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Diagnostic and Therapeutic Laparoscopy for Trauma:
A Technique of Safe and Systematic Exploration

Piotr J. Gorecki, MD, Daniel Cottam, MD, L. D. George Angus, MD, and Gerald W. Shaftan

Summary: Laparoscopy has a limited role in the evaluation of a stable trauma patient.
The main concern addressed in the literature is a significant potential for missed
visceral injury and a minimal role for therapeutic application, We present a simple
technique for systematic abdominal exploration for a suspected intraabdominal injury
in a series of three consecutive trauma patients (two penetrating injuries, one blunt) at
a level-one trauma center. Three 5-mm ports and a 30-degree laparoscope were used
for exploration. Additional ports for retraction were used as needed for therapeutic
procedures. All patients underwent complete exploration of the abdominal cavity.
Therapeutic procedures consisted of suturing an intraperitoneal bladder rupture, drain-
ing a lacerated tail of the pancreas, and cauterizing an actively bleeding penetrating
wound to the left lobe and caudate lobe of the liver, All patients experienced prompt
and uncomplicated recovery, There were no missed injuries. The presented technique
enables a systematic laparoscopic exploration of the abdomen, which follows the same
principles as open exploration. The role of laparoscopy in the treatment of a stable
trauma patient is likely to increase as more surgeons acquire advanced laparoscopic
skills, and as systematic exploration techniques are used. Key Words: Laparoscopy—-
Advanced Laparoscopy—Exploratory Laparoscopy—Trauma.

The application of diagnostic laparoscopy in the treat-
ment of the trauma patient is a known concept. In 1976,
Gazzaniga et al. (1) described 37 diagnostic laparoscopic
procedures for blunt and penetrating injuries to the ab-
domen. In his report, 14 patients avoided laparotomy, 17
patients underwent a therapeutic laparotomy following
laparoscopy, and 6 patients had a negative laparotomy
following laparoscopy. There was one missed injury in
the laparoscopic group.

The development of modern laparoscopy over the last
10 years revitalized interest in minimally invasive tech-
niques as a diagnostic (ool in trauma cases. After the
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initial enthusiasm with diagnostic laparoscopy, several
studies cautioned trauma surgeons about its potential for
missed injuries (2,3). Therapeutic application of laparos-
copy in the management of intraabdominal injuries has
not been advocated in the trauma literature (3), but sev-
eral authors reported laparoscopic repair of simple intra-
abdominal injuries (4-6). On the other hand, therapeu-
tic laparoscopy has been increasingly used for the
management of the intraabdominal infection, which also
may require systematic abdominal exploration (7).

MATERIALS AND METHODS

Between March and May of 2000, three consecutive
stable trauma patients were explored and treated laparo-
scopically at a level-one trauma center, one with blunt
trauma and two with penetrating trauma. The indication
for laparoscopy in all patients was the presence of peri-
toneal signs.

Case 1
A 25-year-old restrained driver was brought to the
emergency department after experiencing a head-on
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collision. He was alert and awake with stable vital signs.
Computed tomography (CT) of the abdomen revealed
free intraperitoneal fluid and no evidence of visceral in-
jury. A cystogram was performed, which did not dem-
onstrate bladder injury. Increasing signs of peritoneal
irritation prompted exploratory laparoscopy, which re-
vealed a 4-cm rupture at the dome of the urinary bladder.
The laceration was sutured in two layers by using an
intracorporeal technique. Complete exploratory laparos-
copy did not reveal any other visceral injury. His recov-
ery was prompt and uneventful, and he was discharged
home on the second postoperative day. The Foley cath-
eter was removed 8§ days after the operation.

