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ABSTRACT 
Background and Objective: Trauma remains the major cause of mortality and disability among young people across the world 
with penetrating trauma being a very common cause. Traditionally, penetrating abdominal trauma was managed with 
exploration. But now with the advent of minimally access surgery and advancements in laparoscopic expertise, more patients 
can be managed with minimally invasive methods. This approach can save many unnecessary laparotomies and large midline 
incisions. The role of laparoscopy in blunt abdominal trauma is well established. The aim of this study was to evaluate the role of 
diagnostic laparoscopy in penetrating abdominal injuries. 
Methods: All the penetrating abdominal trauma patients presenting to the emergency department of Rawal Medical and Dental 
hospital from January 2019 till December 2020 for a period of 2years (a total of 102 patients) and who were hemodynamically 
stable, between the ages of 20 to 50 years of either gender were included in the study. All these patients had equivocal 
abdominal findings with no signs to suggest serious intraabdominal injury. These patients were prepared as standard for general 
anesthesia and diagnostic laparoscopy was performed. A predesigned performa was used for entering the patients’ details and 
operative findings. All patients gave written informed consent in urdu. Main outcome measures were the conversion rate, missed 
injuries leading to reexploration. 
Results: 85%of the patients were males with only 15% females. Mean age of the population was 38.7 years .Conversion to 
open was required in only 6.12 % of the cases .Laparoscopy alone was sufficient for all other patients. In about 36% of the 
patients no intraabdominal injury was found. In rest 58% patients the surgeons were able to repair the injuries 
laparoscopically.18 patients had minor liver injury,10 patients had minor hemoperitoneum<100 ml without any significant injury  
and 2 patients had single small bowel perforation which was repaired laparoscopically and cavity was irrigated. No patient had 
post operative complications of peritonitis due to missed injury or bleeding leading to re exploration. 
Conclusion: Laparoscopy is a very effective procedure to deal with penetrating abdominal trauma patients who are stable and 
with equivocal abdominal findings without increasing risk of missed injury with minimal rates of conversion to open laparotomy if 
patients are selected vigilantly. 
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INTRODUCTION 
Penetrating abdominal trauma is a very common entity. The 
commonest cause nowadays is gunshot wounds and less common 
causes are stab wounds, road traffic accidents leading to broken 
glass injuries etc. The most common organs involved in 
decreasing frequency are small bowel ,large bowel, liver, spleen, 
vascular and retroperitoneum(1). Conventionally, all penetrating 
trauma patients with suspicion of peritoneal penetration underwent 
exploration. This led to many unnecessary laparotomies. Recently, 
there is a shift towards laparoscopic evaluation of stable patients of 
penetrating abdominal trauma (2).Laparoscopy has been 
increasingly used in all forms of surgery nowadays. Its advantages 
in elective surgeries are well known and in many diseases like gall 
bladder diseases and recurrent bilateral inguinal hernias, it has 
long been accepted as a `gold standard’ therapeutic procedure. 
The role of diagnostic and therapeutic laparoscopy in blunt 
abdominal trauma is now well established(3).Many surgeons are not 
comfortable managing penetrating trauma of abdomen 
laparoscopically. The main reason behind this being fear of missed 
intraabdominal injuries(4).But now with emerging increased use of 
minimal access surgeries in all disciplines of surgery, trauma 
surgeons have also improved their technical skills in 
laparoscopy.Recent studies have shown very minimal rates of 
missed injuries which were very high in previous studies carried 
out in different centres(5).This is largely due to growing surgical 
expertise and improvement in laparoscopic instruments. We 
conducted a prospective study in a busy urban trauma center to 
see whether laparoscopic surgery is safe in these patients. 
 

