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Th e use of laparoscopy as an aid in the diagnosis of abdomi-
nal trauma was fi rst described in1977 (Simon, Gazzaniga, 
Carnevale). In 1988 Cuschieri compared diagnostic perito-
neal lavage with a laparoscopy (using a 4mm scope) in blunt 
abdominal trauma patients demonstrating that laparoscopy 
carried a higher positive predictive value when compared to 
diagnostic peritoneal lavage (Cuschieri)1. Since then, the use 
of laparoscopy in abdominal trauma has increased exponen-
tially. In trauma patients laparoscopy may avoid unnecessary 
(nontherapeutic) laparotomy, may improve operative visu-
alisation of diaphragm, and may allow laparoscopic repair of 
these injuries. Laparoscopy and other minimally invasive sur-
gical techniques can be used in trauma patient  when  intra 
abdominal injury is suspected in a hemodynamically stable 
patient. Hemodynamic stability suffi  cient to consider lapa-
roscopy in the trauma patient was defi ned by Choi and Lim 
as a systolic blood pressure >100 mmHg and diastolic >60 
mmHg, a heart rate <110 beats per minute, and crystalloid 
resuscitation requirements of <2 L.2 Many studies in recent 
years  from major trauma facilities supported the diagnostic 
utility of laparoscopy in selected  stable patients with both 
penetrating and blunt trauma.1,3

Laparoscopy has been shown to be very eff ective in determin-
ing whether violation of the peritoneal cavity by tangential 
wounds has occurred. In many cases, laparoscopic examina-
tion can reliably rule out a signifi cant intra abdominal injury 
in patients with equivocal abdominal examination follow-
ing blunt or penetrating trauma. Diagnostic laparoscopy for 
trauma has been shown to be eff ective in preventing negative 
laparotomy in 21% to 59% of patients,4,5,6,7 which can be as-
sociated with signifi cant morbidity.8,9,10 Laparoscopy actu-
ally has advantages over other diagnostic tests in diagnosing 
diaphragmatic injury from lower chest and abdominal pen-
etrating wounds or blunt abdominal trauma.11,12 Delayed or 
missed diagnosis of diaphragmatic injuries are known to be 
associated with signifi cant morbidity.13

Reports of laparoscopic surgery for therapeutic interventions 
in trauma patients started  appearing in the literature aft er 
1990s.5,14 Unlike many other therapeutic applications of lapa-
roscopy in general surgery, its use to repair traumatic injuries 

has been limited. However, with increasing surgeon experi-
ence and improved equipments, the therapeutic applications 
of minimally invasive surgery in trauma are increasing. Choi 
and Lim recently reported on 65 patients with intraabdomi-
nal injuries who underwent defi nitive procedures performed 
with minimally invasive surgery using laparoscopy, laparo-
scopically assisted (minilaparotomy), and hand-assisted lap-
aroscopy without a single missed injury or major complica-
tion.2

Positioning and preparation of the patient for trauma laparos-
copy is essentially the same as for any trauma laparotomy. Th e 
theatre is warm and instruments for a conversion tolaparoto-
my or access to the thorax should readily available. Th e patient 
is placed supine and well strapped. Bed tilting is crucial to al-
low gravity to retract abdominal organs and to increase work-
ing space. Pneumoperitoneum is achieved with low CO2 fl ow 
and maintained at low pressures (8-12 mmHg). Low fl ow rate 
allows timely detection of tension pneumothorax (increased 
ventilatory pressures,  hypotension). Should this  occur the 
pneumoperitoneum is immediately released and a size 32Fr  
chest drain is inserted on the most likely side. Th e procedure 
is then carried out open 

Th e Hasson or open technique at the umbilicus is recom-
mended to introduce the initial trocar for insuffl  ation of the 
abdominal cavity. Bilateral peri rectus 5-mm trocars are placed 
and 10- or 12-mm trocars, may be added  as needed. Blood 
or succus is aspirated and the abdominal cavity is irrigated. 
Complete examination of the gastrointestinal track including 
the stomach and small and large bowel is accomplished by the 
use of atraumatic grasping forceps introduced through the 
lateral trocar sites. Th e anterior wall of the stomach is easily 
examined for perforations. Visualization of the posterior wall 
of the stomach requires dividing the gastrocolic ligament and 
entering the lesser sac. Exposure of the duodenum is more 
diffi  cult and requires mobilization of the hepatic fl exor of the 
right colon. Th e anterior portion of the duodenum and portal 
area can be visualized for an injury or periduodenal hemato-
ma. In the case of a periduodenal hematoma, mobilization of 
the second and third portion of the duodenum can be accom-
plished by a Kocher maneuver to assess the posterior wall and 
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head of the pancreas. Exposure of the retroperitoneal portion 
of the duodenum may be diffi  cult, and only surgeons skilled 
in working with a laparoscope in this area should att empt it. 
Conversion to an open exploration should be performed if 
any uncertainty exists about the existence of a duodenal in-
jury. To examine the small bowel, grasping forceps are used 
to grasp and elevate 4 inches to 8 inches of small bowel. Th e 
next portion is then grasped with a second trocar forceps and 
“handed off ” to the fi rst forceps to elevate and evaluate that 
segment of bowel. Th is process is repeated until the entire 
small bowel and its mesentery have been examined. It is very 
important that complete examination of the bowel is accom-
plished to avoid a missed injury.

