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Background: Isolated small bowel injury (ISBI) related to abdominal blunt trauma is rare. Timely
diagnosis could be difﬁcult, especially in the absence of modern imaging and laparoscopic facilities. The
determinants of mortality under such circumstances are unclear.
Methods: This study presents twenty three cases of ISBI related to blunt abdominal injury identiﬁed
between January 2005 and December 2009 in a level III Hospital in Limbe, Cameroon. Data were
retrieved from an ongoing prospective study on injuries and augmented by analysis of individual
patient’s ﬁles. We analysed information regarding modalities of diagnosis, delay between injury and
diagnosis, operative ﬁndings, treatment and outcome.
Results: The ages of our patients ranged from 7 to 38 years with a mean of 19 years. Thirteen patients
were children below the age of 16. The most frequent mechanism of injury was a fall (n = 11). Associated
lesions were identiﬁed in 7 patients. Delay between injury and diagnosis was above 12 h in 16 patients.
Fifteen cases were admitted with obvious signs of peritonitis. Erect chest X-ray identiﬁed a
pneumoperitoneum in 11 of the 17 patients for whom it was requested. Most perforations were
located in the ileum. A total of 7 complications occurred in 5 patients. These included 4 cases of postoperative peritonitis. Two patients with at least one associated lesion died.
Conclusion: ISBI is seldom suspected. This causes delay in diagnosis and most cases present with a
diffuse peritonitis. Early diagnosis and management in low income environment is likely to be improved
by a greater awareness of clinicians about this injury, serial clinical assessment and repeated erect chest
X-ray, rather than sophisticated tools such as CT scan or laparoscopy.
ß 2013 Elsevier Ltd. All rights reserved.
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Introduction
Small bowel lesions rarely occur following blunt abdominal
injuries.1,2 When they occur, they are usually discovered during
exploration for a solid organ injury.3 The recent introduction of
non-operative methods for solid organ injury seems to have
suppressed an opportunity to diagnose small bowel injury, thus
increasing the rate of delayed diagnosis.4,5 Isolated small bowel
injury (ISBI) deﬁned as perforation of the small bowel in the
absence of other associated intra-abdominal injuries, is even rarer
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and often misdiagnosed.2,6 A signiﬁcant number of cases occur in
children.7,8
Delay in diagnosis of ISBI has been signiﬁcantly correlated to
outcome.9 Timely diagnosis is difﬁcult, especially in the absence of
advanced imaging techniques and laparoscopic facilities.10,11 Most
available studies report a limited number of cases over long
periods of time.4,12 Consequently, surgeon’s exposure and awareness of this potentially deadly condition is usually insufﬁcient.8,13
Different diagnostic approaches and algorithms have been
proposed, most of them based on systematic computed tomography assessment, diagnostic peritoneal lavage and laparoscopic
exploration.13,14 No strategy has been proposed to surgeons
working under strenuous conditions with limited technical
background.
In this study, we report twenty three cases of ISBI occurring
within a short period of time (ﬁve years) in a context characterised
by the absence of both laparoscopic facilities and advanced
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imaging techniques. These cases are analysed with regard to
patient’s epidemiological proﬁle, diagnostic approach, therapeutic
procedures and outcome. The underlying goal is to suggest an
approach adapted to surgeons working under similar conditions.
Patients and methods
This prospective descriptive analysis was conducted in Regional
Hospital, Limbe. This is a level III institution located in the south
west region of Cameroon. Limbé is a rapidly growing city with a
population approaching 100,000 people. Limbé Regional Hospital
is a 200-bed hospital in a semi-urban setting with an Emergency
Department that is functional 24 h per day. Patients who need
sophisticated imaging investigations are referred to the major city
of Douala, located 70 km from Limbé, with two large referral
hospitals possessing more specialised services.
The data analysed in the study are retrieved from the database
of an ongoing prospective study of blunt abdominal injuries started
on January 1st 2005. These data were augmented by additional
information gathered from the post-operative reports and patient’s
admission ﬁles. For a period of 5 years, from January 1st 2005 to
December 31st 2009, all patients, irrespective of age and sex,
diagnosed for an ISBI during the process of management for a blunt
abdominal injury were identiﬁed and included in the study.
Patients with a penetrating injury and those discovered to have an
associated solid organ injury were excluded.
For each patient included, data regarding age, sex, mechanism
of injury, extra-abdominal associated injuries, delay before
diagnosis, clinical presentation, results of morphological studies
performed, operative ﬁndings and outcome were recorded on a
pre-established data collection sheet and analysed. Comparisons
were performed using the Fisher’s exact test. P value of less than
0.05 was considered signiﬁcant. An ethical clearance was obtained
from our local ethics committee and all procedures were in
conformity with the Helsinki declaration. The ‘‘Strengthening the
Reporting of Observational Studies in Epidemiology’’ (STROBE)
guidelines were used in reporting the study.15
Results
Twenty four patients who met the inclusion criteria were
identiﬁed from the database. One patient was excluded because
the laparotomy discovered a duodenal peptic ulcer perforation.
Twenty three cases could be analysed.
Their ages ranged from 7 to 38 years with a mean of 19.0 (SD
7.3) years. As shown in Fig. 1, the majority of patients were
paediatric cases: 13 patients were less than 15 years old. A vast
majority of patients were males with a sex-ratio of 10.5/1.
Half of the patients were victims of a fall. These were all
children below the age of 15 years who had their accident either
at the school playground (n = 7) or at home (n = 4). Of the 9 cases
of road trafﬁc injuries, 5 were motorcycle riders victims of
handlebar injury. Patients above age 15 were at higher risk of
sustaining their ISBI from a road trafﬁc accident, while below 15
carried a higher risk of developing ISBI from a fall (Table 1)
(P < 0.001).