MATERIAL AND METHODS 
Between a period of 2years, the penetrating trauma patients 
having the following inclusion criteria were subjected to 
laparoscopic evaluation: 
1 ages between 20-50 years 

2 equivocal abdominal findings 
3 hemodynamically stable 
4 no evidence of serious intraabdominal injury(anemia, 

generalized tenderness) 
5 evidence of peritoneal penetration as suggested by local 

wound examination/exploration 
 A total of 102 patients met our inclusion criteria and 
diagnostic laparoscopy was performed. 
 Patients with peritonitis and vital instability were taken 
straight to O.R for emergent exploration. Patients having any 
contraindication to laparoscopy were also excluded. Patients with 
penetrating trauma who had no abdominal signs and symptoms 
were admitted for C.T Scan. All the operating surgeons were of 
similar surgical expertise to minimize technical bias. 
Surgical technique: Patients were given general anesthesia. 
Ports inserted were as follows: 
 1:10 mm in the umbilical region for telescope 
 2: 10 mm working port in right iliac fossa 
 3: 5mm port in epigastrium 
 4: 1-2 optional ports if required  
 Whole of the peritoneal cavity and retroperitoneum were 
examined. Findings noted and those cases where no injury was 
found were closed after thorough evaluation. In cases where liver 
or mental injury was the cause of hemoperitoneum, cavity was 
washed and re-examined for active bleeding and intracorporeal 
suturing was done to secure hemostasis where required. Small 
bowel injuries were also repaired .Those cases where repair was 
not possible laparoscopically, procedure was converted to open 
laparotomy. 
 

RESULTS 
Majority (85%) of our study population were males. Mean age was 
38.7 years. The intraoperative findings on laparoscopic evaluation 
are summarized in the Table 1: 
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Table No 1: Intraoperative Findings on Laparoscopic Evaluation 

S no Nature of injury Percentage  

01 No intraperitoneal injury 40% 

02 Diaphragmatic/multiple bowel injuries 8% 

03 Isolated small bowel injury 19% 

04 Liver injury 23% 

 
 The small fraction of the patients i.e 8% (8 patients)had 
injuries which were not amenable to laparoscopic repair and were 
converted to midline laparotomy(p-value 0.56). All other patients 
had laparoscopic dealing of their injury(p value 0.03). 
 The reasons of conversion are summarized in table 2: 
 
Table No 2: Causes of Conversion 

S no Nature of injury Number of patients Percentage  

01 Diaphragmatic injury 5 out of 8 62.5% 

02 Multiple bowel injury 1 out of 8 12.5% 

03 Retroperitoneal 
hematoma 

2 out of 8 25% 

 
 Its evident that the commonest cause of conversion to open 
laparotomy was diaphragmatic injury followed by retroperitoneal 
hematoma and multiple small bowel injury 
respectively.Nonetheless the rate of conversion i.e 8% was small 
with p value of >0.05 that is statistically insignificant. 
 

DISCUSSION 
Trauma is one of the leading cause of morbidity and mortality 
worldwide.It has been ranked as the number 1 casue of death in 
patients aged 20-45 years by National trauma centre America.It is 
also 3rd leading cause of death among all age groups(6,7). Abdomen 
is the third commonest territory affected by trauma either blunt or 
penetrating(8,9). Due to diversity of intraabdominal organs,trauma 
can present with a wide array of symptoms.Therefore,meticulous 
initial assessment and management is critical for better overall 
outcome.Controversy exists whether open or a laparoscopic 
approach is better fot those requiring some sort of intervention(10). 
 Previously patients with penetrating abdominal trauma were 
managed by laparotomy and it was accepted as a Gold 
standard(11).With the advent of laparoscopy,the management of 
penetrating abdominal trauma patients who are hemodynamically 
stable has changed markedly.From big midline incisions to small 
port incisions and from days of admission to less than 24 hours 
admission if no injury is found.This shift towards the increased use 
of laparoscope in penetrating abdominal trauma is not 
sudden.Rather it’s a gradual change over the decades of evolution 
of laparoscopic surgery(12,13,14).Many studies have been carried out 
to ascertain the safety of this approach in stable penetrating 
trauma patients.And more and more trauma centers in the world 
are now making protocols and guidelines for stable trauma patients 
management by laparoscopy(15,16). 
 Multiple controversies surround the 
indications,contraindications and correct method of diagnostic 
laparoscopy in penetrating abdominal trauma.In one study the 
main limitation to the use of laparoscopy and conversion to open 
laparotomy was retroperitoneal injuries(17,18).In our study the main 
reason of conversion was diaphragmatic injury which compelled 
surgeon to repair it by openapproach.Retroperitoneal injuries were 
less common in our study,but when encountered open approach 
was preferred. Other reason for conversion in our study was 
multiple small bowel injuries  which were compatible with other 
similar studies carried out to assess the limitations of conversion to 
open approach(18).    
 One study carried out in 2017 on 192 patients of stable 
penetrating abdominal trauma without any overt indication of 
laparotomy showed almost similar results as our present study.The 
study population was divided into two groups of equal patients.One 
group underwent laparotomy and the other group underwent 
diagnostic+-therapeutic laparoscopy.The results were convincing, 
in the group of patients who underwent laparoscopy,the conversion 
rate was 11% that is slightly higher than our study.The commonest 