Th e intraperitoneal portion of the large bowel is manipulated 
and examined in a similar fashion to that of the small bowel. 
Suspicious areas of retroperitoneal bloodstaining observed 
with the laparoscope or seen on CT scan can be mobilized by 
retracting the colon medially and dividing the retroperitoneal 
refl ection to visualize the colon.

Portions of intraperitoneal solid organs can be directly visual-
ized with the laparoscope. Th e posterior portions of the liver 
and spleen are however not easily seen. A CT scan provides 
more complete information about the presence and nature 
of intraabdominal solid organ injuries. Likewise, exposure of 
retroperitoneum is limited by laparoscopic techniques and ac-
curate diagnostic evaluation is usually dependant on comput-
erized tomography.

Additional ports may be inserted or mini-incisions made to 
facilitate the examination. Asbun et al reported that hand-as-
sisted laparoscopic exploration is more accurate than laparo-
scopic exploration alone in detecting injuries (63% vs 38%).15 
Choi and Lim placed the patient in a steep Trendelenburg 
position to achieve bett er exposure and access to the pelvis 
and lower one third of the small bowel, supine position for the 
mid abdomen and middle one third of the small bowel, and 
reverse Trendelenburg position for the upper abdomen and 
upper one third of the small bowel.2 Th ey had no missed small 
bowel injuries in their series. Th e minimally invasive proce-
dure should be converted to an open laparotomy if a satisfac-
tory examination cannot be accomplished. Additional time is 
required to perform therapeutic procedures on injured organs 
by minimally invasive surgical techniques. It is essential that 
the patient is physiologically stable and does not have multi-
ple associated injuries. Important technical considerations for 
repair or organ removal include quality up-to-date equipment 
and instrumentation as well as a surgeon skilled in minimally 

invasive surgery. Hand-assisted techniques may provide bet-
ter opportunities for exposure and easier specimen removal 
through greater organ manipulation.2 Th e operating surgeon 
should be familiar with hand-assisted laparoscopic surgical 
principles to properly utilize this technique. Conversion to a 
mini-laparotomy can enhance safe completion of certain pro-
cedures that may require extracorporeal suturing. Preopera-
tive embolization of injured solid organs may provide added 
hemostasis for a safer laparoscopic operation. Injuries to ret-
roperitoneal organs can be safely managed laparoscopically in 
select cases. Successful operations on both the pancreas and 
kidney have been reported following traumatic injury.2,16 Th e 
combined application of CT imaging with laparoscopic pro-
cedures provides new options for managing select retroperi-
toneal injuries.

Th e most established role for laparoscopy in trauma is for the 
diagnosis of abdominal injuries. It may be the best diagnos-
tic test available to assess peritoneal penetration from ques-
tionable knife or gunshot wounds. Laparoscopy is the most 
reliable diagnostic technique to identify, and in many cases 
repair, diaphragmatic injuries. Specifi c injuries to solid or-
gans and viscera can be accurately identifi ed to determine the 
need of actual repair. Laparoscopic screening and diagnosis 
allows for more accurate use of open laparotomy when sig-
nifi cant injuries are identifi ed, thus avoiding the morbidity 
associated with non therapeutic laparotomy. Th erapeutic ap-
plications are limited to repair of minor injuries to the visceral 
structures and solid organs but  increasing as technical skills 
are improving and more sophisticated instrument are coming 
up. It is important to emphasize the unpredictable and poten-
tially unstable nature of traumatic injuries. Th e surgeon must 
always be prepared to rapidly open the abdomen to gain con-
trol of hemorrhage. Th e patient should always be in a supine 
position, and all instruments needed for an open laparotomy 
should be in the room and open, available for immediate use.

Prof Saleem Khan
Editor
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