Fig. 1. Distribution of ISBI according to age groups in Limbe Regional Hospital.

Nine associated injuries were identiﬁed in seven patients. These
included 3 cases of facial injury, 2 cases of head injury, 2 cases of
lower limb injury with fractures and 2 cases of soft tissue injury.
The two patients with head injury were admitted with a Glasgow
Coma Scale of 11 and 12 respectively. Abdominal injury was not
suspected. They had their abdominal involvement attended to only
after 6–12 h after they gradually regained consciousness.
The Injury Severity Score (ISS) ranged from 9 to 24.
Delay between arrival and either diagnosis or decision to
perform an explorative laparotomy ranged from 5 to 38 h. Fig. 2
indicates that the average delay was above 24 h in nearly half of the
cases.
All patients presented with persistent abdominal pain after
blunt abdominal injury. As shown in Table 2, the initial clinical
presentation was that of an obvious peritonitis in more than half of
cases. Two patients were identiﬁed with signs of shock leading to
the suspicion of a solid organ injury.
An erect chest X-ray and a plain abdominal X-ray were
performed in 17 patients. It was decisive in 11 patients who
displayed a pneumoperitoneum. Eight of these patients already
had obvious signs of peritonitis. Two patients displayed air ﬂuid
levels and the X-ray were normal in 4 patients. An ultrasound was
performed in 7 patients. It identiﬁed some free peritoneal ﬂuid in 5
cases (71%) and was normal in one case. This patient also had a
normal erect chest X-ray and ﬁnally underwent explorative
laparotomy after 38 h for persisting symptoms. The last case
(with ultrasound) was diagnosed of splenic rupture by the
radiologist and underwent a laparotomy within 5 h. Operative
ﬁnding was a jejunal transsection extending to the mesentery. This
patient was a victim of motorcycle handlebar injury. Seven
patients (30%) had a white cell count done and it displayed
leucocytosis and shifting to the right of the formula in ﬁve cases.
Pre-operative diagnosis was achieved or suspected in 18 cases.
These included all cases presenting with obvious features of
peritonitis (n = 12), and 6 cases for which the combination of
clinical and radiological ﬁndings was diagnostic. For the remaining
cases, laparotomy was performed for a suspicion of an injury to a
solid organ in 3 patients (one based on ultrasound results) and was
explorative for the remaining 2 cases.

Table 1
distribution of ISBI according to mechanism of injury and age group.
Mechanism of injury

Age  15 years

Age > 15 years

Total

Percentage

Fall from height
Interpersonal violence with blow to the abdomen
Road trafﬁc injuries
Domestic violence
Others (non speciﬁed)

11
0
2
0
0

0
1
7
1
1

11
1
9
1
1

48%
4%
40%
4%
4%
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Fig. 2. Delay between injury and the beginning of the management process for ISBI
in Limbe Regional Hospital.