reason of conversion was multiple bowel injuries in contrast to our 
study.In patients undergoing laparotomy,the negative laparotomy 
rate was strikingly high i.e 38%.This shows that overall,77% of the 
total study population could have been managed by laparoscopy 
alone(19). 
 In another prospective study carried out by A Fabian et al,89 
patients with penetrating abdominal trauma,therapeutic 
laparoscopy was used as a tool to find the indication of laparotomy 
and results were interesting. Overall,49% of the patients had no 
abdominal penetration.Negative laparotomy rate was reduced to 1 
% with this technique(20). A recent metaanalysis in this regard is 
worth mentioning here which was published in International 
Journal of Surgery in 2016(21). This analysis included 9 studies of 
which one was a randomized control trial and others 8 were 
observational studies.  studies compared the stable penetrating 
trauma patients who either underwent laparotomy or 
diagnostic/therapeutic laparoscopy. The metaanalysis revealed the 
following key points as its conclusion: 
 ~there are many advantages of laparoscopy but the most 
significant one is avoidance of unnecessary non therapeutic 
laparotomies. 
 ~diagnostic laparoscopy of stable penetrating abdominal 
trauma patients is effective and safe alternative to open 
laparotomy . 
 ~missed injury is lower than commonly misperceived 
because of direct visualization of intraperitoneal organs. 
 ~most of the existing evidence on the use of diagnostic 
laparoscopy in penetrating abdominal trauma  
 ~more and more prospective studies and randomized control 
trials are needed to provide and support high level evidence in this 
regard. 
 In literature most of the studies carried out are descriptive 
and retrospective.This metaanalysis strongly recommended 
prospective randomized control trials for this purpose. A 
retrospective analysis based on a ten year data of trauma patients 
pusblished by John et al,addressed the laparoscopic intervention 
in stable trauma patients(22).They concluded that with careful use of 
laparoscopy,about 70% of stable trauma patients can be prevented 
from traditional laparotomy. An additional advantage of 
laparoscopy was that incidental intraabdominal pathologies were 
also addressed in some patients.  
 The comparative mortality,morbidity and post operative 
complications were less than open laparotomy patients for obvious 
reasons. Another retrospective study conducted by LIN HF et al, 
conducted in 2010 concluded that laparoscopy patients had 
shorter operative duration,shorter hospital stay and lesser 
incidence of DVT and wound infcetion(23). No procedure is without 
demerits. Apart from all these advantages,there are some 
complications specific to laparoscopy like gas embolism and 
tension pneumothorax. The later is more common in patients with 
diaphragmatic injury as pneumoperitonem enhances the severity 
of pneumothorax in already vulnerablehemithorax. 
 

CONCLUSION 
Laparoscopy is a very effective procedure to deal with penetrating 
abdominal trauma patients who are stable and with equivocal 
abdominal findings without increasing risk of missed injury with 
minimal rates of conversion to open laparotomy if patients are 
selected vigilantly. 
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