
INTRODUCTION 
Globally, injury is the seventh leading cause of 
death and in Nepal, trauma or injury 
contributed to 9% of total mortality and is the 
third leading cause of death1.The economically 
active population between 20-50 years of age 
was mostly involved in injuries.2 Trauma 

deaths occur at traditionally recognized time 
points after injury and have trimodal 
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ABSTRACT 
Introduction: The abdominal trauma is a surgical emergency most of which are preventable 
and many of them could have good outcome with timely management by dedicated trauma 
system. It is not only the rising health problem but also the social and economic burden. A 
study on abdominal trauma can guide to cost-effective quality management of the patients. This 
study is undertaken to study and evaluate the predictors of surgical outcome in abdominal 
trauma patients in tertiary care centers in Nepal. 

Methods: Seventy five patients with abdominal trauma who underwent surgical intervention 
were evaluated prospectively inside the inclusion criteria. Ethical approval was obtained. The 
data on demographic pattern, clinic-radiological findings, abdominal trauma index, injury 
severity scale, operative findings, infectious complications, and mortality were collected. Chi 
square test was used for statistical analysis.  

Results: Out of 75 patients male to female ratio was 4.6 : 1. Blunt trauma (49) was the 
common cause of abdominal injury. Accidental abdominal injury happened in 73% (55) and 
fall from height was common mode of abdominal organ injury 40% (30). The overall morbidity 
and mortality were 30.6% and 9.3% respectively. Age > 30 years, Shock at presentation, 
Operative Delay > 24 hours, and trauma score (ATI>15 and ISS>15) were all good predictors 
of surgical outcome of patients with abdominal trauma (p <0.05). 

Conclusion: The predictors of surgical outcome were patient’s age, clinical status at 
presentation and delay in surgical intervention. Trauma score (both ATI and ISS) are equally 
important in predicting outcome which are necessary for monitoring patients care and the 
quality of trauma systems.  
Keywords: abdominal trauma, trauma surgery, trauma outcome, trauma score 
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distribution. The third peak in mortality 
represents deaths that occur 24 hours after 
injury and includes late mortality from 
infection and multiple organ failure. 

Complications after abdominal surgery can be 
divided into major and minor categories 
depending on the assessed severity and 
physiological upset.3 Alamshah et al4 in 2010 
has classified risk factors for outcome into 3 
classes as main (real), moderate and predictive. 
Referral delay, delay in diagnosis and 
treatment, shock on arrival, multiple intra-
abdominal visceral injuries, and severe acidosis 
were identified as the main risk factors. Age, 
multiple surgery, ICU admittance, electrolyte 
imbalance, and mismanagement during transfer 
were identified as moderate risk factors. Low 
hemoglobin, hypoxemia, observation in 
multiple services, and distance > 100 
kilometers were identified as predictive factors. 
The severity of traumas in hospitalized patients 
was characterized by means of different trauma 
score system.5  

Thus, this study has focused on abdominal 
trauma in tertiary care centre to identify the 
risk factors that have detrimental effect in 
prognosis. Trauma scores system besides 
predicting the outcome can act as benchmark 
upon which improvement of trauma care 
system is possible.  

METHODS 
This is prospective observational study done in 
three tertiary care hospitals in Kathmandu and 
data were collected for period of one year 
(June 2011 to December 2012) after ethical 
approval and informed consent were obtained. 
All patients of age more than 15 years who 
underwent surgical intervention for abdominal 
trauma were included in the study. Data 
obtained were patient demography; pattern, 

mode and mechanism of injury. Operative 
f i n d i n g s , o p e r a t i v e p r o c e d u r e , a n d 
postoperative events and complications 
(clinical, lab and radiological parameters) till 
discharge were noted. Operative delay was 
defined as the time interval between incident 
and operative procedure. The clinical and 
operative findings (like age, sex, state of shock, 
mechanism of injury etc) were compared and 
correlated with postoperative outcome. 
Abdominal trauma index (ATI) and Injury 
Severity Scale (ISS) were calculated. ATI and 
ISS value less or equal to 15 and more than 15 
were compared and cor re la ted wi th 
postoperative outcome and complications.  
Data were entered in SPSS 16.0 and analyzed. 
The results obtained were expressed in mean 
±standard deviation (SD). Chi square test was 
used to investigate statistical significance and p 
value less than 0.05 is considered significant.  