During laparotomy, the lesion was found to be located in the
jejunum or ileum in all cases. No gastric, duodenal or colic lesions
were discovered. The lesion was a single simple perforation in 20
cases, multiple perforations as shown in Fig. 3 in two cases. The last
patient had a trans-section of the jejunum extending to the
mesentery. A simple suture of the bowel was performed in 17 cases
and bowel resection with end-to-end anastomosis in 6 cases.
A total of seven complications occurred in ﬁve patients. These
included 4 cases of post-operative peritonitis, 2 cases of wound
dehiscence and one enteric ﬁstula. All were successfully reoperated except from the case of enteric ﬁstula which was
successfully managed conservatively. Two patients died. They both
had at least one associated injury and an ISS score of 24. They were
both adult who sustained their ISBI as a result of motorcycle
handlebar injury and were both admitted in the ward with a
diagnosis of blunt abdominal injury. One case had peritonitis
suspected from persistent pain and pneumoperitonuem on erect
chest X-ray. He was diagnosed after 12 h. The second case
developed obvious signs of peritonitis 24 h after admission. The
ﬁnal cause of death was not recorded in both cases.
All patients who developed a complication and the two patients
who died were diagnosed after 24 h.
Discussion
ISBI is a rare entity. It seems to occur in less than 1% of all blunt
abdominal injuries.1,2 In a multi-institutional trial, Watts et al.
described only 0.3% of perforating small bowel injury.16 A
signiﬁcant number of cases seem to occur in paediatric populations
and numerous studies have been devoted exclusively to paediatric
cases.7,8,10
Three factors give our study a unique character.
First, the number of cases (23) recorded over a period of ﬁve
years in a small non specialised centre. The studies published so far
usually report a limited number of cases over decades.4,5,12,17–19
Fakhry et al. identiﬁed only 98 cases over 9 years in 8 major trauma
centres.17 Neugebauer et al. described only 70 cases over 25
years!12
Secondly, two types of mechanism seem to be abnormally
frequent in our study: falls in school playground and motorcycle
handlebar injuries. Though these mechanisms have been described
Table 2
Mode of presentation of patients with ISBI in Limbe Regional Hospital.
Type of presentation

Number

Percentage

Obvious signs of generalised
peritonitis
Acute pain with no signs of
peritoneal irritation
Discharged home and rushed
back with an acute pain
Signs of solid organ injury

12

52%

4

18%

5

21%

2

9%

Fig. 3. An intra-operative view of the ileum showing multiple perforations.

in previous studies,10,11,20–23 the most frequent mechanism is
usually road trafﬁc injuries, especially lesions related to seat belt
injury.5,7,9,20 Moss et al. describe a similar rate of injuries in
children during recreational activities.23 Few studies have
attempted to correlate the mechanism of injury to the age group
as we do. Hamill et al. with a similar sample size suggest fewer
cases of road trafﬁc injuries and a longer delay before presentation
in children.7
Thirdly, the lesions described in our study are limited to the
small bowel, exclusive of the duodenum. This pattern has been
described previously,9,10,24 but the duodenum has frequently been
pointed.9,10,24,25 It is worth noticing that during our search we
found no injury to the stomach or colon. These locations have
frequently been mentioned as well.9,10,25,26
The age and sex distribution of patients frequently indicate that
children and young adults are vulnerable groups.7,10,18,21,22,24
Associated injuries are frequently present, especially when the
mechanism is related to a road trafﬁc crash.10,18,21,24
Long delay between the accident and the management of ISBI
has been associated with increased morbidity and mortality,4,8,17
although this ﬁnding is becoming controversial.5,27,28 Fang et al.
described a heavy impact on morbidity, but no impact on
mortality.29
Timely diagnosis of ISBI is still made difﬁcult by the lack of a
consensus on a diagnostic algorithm using the available imaging
and laparoscopic facilities.4,13,20,30–32 All the current diagnostic
approaches seem to lack sensitivity in identifying ISBI.4
Initial presentation with clinical evidence of peritonitis is a
frequent ﬁnding5,9,10,18,21,33 and the decision to operate is often
taken on the basis of clinical assessment alone.9,39 Repeated
abdominal examination has proved to be useful as abdominal signs
become more obvious within hours.8,23 Moss et al. credit physical
examination with 100% sensitivity when performed on the
conscious patient, though their sample included penetrating
trauma.23 Some authors however report that abdominal signs
are often too subtle and could delay laparotomy if used as the sole
decisive factor.34,35
Computed tomography is described as accurate in determining
the location of injury and its accuracy seem to increase over
time.31,36 It has contributed signiﬁcantly in reducing the rate of
unnecessary laparotomies.36 Harris et al. believe that the presence
of free ﬂuid on CT scan should be an indication for an aggressive
approach.35 However, numerous studies now question the value of
computed tomography as a reliable tool for early diagnosing of ISBI
as its sensitivity seems to be often too low,20,23,29,33 especially in
children.37 Erect chest X-ray is a useful diagnostic tool mostly in
late cases.18,30 Saku et al. found it useful at the initial phase in only
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Blunt abdominal injury
No Obvious haemoperitoneum

