rectum. There were
13 primary repairs and 45 PD. All the primary repairs were per-

Table 1

Mechanism of injury.
Blunt Penetrating
PVC 4 GSW 36
MVC 3 Impalement 6
Assault 1 Impalement + Stab 1
Fall from height 1 Animal bite 1
Animal injury 1
Total 10 44
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Table 2
Associated injuries
Extraperitoneal  Intraperitoneal =~ Combined intra and extraperitoneal  Total
Head 0 0 1 1
Face 0 1 1 2
Neck 0 0 0 0
Thorax 1 3 2 6
Other abdominal injuries 12 19 3 34
Urogenital 13 9 5 27
Extremity 15 10 5 30
Table 3
Associated intra-abdominal injuries.
Extraperitoneal  Intraperitoneal Combined intra and extraperitoneal  Total
Diaphragm 0 2 0 2
Stomach 0 1 0 1
Small bowel 9 5 2 16
Large bowel 2 8 1 11
Liver 1 2 0 3
Pancreas 0 1 0 1
Table 4
Overview of rectal injuries.
Extraperitoneal Intraperitoneal ~ Combined intra and extraperitoneal  Total
Numbers 31 14 5 50
Mortality (%) 1(3.2%) 2 (14.3%) 3 (60%) 6 (12%)
Destructive 1 1 1 3
Primary repair 0 10 3 13
Proximal diversion 30 10 5 45
Table 5
AAST Rectal Organ Injury Scale.
Extraperitoneal  Intraperitoneal = Combined intra and extraperitoneal  Total
Grade 1 8 6 0 14
2 22 7 2 31
3 1 1 2 4
4 0 0 1 1

formed in intraperitoneal injury group. Almost all the extraperi-
toneal injuries (30/31) were managed with PD. Of the 14 intraperi-
toneal injuries, 10 underwent PD and 4 (28%) did not. A single
patient required a PSD. He had a combined destructive rectal and
bladder neck injury and underwent a repeat laparotomy within 48
hours. A single patient required multiple operations for perineal
debridement for ischiorectal sepsis despite having undergone a PD.
He had a combined bladder neck and rectal injury. He was dis-
charged with an indwelling urinary catheter. At 18 months follow
up, he was continent for urine and had undergone a reversal of
his stoma. A total of 18 patients were admitted to ICU. The mean
hospital stay was 15.3 days. Half of the patients developed one or
more complications. These included cardiac: 2, respiratory: 4, re-
nal: 7, neurological: 2, abdominal sepsis: 5, wound-related compli-
cations: 9, bed sores: 2, depression: 1, and bladder leakage: 2. Of
the 34 documented complications, 15 (44%) were related to sep-
sis. The overall mortality rate was 11.8%. The mortality rate in the
extraperitoneal injury group was 3% (1/31), in the intraperitoneal
injury group it was 14.2 % (2/14) and in the combined intra and
extraperitoneal injury group it was 60% (3/5). (Tables 4-5)

Discussion

The diagnosis of a rectal injury is relatively difficult due to the
anatomy of the rectum and it must be considered based on the
mechanism of injury and the presence of injuries to adjacent struc-
tures. Trans-pelvic gunshot wounds, high-velocity blunt trauma,

and impalements are the most common cause of rectal injuries
and our review confirms this with gunshots accounting for 71% of
injuries followed by high-velocity blunt trauma and impalements.
[1,4] When suspected, aggressive investigation is necessary to ac-
tively confirm or exclude the presence of an injury.

The current workup is a combination of clinical and diagnos-
tic studies and includes digital per rectal examination (DRE), com-
puted tomography (CT), and endoscopy. It is reported that DRE has
a sensitivity of 33 to 52% but has high false-negative rate of 63 to
67% [7-9]. Only 29% of our patients had blood on DRE and it is
difficult to detect the injury using DRE exclusively. It is reported
that the non-selective use of a DRE has been shown to alter man-
agement in only 1.2 % of trauma assessments [7,9]. Rectal trauma
is often associated with injuries to adjacent structures, such as the
urogenital system, pelvic vasculature, and the pelvis [12,13]. There
is a high incidence of associated urogenital trauma (54%) in our re-
view, as would be expected by the close proximity of the urogen-
ital tract and rectum. Trans-pelvic injuries must be imaged appro-
priately [14] if the patient is stable enough to undergo a CT scan.
In our series half (47%) of the patient cohort underwent a CT scan.
Combined rectal and urogenital injury complicates management
and it is imperative that associated urogenital injuries are aggres-
sively identified and managed. The single patient who developed a
large perirectal collection and who required multiple debridement
of his perineum had a combined bladder neck and extraperitoneal
rectal injury. Sigmoidoscopy and proctoscopy allow direct visual-
ization of the rectum and are important adjuncts. Proctoscopy has
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a sensitivity of 71% for rectal injury and is most sensitive for ex-
traperitoneal injuries (88%) [10]. Sigmoidoscopy may be compro-
mised by lack of bowel preparation, patient positioning, and blood
from associated injuries [11]. In our review, only 9 out of 21 rectal
injuries were identified with sigmoidoscopy.