The decision for operative or non operative 
management was made depending upon the 
outcome of the clinical examination and results 
of diagnostic tests by the registrar / consultant 
on duty.  

RESULTS 
There were total of 93 patients admitted for 
abdominal trauma. Out of them, 49 patients 
who sustained blunt trauma, underwent 
surgical intervention and the entire patiens (26) 
with penetrating abdominal trauma underwent 
operative intervention. Total of 75 patients who 
underwent surgical intervention for abdominal 
trauma were included. The males sustained 
four times more abdominal trauma than 
females. The details of the patient’s 
characteristics are listed in table 1. Fall injury 
(40%) and road traffic accident (14%) and stab 
injury (14%) were the three frequent causes of 
abdominal injury. Gastrointestinal injury was 
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detected in  38, 50.6%  of patient whereas 
spleen 12, (16%) was the commonly injured 
solid organ. 

The overall morbidity and mortality rate were 
30.6% (23) and 9.3% (7) respectively. The 
septic complications observed were chest 
infection (18.6%), surgical site infection 
(6.6%) and abdominal septic complications 
(6.6%). Increasing age, shock at presentation, 
operative delay > 24 hours, multiple organ 
injuries are some of the predictors of the 
surgical outcome following abdominal trauma 
(Table 2). Majority (64.8%) of the patient had 
delay in operation more than 12 hours. 
Postoperative septic complications were 
observed in 18.7 % (9) with operative delay 
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Total patient 75

Mean age in years 31.7 ± 14.5 (15-71)

Male :Female 4.6:1

Intention of injury Accident (73%), 
assault (23%), 
Suicidal (2%)

Blunt trauma 65.4%  (49)

Penetrating trauma 34.6 %  (26)

Associated injury 28%  (21)

Shock at presentation 25.3%  (19)

Operative delay 
(hours)

38.15 ± 45.58 ( 2 – 
168)

Table 1. Patients’ characteristics 

Parameters N 
Total = 75

Complications rate 
N= 23 (30.6%)

P 
value

Mortality rate  
N=7 (9.3%)

P 
value

Age                                <30 years (39) 20.5% ( 8)
< 0.05 

5.1% (2)  < 0.05

>30 years (36) 41.6% (15) 26.6% (5)

Shock                            
 

Present (19) 68.4% (13) < 0.05 31.5% (6) < 0.05 

Absent (56) 17.8% (10) 1.7% (1)

Mechanism of 
Injury  
 

Blunt (49) 28.5% (14) NS 4% (2) < 0.05 

Penetrating (26) 34.6% (9) 19.2% (5)

Delay       <24 hours (48) 18.7% (9) < 0.05 4.1% (2) < 0.05

>24 hours (27) 52% (14) 18.5% (5)

Associated 
injuries

Multiple (21) 33% (7) NS 19.0% (4) NS

Single organ (54) 29.6% (16) 5.5% (3)

ATI             1-15 (43) 20.9% (9) 0.07 2.3% (1) < 0.05 

 >15 (32) 43.7% (14) 18.7% (6)

ISS  
                                      

1-15 (69) 26.0% (18) 0.05 5.8% (4) <0.05

>15 (6) 83.3% (5) 50% (3)

Table 2. Comparisons of Predictors of surgical outcome. Figures in parenthesis denote frequency. 



less than 24 hours and 52.0% (14) of patient 
with operative delay more than 24 hours. (p 
<0.007).  