Obvious haemoperitoneum
Obvious signs of peritonitis

Persistent pain

No or transient pain

Abdominal ultrasound

Laparotomy

Manage accordingly

Fluid

No fluid

X
White cell count + erect chest -ray

Positive findings

Negative
Conservative management
Recurrenceof pain

No pain

Nothing
Fig. 4. Proposed algorithm for management of blunt abdominal injuries in the absence of CT scan and laparoscopy.

8% of cases. This rate however rose to 25% during follow-up.30 In
our study, erect chest X-ray was decisive in 3 patients who did not
have obvious signs of peritonitis. Ultrasound has shown to be
useful in some situations38 but is generally not considered a
reliable tool for diagnosing ISBI.
Modern diagnostic algorithms usually include peritoneal
lavage.9,23,24,33 Moss et al. report that performed in 10 patients,
it conﬁrmed the diagnosis in ﬁve of them.23 It is then considered a
usuful adjunct, but is likely to be associated with a higher risk on
non therapeutic laparotomies.4,5,17,29
Some studies assess the combination of these different tools in
an attempt to build a universal diagnostic approach.3,4,6,9,13 Harris
et al. propose to include leucocyte count35 but this is likely to
further delay management in low income settings where it is not
always available as an emergency.
Laparoscopy is also a reliable diagnostic and therapeutic
procedure proposed in an increasing number of selected
cases.14,32,39 Mathonnet et al. credit it with 100% sensitivity and
100% speciﬁcity.39
Treatment involves suturing of the bowel or resection with endto-end anastomosis in a vast majority of cases.10,19,22,33
The pattern and rate of morbidity described in our study is
similar to what is usually described.5,21,22 Delay before management and high ISS score seem to increase morbidity rate.22
The mortality rate described in our study is comparable to that
of most studies in developed countries5,9,16,22 and also to those
reported in similar settings.10,19,21 In all cases, death seems to be
more related to associated injuries and time to operative
intervention.16,17,21,40
Conclusion
ISBI remains a rare entity and is still potentially deadly,
especially in low income settings. Our study seems to point to
children in school playgrounds and motorcycle riders as poten-

tially at greater risk of sustaining an ISBI. But this ﬁnding will need
to be conﬁrmed. ISBI is usually diagnosed at the stage of peritonitis,
and this seems to indicate long delays between the accident and
the beginning of the management process.
Timely diagnosis is likely to reduce morbidity and mortality but
modern available diagnostic test usually lack sensitivity. There is
still need to work towards building a diagnostic algorithm based
on different combinations of computed tomography, peritoneal
lavage and laparoscopy in selected cases, which could be applied to
the majority of patients.
In low income settings where these sophisticated tools are
usually not available, the challenge is to be able to identify these
patients before they reach the stage of obvious peritonitis so as to
improve on the outcome. This requires ﬁrst of all a greater awareness
of the condition. As shown in Fig. 4, a more timely diagnosis can in
our opinion be reasonably be achieved by repeated clinical
examination and a wise combination of the use of accessible and
affordable tools such as serial ultrasound, erect chest X-ray and
when possible white cell count for all suspect cases.
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