Case 2

A 23-year-old man was brought to the emergency de-
partment with an actively bleeding stab wound to the
epigastric area and associated abdominal tenderness. His
vital signs were stable. An exploratory laparoscopy re-
vealed a through-and-through actively bleeding lacera-
tion to the left lobe and caudate lobe of the liver. About
300 mL of hemoperitoneumn was evacuated, and hemo-
stasis was obtained by using electrocautery. Complete
laparoscopic exploration was conducted and did not re-
veal injury to the portal structures. No other visceral
injury was found. The patient left the hospital 3 hours
after the operation. His subsequent recovery was un-
eventful,

Case 3

A 34-year-old obese female, a victim of domestic vio-
lence, was admitted with a stab wound to the lower back
and signs of neck strangulation, Her vital signs were
stable. A 2-cm stab wound was found at the left para-
median side of the lower back at L1. A CT scan of the
abdomen revealed a small amount of free fluid and hazi-
ness of the tissue planes in the region of the tail of the
pancreas and the splenic hilum. Increasing abdominal
pain and tenderness prompted exploration. Five ports
were used (Fig. 1). During laparoscopic exploration, 100
mlL. serosanguineous fluid was aspirated. Using a 5-mm
ultrasonic dissector, the surgeon dissected the gastrocolic
and gastrosplenic ligaments and exposed the pancreas.
The posterior wall of the stomach and the gastroesopha-
geal junction were examined, and there was no evidence
of perforation. The inspection of the pancreas revealed a
laceration in the tail of the pancreas surrounded by fi-
brinous exudate.

Violation of the main pancreatic duct was not sus-
pected based on the location and degree of the injury.
The body and tail of the pancreas were mobilized from
their retroperitoneal attachments to enable examination
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S-mm trochars !
FIG. 1. Position of trocars during exploratory laparoscopy. A, B: op-
erative ports. C: camera. D, E: optional trocars facilitating exploration
and therapeutic interventions in the upper abdomen.

of the posterior aspect of the pancreas. A closed suction
drain was placed in the retropancreatic space and the
splenic hilum. Complete abdominal exploration did not
reveal any other visceral injury. The postoperative course
was uneventful, and the patient was discharged home 8
days after the operation.

Technique

Patients are placed on the operating table in a supine
position, and general endotracheal anesthesia is given, If
no abdominal distention or previous operation is evident,
a Veress needle is inserted in the umbilicus, and pneu-
moperitoneum is obtained. A 5-mm 30-degree angled
laparoscope is introduced via a 5-mm umbilical port. An
initial brief visualization of the peritoneal cavity is done
to rule out massive hemoperitoneum or obvious com-
plex injuries. Two other S-mm ports are placed in the
right upper and left lower paramedian sites as shown in
Figure 1.

The surgeon’s initial position is on the patient’s left
side with the patient in the Trendelenburg tilt, which
allows inspection of the pelvic structures, rectosigmoid,
urinary bladder, both groins, and the iliac regions. Sub-
sequently, the ileocecal junction is identified, and the
right colon is inspected. Complete inspection of the small
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FIG. 2. Bowel is run in a hand-to-hand tashion. “Flipping” the seg-
ments of the intestine back and forth as it is run toward the ligament of
Treitz allows the inspection of both sides of the bowel with its mes-
entery.

bowel is performed by using a hand-to-hand technique to
“run the bowel” with a pair of atraumatic bowel graspers
from the ileocecal valve to the middle of its length. “Flip-
ping” the bowel back and forth as it is run proximally
permits visualization of both mesenteric surfaces of each
inspected segment (Fig. 2). The surgeon then changes his
position to the patient’s right to facilitate inspection of
the small bowel from its middle length to the ligament of
Treitz. The descending colon is also inspected from this
position. Tilting the table laterally improves visualization
of the flanks and mobilization of the colon as needed for
complete exploration, Rotating the table into reversed
Trendelenburg position allows casy access to the upper
abdomen, the diaphragm, the spleen, the stomach, both
lobes of the liver, and the transverse colon with its flex-
ures. Inspection of the area of the gastroesophageal junc-
tion, posterior wall of the stomach, and the lesser sac
including the pancreas requires placement of two addi-
tional ports for retraction and grasping by the assistant
surgeon (Fig. 1). If no complex injuries are found and
hemodynamic stability is assured, a focused therapeutic
laparoscopy procedure, such as suturing or stapling of
visceral perforation or cauterization or ligation of bleed-
ing vessels, can follow, or strategic incision can be made
depending on the nature of injury and surgeon’s experi-
ence in the advanced laparoscopic techniques.

