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AMAÇ
Abdominal b›çak yaralanmalar›nda (ABY) laparoskopik eks-
plorasyon ve lavaj›n (LELA) birarada uygulan›m rolü de¤er-
lendirildi. LELA’n›n negatif ç›kmas› durumunda periton pe-
netrasyonun (PP) tan›sal laparotomi (TL) için bir endikasyon
olmad›¤› varsay›ld›. 

GEREÇ VE YÖNTEM
Ocak 2002 ile Aral›k 2003 tarihleri aras›nda birinci düzey
travma merkezimizde ileriye dönük bir çal›flma yürütüldü. Ya-
p›lan yara incelemesinde ön fasya penetrasyonu olan ve sisto-
lik kan bas›nc› ≥90 mmHg bulunan hastalar çal›flmaya dahil
edildi. S›rt ve bö¤ür yaralanmas› bulunan, evisserasyon olan
ve alt› saatten sonra baflvuran hastalar çal›flma d›fl›nda b›rak›l-
d›. Lavajda safra, aflikar kanama, g›da lifi veya d›flk› bulun-
maks›z›n eritrosit de¤erinin >5000 ve lökosit de¤erinin >150
olmas› durumunda, LELA pozitif olarak kabul edildi. 

BULGULAR
Çal›flmaya 89 anterior ABY olgusu dahil edildi. PP’yi ekarte
etmek üzere, 28 hastaya laparoskopi uyguland›. Laparoskopi,
hastalar›n 17’sinde PP ve 8’inde acil TL uygulanmas›n› gerek-
tiren yaralanma bulundu¤unu ortaya koydu; geriye kalan 9
hastada LELA gerçeklefltirildi; 4 hastada yaralanma bulundu-
¤unu ortaya koyan pozitif LELA (sigmoid, sa¤ kolon, 2 tane
ince ba¤›rsak) sonucuna sahip oldu. Befl hastada, negatif bir
LELA saptand› ve gereksiz bir TL önlendi.

SONUÇ
Anterior ABY’de uygulanan LELA, esas olarak içi bofl organ
yaralanmalar›n› ekarte etmeye yönelik umut vericidir. Bu tek-
nik, gözden kaç›r›lan abdominal yaralanmalar›n say›s›n› art›r-
maks›z›n, tedavi amaçl› olmayan laparotomilerin say›s›n›,
hastanede kalma süresini ve hastane giderlerini azaltabilir.

Anahtar Sözcükler: Tan›sal periton lavaj›; la p a r o s k o p i; b›çak yaralar›.

BACKGROUND
To determine the role of a combined laparoscopic exploration
and lavage (LELA) in abdominal stab wounds (ASW). We
hypothesized that peritoneal penetration (PP) is not an indica-
tion for exploratory laparotomy (EL) if LELA is negative.

METHODS 
A prospective study (Jan 2002-Dec 2003) was carried at our
Level I Trauma Center. Patients with anterior fascia penetra-
tion in wound exploration and with systolic blood pressure
greater than 90 mmHg were included. Patients with back and
flank injuries, evisceration and presentation after six hours
were excluded. LELA was considered positive if red blood
cell count was >5000 and white blood cell count was >150 in
a lavage without the presence of bile, gross blood, food fibers
or stool. 

RESULTS
Eighty-nine patients with anterior ASW (AASW) were includ-
ed. Twenty-eight patients underwent laparoscopy to rule out
PP. Seventeen patients had PP and 8 demonstrated injuries that
required immediate exploratory laparotomy. The remaining 9
underwent LELA. Four patients had positive LELA that dem-
onstrated injuries (sigmoid, right colon, and small bowel [n:
2]). Five patients had a negative LELA and avoided an unnec-
essary EL.

CONCLUSION
LELA in AASW shows a promising role to rule out mainly
hollow viscus injuries. This technique could decrease the
number of non-therapeutic laparotomies, length of stay and
hospital costs without increasing the incidence of missed
abdominal injuries.

Key Words: Diagnostic peritoneal lavage; laparoscopy; stab wounds.

Turkish Journal of Trauma & Emergency Surgery Ulus Travma Acil Cerrahi Derg 2009;15(2):109-112

Original Article Klinik Çal›flma



Ulus Travma Acil Cerrahi Derg

Mart - March 2009110

One of the most important goals when managing
penetrating abdominal trauma is the avoidance of
non-therapeutic exploratory laparotomies without
allowing missed significant injuries. Management of
patients with stab wounds to the anterior abdominal
wall has varied, ranging from exploratory laparoto-
my to clinical observation. The use of laparoscopy to
evaluate this type of injury has been advocated to
rule out peritoneal penetration. However, this
approach has not eliminated or significantly
decreased the number of non-therapeutic laparo-
tomies. Moreover, diagnostic peritoneal lavage
(DPL), as a minimally invasive procedure, has been
utilized by many trauma centers in an attempt to
detect intraabdominal injury.

The use of a laparoscopic exploration and lavage
(LELA) is presented as a unique technique that
could identify hollow viscus injury and decrease the
number of non-therapeutic laparotomies in patients
with anterior abdominal wall stab wounds (AASW). 