The mean ± standard deviation Abdominal 
Trauma Index (ATI) was 14.78 ± 7.4. (14.61 ± 
7.75 in penetrating and 14.87 ± 7.33 in Blunt 
Trauma). The mean ± standard deviation Injury 
Severity Scale (ISS) was 8.9 ± 5.7 ranges from 
1 to 36. (12.3 ± 7.06 in penetrating trauma and 
7.05 ± 3.85 in blunt abdominal trauma. 92% of 
the patients had ISS 15 or below. Most of the 
patients in both blunt (57.6%) and penetrating 
(55.6%) abdominal trauma had Abdominal 
Trauma Index 15 or less. The ATI and ISS 
value more than 15 were associated with 
significant morbidity and mortality (table 2).  

DISCUSSION 
Data on abdominal trauma differ from one 
center to another because of geographic and 
economic patterns of a country, education, 
poverty, political and religious practice. The 
overall incidence of traumatic injuries was 
twice as common in males as in females with 
the ratio of 2:1 to 6:1 which reflects the greater 
mobility of males for work, recreation or other 
activities.2 

In our study seventy three percent of the 
abdominal trauma was due to accident and fall 
injury was most common cause of injury. The 
majority of abdominal injury happened 
secondary to fall (47.5%), followed by RTA 
(19.6%) and assault (15.1%).3 Similar ratios 
were observed in study by Deodhar et al while 
road traffic accidents were common cause of 
abdominal injury in western countries.2,7  The 
high incidence of fall injury in this study is 
partly attributable to the hilly and mountainous 
geography of the country where collecting 
fodder from the forest is common mode of 
living for many. 

Postoperative infectious complication is 
significant in age more than 30 years (20.5 % 
below 30 years and 41.6% above 30 years age, 
p value <0.05) that comes similar to study done 
in Kenya.8  Female has higher mortality (11%) 
than male (7%), p value >0.05. Multi-
Institutional Trials Committee of the Eastern 
Association for the Surgery of Trauma (EAST), 
has concluded that the patients of both sex with 
age > or = 55 years has a greater mortality for 
all forms of treatment of their abdominal injury 
and failed non operative management more 
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Predictors of Outcome Malinoski  
et al14

Croc
e et 
al 23

Harbrecht 
et al 9

Sikhondze 
et al10 

Aldemir 
et al27

Musau 
et al8

Our 
study

Age 0.005 - 0.05 - - 0.05 0.01

Shock 0.01 - - 0.03 0.00 - 0.04

Associated injury 0.043 - - 0.006 0.006 - 0.7

ATI >15 - 0.01 - - 0.00 - 0.4

ISS >15 0.04 0.001 - - - - 0.003

Operative delay 0.01 0.008 0.08 0.009 - 0.002

Table 3. Comparison of predictors of abdominal trauma surgery outcome from various studies 



frequently than patients < 55 years (p value 
<0.05).9  

In our study infectious complication were more 
common in male population than female (35% 
vs 11%), p value >0.05. Mortality was twice 
more with age more than 30 years. 19 patients 
present in state of shock. The mortality and 
morbidity was significantly high in those 
patients (p value <0.05). Also patients with 
multiple organs injury and associated injuries 
have higher chance of complication (33%) than 
single organ injury and without associated 
injuries (29%). Age, ISS, Blood loss and the 
physiological parameters of Systolic blood 
pressure, pulse rate, Base deficit, Core 
temperature, referral delay, delay in surgery, 
intensive care unit admittance, GCS eye 
opening response and the GCS motor response 
were found to be independent predictors of 
mortality and morbidity in different  trauma 
series study.4, 8 , 10-13  

52% (27) percent of the patient had operative 
delay (time of incident to surgery) more than 
24 hours. The delay in surgery is all due to 
referral from distant medical centre, 
transportation difficulties, delay in emergency 
department, low socioeconomic status and 
others. The postoperative septic complication 
with operative delay <12 hours, 12-24 hours 
and >24 hours were 7%, 14% and 52% 
respectively (p value <0.05). Delay in 

therapeutic intervention of greater than 4 hour 
from hospital admission can led to statistically 
significant increase in the septic complication 
rate (p< 0.01) despite a lower injury severity 
scale. 3, 14 A comparable results are 
demonstrated by series of studies with increase 
in the incidence of mortality with increase in  
time to operative intervention (within 8 hours: 
2%; 8-16 hours: 9.1%; 16-24 hours: 16.7%; 
greater than 24 hours: 30.8%, p = 0.009) as did 
the incidence of complications.15 , 16  