The primary repair of a rectal injury is difficult [15]. Access in
the pelvis is limited and as the rectum becomes retroperitoneal
and ultimately extraperitoneal, repairing a posterior wound be-
comes challenging. Repairing an injury in close proximity to the
peritoneal reflection, necessitates extensive dissection. If the in-
jury cannot be repaired, rectal content may track down into the is-
chiorectal plane and up into retroperitoneum. In addition, injuries
to the adjacent bladder neck mean that urinary leakage may com-
plicate a repair. In response to this, PD has become the mainstay
of the treatment of these injuries. This was adopted during and af-
ter the second world war and is credited with dramatically reduc-
ing the mortality rate associated with rectal trauma. In addition,
most authors at the time advocated PSD [16]. During the Vietnam
war the concept of DRW was widely adopted [16], in response to
the increased destructive power of the weapons in use. All three
modalities have increasingly come under review by civilian trauma
surgeons [5,17].

Most authors still advocate PD for extraperitoneal rectal in-
juries, especially if it is not technically feasible to repair the ex-
traperitoneal injury. However, there has been a move towards
primary repair without PD for selected intraperitoneal injuries.
(4,5) Civilian authors are skeptical about PSD. Establishing PSD re-
quires extra surgical incisions, the opening up of closed anatomical
spaces, as well as special positioning of the patient. The extra dis-
section may damage pelvic nerves resulting in erectile and bladder
dysfunction. The drains themselves may be changed the position
and block and be a cause of pain and discomfort for the patient.
The initial support for DRW came from military surgeons in the
Vietnam war who showed that the technique was associated with
a decreased incidence of septic morbidity [2,18]. However civilian
authors have shown no benefit and others have raised concerns
about whether DRW is associated with an elevated risk of infection
caused by forcing faecale matter out of unrepaired rectal perfora-
tions into the extrapertoneal spaces [3,19]. Most trauma surgeons
have moved away from DRW.

The development of the HEMR in our center has allowed us to
accrue a sizable temporal data set. We still advocate PD for ex-
traperitoneal rectal injuries, especially those which it is technically
difficult to repair. In the case of intraperitoneal injuries, we are
more selective in the use of PD. Even though we attempted a pri-
mary repair in 26% of our patients, we performed a PD in about
90%. Of the 14 intraperitoneal injuries, 10 (71%) underwent PD and
4 (29%) did not. This means just under a third did not undergo PD.
In the large nation-wide overview of rectal injury by Brown, 154
patients (62%) with an intraperitoneal injury received PD, while 94
patients (38%) did not. [4] It would appear that there is still no
consensus amongst American surgeons, although there is a trend
towards eschewing PD for these patients. Our more limited adop-
tion of this approach probably reflects a degree of caution stem-
ming from an environment with lots of delays and resource con-
straints. We do not use PSD routinely and reserve it for complex
combined injuries where there is disruption of the pelvic muscu-
lature. We do not perform DRW

The overall mortality rate associated with these injuries is high
although this may not always be directly attributable to the rectal
injury itself. The mortality rate for extraperitoneal injuries was low
(3.2%). It climbed significantly with intraperitoneal injuries (14,3%)
and combined intraperitoneal and extraperitoneal injuries (60%).
The high number of associated injuries and high ISS seen in the
intraperitoneal and combined intraperitoneal and extraperitoneal
group means that injuries remote from the rectum may account for

this increase in mortality. Patients with combined intraperitoneal
and extraperitoneal injuries were more likely to have associated
injuries and this may also contributed to the high mortality rate
(60%). Rectal trauma is associated with a high rate of wound re-
lated complications and despite our liberal use of PD there is still
a high incidence of these septic complications.

Conclusion

Rectal injuries are associated with significant morbidity and
mortality. Although we have begun to avoid diversion in a small
subset of patients with an intraperitoneal injury, we continue to
perform PD for the vast majority of patients with a rectal injury.
We do not perform DRW and we do not use PSD routinely. De-
spite a low mortality rate there is still a high rate of septic related
complications.
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