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ABSTRACT 

Background: Penetrating abdominal injury oc- 
curs when a foreign object pierces the skin. The 
morbidity and mortality associated with pene- 
trating abdominal trauma is related to the intra- 
abdominal complications. This study is, there- 
fore, intended to determine the abscess rate re- 
sulting from penetrating abdominal trauma in 
Ahmadu Bello University Teaching Hospital Za- 
ria. Method: A 6-year (January 2006-December 
2011) retrospective study of penetrating abdo- 
minal trauma emphasizing on the rate of devel- 
opment of intra-abdominal abscess. Information 
was obtained from patients’ case notes, operat- 
ing room log books and surgical audit data. In- 
formation extracted included cases of penetrat- 
ing abdominal trauma, intra-operative findings 
and cases of intra-abdominal abscesses. Re-
sults: A total of 39 cases of penetrating abdo- 
minal trauma were treated within this period of 
six years. 3 (7.7%) were treated in 2006, 6 (15.4%) 
in 2007, 3 (7.7%) in 2008 and 11 (28.2%) in 2009, 
8 (20.5%) in 2010, 9 (23.1%) in 2011. 26 (66.7%) 
were adult while 13 (33.3%) were paediatric ca- 
ses. The male were 37 (94.9%) and the female 
were 2 (5.1%), with a sex ratio of 18.5:1 (male to 
female). The age range was 5 - 60 years (39.92 
mean). The commonest cause of injury was road 
traffic accident. At exploration, 13 (33.3%) had 
organ injury only, 17 (43.6%) suffer from both 
organ injury and intra-peritoneal emorrhage, 9 
(23.1%) had retroperitoneal haemorrhage only. 
The intraabdominal abscess rate of penetrating 
abdominal injury in Zaria was found to be 2.6%. 
Conclusion: Contamination from either foreign 
object or organ injury is found to increase the 
risk of post-operative intra-abdominal abscess. 

In this center, the abscess rate of penetrating 
abdominal trauma is comparatively low. 
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1. INTRODUCTION 

Penetrating abdominal injury occurs when a foreign 
object pierces the skin [1]. When the skin is pierced with 
a breach of the deep fascia, patient may require explora- 
tory laparotomy to ensure the extend, or absence of in- 
jury to internal organs. However, the external appearance 
of the penetrating wound does not determine the extent 
of internal injuries. It is necessary to determine the tra- 
jectory of a penetrating wound. Also, one needs to con- 
sider all possible internal injuries. The mortality associ- 
ated with penetrating abdominal trauma is related to the 
intra-abdominal complications such as organs injury, 
with refractory haemorrhagic shock [1,2]. Also, surgical 
site infections (SSIs), such as wound infection, fascial 
dehiscence, and intra-abdominal abscess commonly oc- 
cur following penetrating abdominal trauma [3]. Colon 
wounds are recognized to be highly associated with in- 
tra-abdominal abscess (IAA) following penetrating ab- 
dominal trauma, whereas gastric wounds are thought to 
contribute minimally to abscess because of the bacteri- 
cidal effect of low pH [3-5]. This study is, therefore, in- 
tended to determine the abscess rate of penetrating ab- 
dominal trauma in Ahmadu Bello University Teaching 
Hospital Zaria. 

2. MATERIAL AND METHODS 

This was a retrospective study done at Ahmadu Bello 
University Teaching Hospital Shika Zaria. All Patients, 
regardless of age that presented with penetrating ab- 
dominal trauma from January 2006 to December 2011  
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were reviewed retrospectively, using patients’ case notes, 
operating theatre log books and surgical audit data. For 
the purpose of this study, penetrating abdominal injury 
was defined as penetrating injury to the abdomen that has 
breached the deep fascia. Intra-operative findings such as 
evidence of pre peritoneal haematoma, peritoneal bruise/ 
tear, free fluid/blood in the peritoneal cavity including 
the pelvis, intra-abdominal organ injury, retroperitoneal 
haematoma and/or organ injury following penetrating 
abdominal trauma were noted. Those who had blunt ab- 
dominal injury were excluded. Also excluded were known 
diabetics, those on prolonged steroid therapy and im- 
mune-compromised patients. All the cases that develop 
intra-abdominal abscesses following surgery for pene- 
trating abdominal injury were determined. The number 
of abscesses, the volume, sites, consistency and microbi- 
ology were also determined. Statistical data analysis was 
carried out using SPSS version 17.5. Simple frequencies 
were determined for variables. Where multiple responses 
were required, each response was treated as a separate 
variable. The critical level was set at 0.05 for all statisti- 
cal tests. 