These various clinical scoring systems in 
abdominal trauma is useful to assess the 
severity of injury, predict the complications 
and outcome that signifies the need for 
specialized trauma center for the optimum 
management of the trauma patients. Since its 
introduction in 1974, the Injury Severity Score 
(ISS) has been considered the "gold standard" 
for anatomic injury severity assessment.17   The 
mean ± standard deviation Abdominal Trauma 
Index was 14.78 ± 7.4. The mean ± standard 
deviation Injury Severity Scale was 8.9±5.7. 
57.3% of patients sustained minor injury (ISS 
15 or less), 41.3% sustain moderate injury (ISS 
16-24) and 2.6% sustain severe injury (ISS 
>25). The mean ISS in our study is lower than 
the studies done in western countries (mean ± 
SD is 38.1 ± 19.6) that may be due to high 
velocity and severe injuries to industrialized 
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Study Series Total Cases (n) Morbidity Mortality

Deodhar et al 6,1983 51 25.5% 19.6%

Masau et al 8, 2006 80 12.5% 12.5%

Stewart et al 3, 1994 110 16% 8.2%

Croce et al 23, 1992 962 7.5% 7%

Our Study 75 30.6% 9.3%

Table 4. Comparisons of Morbidity and Mortality in abdominal trauma series. 
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economy.18 92% of the patients had ISS 15 or 
below.  

Chest infection is the common complication 
and abdominal sepsis is common cause of 
mortality.8, 19, 20 The overall mortality ranges 
from 7% to 20% (table 3). The mortality is 
higher in penetrating trauma than blunt trauma 
and has p value <0.05. This higher percentage 
of morbidity and mortality seen in penetrating 
trauma may be attributable to higher number of 
organ injured and higher Injury severity scale3. 

The risk of intra-abdominal sepsis increases 
with increasing ATI.5, 21  ATI > 25 associated 
with a 50% complication rate and contrasted to 
a 5% incidence when the ATI was equal to or 
less than 25.22 In abdominal trauma patients, an 
ATI value greater than 15 and an ATI value 
greater than 25 were associated with abdominal 
septic complications (p less than 0.01 and p 
less than 0.001, respectively). Complications 
rate and mortality rate is also attributable to 
multiple factors such as delay in presentation, 
delay in surgery, lack of trauma scoring system 
guided management, absence of dedicated 
trauma care centre or  trauma surgeons.23  

Increase in Injury severity scale (ISS) 15 or 
more is associated with increase in infectious 
complications. Croce et al observed ISS greater 
than or equal to 16 is associated with 
abdominal septic complications (p < 0.001). 
Thus series of studies proved that injury 
severity scale serve as useful tools to predict 
the occurrence of postoperative infectious 
complications in patients with abdominal 
trauma.  ISS more than 15 was also associated 
with increase in mortality rate in different 
series of study.21, 23, 24 Trauma scores in 
e m e rg e n c y m e d i c i n e q u a n t i t a t i v e l y 
characterize the severity of trauma victims' 
injuries and physiologic derangements. They 

are used to detect and assess patients and have 
applications in guiding patient care and early 
therapeutic decisions. In the pre-clinical 
setting, an effective trauma index meets the 
following criteria: It is highly reliable with 
regard to identifying high- and low-risk 
patients. It has high face-validity. It has high 
inter- and intra-rater reliability. It is easy to use 
and allows rapid, accurate measurements. The 
most widely accepted injury severity index is 
probably the Injury Severity Score (ISS).17, 25, 

26 

CONCLUSION 
Age of patients, shock at presentation, 
operative delay, ATI and ISS are significant 
predictors of surgical outcome. Morbidity are 
higher in our series however mortality is 
comparable. These predictors are guide to cost-
effective quality management of the patients. 
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