DISCUSSION

Diagnostic laparoscopy in the evaluation of abdominal
trauma has been reported to be a sensitive tool for iden-
tification of intraabdominal injury and the need for ex-
ploratory laparotomy (3,8,9,10). In a review of 1,900
trauma patients who underwent laparoscopic evaluation
for trauma, it was found that 63% of patients avoided
laparotomy (3). Several authors reported a decreased
complication rate, shorter length of hospital stay, and
decreased costs when negative laparoscopy was com-
pared with a negative or nontherapeutic laparotomy
(11,12). Sosa et al. found that the 12.4% negative lapa-
rotomy rate for abdominal gunshot wounds was associ-
ated with a 22% morbidity rate and a mean hospital stay
of 5.1 days. With the use of diagnostic laparoscopy in the
similar group of patients, the authors were able to reduce
the morbidity rate to 3% and the mean hospital stay to
1.4 days (12). Marks et al. reported a cost analysis of 14
patients who underwent a negative/nontherapeutic lapa-
roscopy for penetrating abdominal trauma and 19 com-
parable patients who underwent a negative/nonthera-
peutic laparotomy. The overall cost of laparoscopy was
significantly less and resulted in a savings of $1,059
(U.S.) per patient as compared with laparotomy (11),
Laparoscopy has also been found to be a sensitive tool
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FIG. 3. Algorithm for potential applications of laparoscopy in trauma
cases.
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for detecting injuries to the diaphragm and peritoneal and
diaphragmatic violation in penetrating abdominal and
thoracoabdominal trauma cases (13,14). Therapeutic lap-
aroscopy for trauma, however, remains a controversial
subject (3). Based on the literature and our experience,
an algorithm for potential applications for laparoscopy in
trauma has been proposed (Fig. 3). We think that the
described systematic approach for laparoscopic explora-
tion follows all principles of open exploratory laparoto-
my for trauma. In the presented series, there were no
missed injuries, and all treated patients made an unevent-
ful recovery.

Therapeutic laparoscopic intervention in the form of
suturing, stapling, resection, or diversion of visceral in-
jury is feasible. Hemostasis of the bleeding solid organ or
control of mesenteric bleeding can be attempted (15).
The use of monopolar or bipolar cauterization, suture
ligation, and application of Endoloop or vascular stapler
can be considered based on the individual scenario and
the surgeon’s experience. Although access to retroperi-
toneal structures can be limited, the increasing success of
elective laparoscopic surgery of the retroperitoneal or-
gans such as the pancreas, adrenals, or kidneys makes
therapeutic application of laparoscopy in this region a
growing potential. At no point, however, can the prin-
ciples of damage-control surgery (16) be put at risk by
the use of minimally invasive techniques. No attempt to
repair complex injuries laparoscopically should be made,
since the potential benefit of the minimally invasive ap-
proach would not compensate for its shortcomings. The
surgeon should have experience in treating trauma pa-
tients and should know his or her technical limitations
for advanced laparoscopic interventions. Laparotomy or
a smaller “‘strategic incision” should be performed if, at
any point, the laparoscopic technique would compromise
the expedient trauma management,

CONCLUSIONS
Laparoscopic exploration for trauma in the hemody-

namically stable patient can be safely performed. All
principles of abdominal exploration for trauma can be
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adhered to. Moreover, laparoscopy has potential for
therapeutic intervention in selected patients. This is a
small study focusing on a technique of systematic ab-
dominal exploration for trauma using a laparoscopic
technique; no other study is available. A multicenter pro-
spective study is needed to determine the role for ad-
vanced laparoscopy in treating the stable trauma patient
with suspected intraabdominal injury.
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