3. RESULT 

A total of 39 cases of penetrating abdominal trauma 
were treated within this period of six years. 3 (7.7%) 
were treated in 2006, 6 (15.4%) in 2007, 3 (7.7%) in 
2008 and 11 (28.2%) in 2009, 8 (20.5%) in 2010, 9 
(23.1%) in 2011. The general post election crisis in Ni-
geria particularly, in the northern region may have ac-
counted for the unusually high number of cases in 2009. 
The commonest cause of penetrating abdominal trauma 
was Vehicular injury from road traffic accident (Figure 
1). 26 (66.7%) were adult while 13 (33.3%) were paedi-
atric cases. The male were 37 (94.9%) and the female 
were 2 (5.1%), with the sex ratio of 18.5:1 (male to fe- 
male). The age range was 5 - 60 years (39.92 mean). The 
majority of the patients sustained anterior penetrating 
abdominal injury (Figure 2). At exploration, 13 (33.3%) 
had organ injury only, 17 suffer from (43.6%) both organ 
injury and intra-peritoneal haemorrhage, 9 (23.1%) had 
retroperitoneal haemorrhage only. Among the 13 that had 
organ injury, Spleen was the highest injured organ (Fig-
ure 3). An average of 4 L of warm normal saline was 
used to lavage the intra-abdominal cavity of 36 patients 
while 3 were lavaged using 2 L of diluted povidone io-
dine. Among this three, two had faecal contamination of 
the abdominal cavity resulting from (L) colonic injury 
and the other had extensive gunshot injury to the abdo-
men. Thirty seven had tube drain inserted following 
laparotomy while two did not have drain. Among the 
thirty seven adult cases that had tube drain in place fol-
lowing surgery, only one developed an intraabdominal 
abscess 5 days after exploratory laparotomy. Reexplo- 

 

Figure 1. The common causes of penetrating abdominal trau- 
ma. 
 

 

Figure 2. Mechanism of injury. 
 

 

Figure 3. Organ injury. 
 
ration revealed an abscess located in the (R) subphrenic 
space. About 315 ml of pus was drained and a lavage 
with 4 L of warm normal saline done. A drain was then 
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left in situ postoperatively. It was removed 5 days later 
when it has finished serving its purpose. Patient did well 
and was discharged home. Bacteriology of the abscess 
revealed mix microbiology. Both E. coli and anaerobes 
were cultured. The abscess rate of penetrating abdominal 
injury in Zaria was, therefore, computed and was found 
to be 2.6%. 

4. DISCUSSION 

Emergency practitioners routinely encounter patients 
who suffer from abdominal trauma, being blunt or pene- 
trating. Trauma is a physical injury caused by transfer of 
energy to and within the person involved [6,7]. Close- 
range injuries carry more kinetic energy than those sus- 
tained at a distance [6]. Thus, injuries sustained from 
closed-range kinetic energy are usually substantial, ex- 
ceptionally deeper and severer than it thought to be [8]. 
Abdominal trauma is best categorized by a mechanism as 
blunt and penetrating abdominal injuries. The effect of 
the trauma could be mild in which case, the skin is only 
bruised, and the peritoneum is not breached. Thus, the 
injury is considered blunt compared to a particularly se- 
rious one where the peritoneum is not only breached or 
pierce but the intra-abdominal organ may be involved 
from varying degree to a shattered state or unsalvageable 
state. In this case, it is considered to be penetrating ab- 
dominal trauma. In penetrating abdominal trauma, the 
agent carries with it, into the intra-abdominal cavity de- 
bris and a contaminated trajectory. This is considered as 
an extremely high risk to the development of intra-ab- 
dominal abscess in these patients [9]. Other risk factors 
to develop intra-abdominal abscess in penetrating ab- 
dominal trauma including deposition of foreign body in 
the peritoneal cavity, large bowel perforation with spill- 
age of faecal matter [9,10]. Individual risk factors such 
as age and presence of co-morbidity like diabetes melli- 
tus are possibly useful but not well defined [9]. 

The mechanism of injury and the agent of injury in- 
fluence the diagnostic work-up and the subsequent man- 
agement. The anatomic site of injury and weapon (i.e. 
gun, knife) guide the diagnostic process [11]. Informa- 
tion such as the number of gunshots or the number of 
times the patient was stabbed, and the patient’s position 
at the time of injury help describe the trajectory or path 
of the injuring object and subsequently, the associated 
organ injury [11,12]. The complications the patient may 
develop may be suspected also by the knowledge of the 
mechanism of injury. 

Abdominal trauma patients are often difficult to assess 
clinically. Confounding factors, such as associated extra- 
abdominal injuries or altered mental status (either from a 
head injury or intoxication), further complicate the eva- 
luation. These confounding factors and lack of historical 
facts may represent different challenges in management 

of penetrating abdominal trauma. It is necessary to de- 
termine the trajectory of a penetrating wound. Also, it is 
necessary to consider all possible internal injuries [12]. 
Hepatic injury is considered to be the most common in- 
tra-abdominal organ injury. However, in this series, the 
commonest organ injury was splenic injury. The small 
bowel is injured more with penetrating than with blunt 
abdominal trauma, and it is the most commonly injured 
organ with penetrating abdominal trauma. However, in 
this series, small bowel injury was unusually small. 

The introduction and refinement of diagnostic proce- 
dures and imaging studies, including peritoneal lavage, 
laparoscopy, computed tomography (CT), and focused 
ultrasonography, have reduced exploratory laparotomy 
and have directed the evolution of penetrating abdominal 
trauma care [13,14]. Technologies allow less invasive 
and more rapid and specific diagnostic evaluations [15, 
16]. Thus, limit the number of exploratory laparotomy. 
However, the high cost and non availability of these im- 
aging techniques in most centers including this center 
may have contributed to the high number of exploratory 
laparotomy. 

The development of infection in trauma patients de- 
pends on the interaction of various factors such as prior 
health conditions, lesions caused by the injury and their 
complications, and, finally, the treatment modality [4,5, 
17]. Traditionally, intra-abdominal abscesses are thought 
to occur after intra-abdominal surgical procedures, per- 
foration of a hollow viscus following abdominal trauma 
[5]. Earlier investigators on abdominal trauma have pro- 
posed that an introduction of exogenous aerobic bacteria, 
such as staphylococci, from skin and foreign matter into 
the peritoneal cavity or other tissues usually increase the 
risk of development of intra-abdominal abscess [4,6-8]. 
On the other hand, clinical and microbiological studies 
have demonstrated that intestinal perforation and perito- 
neal contamination by endogenous aerobic and anaerobic 
microorganisms are the primary determinants for devel- 
opment of post-operative infection following abdominal 
trauma [9,10]. However, the only case that developed an 
intra-abdominal abscess in this review period did not 
suffer bowel injury with intestinal spillage. 

In general, significantly reduced rates of abdominal 
infection regardless of the surgical techniques [18] or 
antibiotic protocols used in such patients with abdominal 
trauma without evidence of intestinal spillage have been 
noted by previous studies [4,11,19]. It is also true that 
timely intervention, sound surgical judgment, and skillful 
operative technique have been noted to be critical in re- 
ducing infection following trauma [9,11]. The routine 
lavage with normal saline may have contributed im- 
mensely to the low rate of abdominal abscess in this en- 
vironment. 

In addition, factors such as the severity and number of 
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organs injured, amount of bacterial contamination, blood 
loss, therapeutic delay, and choice of antibiotics may 
significantly affect the outcome of treatment [5]. How- 
ever, this was not a noticeable trend in this series. 

The location of the abscess does not necessarily de- 
pend upon the area of the original injury or upon the sur- 
gical procedure. It is quite possible for a person to get a 
right subphrenic abscess following a left lower quadrant 
injury, perforation, or surgery [20]. The most popular 
sites of intra-abdominal abscesses are the subphrenic 
spaces, the perihepatic area (including the lesser sac), the 
lateral gutters, and the pelvis. The mechanism in the 
most common situation has been described as a patient 
stabbed in the abdomen may suffer a perforation of the 
intestines. The contents of the intestines then contami- 
nate the peritoneal cavity, and, following surgical repair 
of the lacerated bowel, some contamination of the peri- 
toneal cavity may remain. This, in turn, may result in an 
abscess in the pelvis, in the subphrenic spaces, beneath 
the liver, or in the lateral gutters [20]. 

Because intra-abdominal abscesses most often result 
from perforation of a hollow viscus or a subsequent sur- 
gical procedure, they potentially contain all of the organ- 
isms found in the alimentary tract [19]. Thus, it is often 
not possible to determine exactly which organisms are 
present, and one must, therefore, consider that any or all 
of the organisms normally found in the alimentary tract 
may play a role in the sepsis. If cultures are obtained at 
the time of the initial operative procedure, they will 
prove to be of inestimable value. Mixed flora (aerobes 
and anaerobes) are recovered from patients with intra- 
abdominal abscesses at least five times more often than 
are either aerobes or anaerobes alone [20]. 

Identification of risk factors predictive of post-opera- 
tive infection can influence surgical decisions [21,22], 
resulting in lower infection rates and reduction of costs. 
Examples of relevant areas in which cost-effective al- 
terations in treatment are possible include selection of 
appropriate antibiotics, duration of antibiotic administra- 
tion, treatment of specific abdominal injuries, meticulous 
operative techniques and wound care. 

Copious irrigation of the peritoneal cavity with warm 
saline will naturally reduce residual soilage. This has 
shown to reduce the high rate of intra-abdominal infec- 
tions. In cases of gross contamination or high risk for 
infection, the abdominal wound should be irrigated with 
saline too, packed opened, and closed secondarily. 
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