MATERIALS AND METHODS
Over the two-year period from January 1, 2002

through December 31, 2003, 89 patients with AASW
were evaluated at St. Barnabas Hospital, an urban,
Level I trauma center in the Bronx, New York.
Patients with anterior fascia penetration in wound
exploration and with a systolic blood pressure
greater than 90 mmHg were included. Patients with
back and flank injuries, evisceration and presenta-
tion after six hours of injury were excluded.
Anatomic landmarks that defined AASW wounds
were the costal margins superiorly, inguinal liga-
ments and pubis inferiorly and anterior axillary line
laterally. Patients with AASW underwent a local
wound exploration in the emergency department and
if anterior fascia penetration was present or was
unequivocal, a diagnostic laparoscopy was per-
formed to evaluate for peritoneal penetration.
Peritoneal penetration was an indication for LELA.
Once penetration had been confirmed, a lavage via
the laparoscope was performed and the fluid was
sent for laboratory analysis that consisted of red
blood cell (RBC) count, white blood cell (WBC)

count, bile and vegetable matter. While awaiting the
lavage results, a laparoscopic exploration was per-
formed, which consisted of evaluating the small
bowel from the ligament of Treitz to the ileocolic
region. In addition, evaluation of the colon was per-
formed by mobilizing the lateral peritoneal attach-
ments. LELA was considered positive if the RBC
count was greater than 5000/mm3 and the WBC
count was greater than 150/mm3 in a lavage without
the presence of bile, gross blood, food fibers or stool.
Patients with a positive lavage and exploration
underwent a laparotomy. Secondly, in patients with a
positive or borderline lavage but a negative explo-
ration, hand-assisted surgery was planned to visual-
ize the small bowel outside the peritoneal cavity.

The presence of gross blood in upper quadrant
stab wounds was not considered a positive LELA
because of possible injuries to solid organs that did
not require therapeutic intervention. Bile, food fibers
and stool were the indications for an exploratory
laparotomy or hand-assisted surgery.

RESULTS
Eighty-nine patients sustained stab wounds to the

anterior abdominal wall during the two-year study
period. Twenty-eight patients (31.4%) with anterior
fascia penetration on local wound exploration under-
went diagnostic laparoscopy to investigate for pres-
ence of peritoneal penetration. Seventeen patients
(60.7%) demonstrated peritoneal penetration and
eight (47%) sustained injuries that required immedi-
ate exploratory laparotomies. The remaining nine
patients (52%) underwent LELA (Table 1).

Four patients had a positive LELA that demon-
strated injuries to the sigmoid, right colon and small
bowel (1 to the ileum and 1 to the jejunum). The
average RBC and WBC counts in this group were
15551 and 468 cells/mm3, respectively. Five patients
had a negative LELA by lavage and exploration and
were discharged home within 12 hours after admis-
sion. The average age in this group was 19.4 and the
RBC and WBC counts were 10.4 and 7.66, respec-
tively (Table 2).

Table 1. Diagnostic procedures in 89 abdominal stab wound patients

Total (n) DL PP PP/EL LELA LELA pos LELA neg

89 28 17 8 9 4 5
31.4% 60.7% 47% 52% 44.4% 55.6%

DL: Diagnostic laparoscopy; PP: Peritoneal penetration; PP/EL: Peritoneal penetration, exploratory
laparatomy; LELA: Laparoscopic exploration and lavage.



Cilt - Vol. 15 Say› - No. 2 111

Laparoscopic exploration and lavage in penetrating abdominal stab wounds: a preliminary report

Patients with a positive LELA had a positive
lavage and the injuries were clearly visualized on
exploration. These bowel injuries were repaired via
a formal exploratory laparotomy using a double-
layer technique. There were no complications report-
ed after the procedure and all patients were dis-
charged home. All patients were followed up as out-
patients in our trauma clinic, where the surgical clips
were removed and they were questioned about their
postoperative course. 

DISCUSSION
Although much has been written about the man-

agement of penetrating abdominal trauma, contro-
versy remains over the optimal management. The
treatment of patients after penetrating abdominal
trauma depends on many factors. Some are institu-
tion-specific, whereas others depend on the type and
location of the injury. Stab wounds to the anterior
abdominal wall are reported to have a lower inci-
dence of injuries requiring repair and the incidence
of non-therapeutic laparotomy was greater. This has
led to the development of multiple regimens that
include some variations of wound explorations and
DPL or observation, computed tomography, sonog-
raphy and laparoscopy.[1-5]

For stab wounds to the anterior abdominal wall,
many studies recommend a combination of local
wound exploration, and if penetration of the anterior
fascia is found, either a DPL is performed or the
patient is admitted for observation. Local explo-
ration in cooperative patients has the benefit of elim-
inating more than one-third of patients with superfi-
cial injuries who can then be discharg e d .[ 6 ]

Observation has the advantages of being less inva-
sive and has a lower non-therapeutic laparotomy rate
than DPL, which can be misleading in stab wounds
to the upper quadrants where solid organ injury
could be present.[7] In addition, the use of awake
laparoscopy has been described in selected groups of
patients, facilitating an expedited patient discharge.[8]

Finally, basic laparoscopy for penetrating abdominal

injuries in a defined set of conditions is safe and
accurate and decreases the number of non-therapeu-
tic explorations.[9]

Diagnostic peritoneal lavage was introduced for
the evaluation of stab wounds in order to expedite
management beyond observation and to minimize
the rate of missed injury. A problem has been estab-
lishing RBC and WBC counts that are appropriate in
penetrating injuries and minimizing the number of
missed injuries. Gonzalez et al.[10] found that patients
with RBC counts between 10,000 and 100,000 were
as likely to undergo therapeutic laparotomy as those
with counts greater than 100,000. However, their
study demonstrated that eight patients with RBC
counts greater than 1000 who were admitted for
observation developed positive physical findings
that required exploratory laparotomy; four of them
had a delayed laparotomy. This study demonstrated
that three of four patients with WBC count greater
than 500 had therapeutic laparotomies.

Laparoscopy has been described as an adjunct to
these techniques and its use has been described in
different settings. Its use to evaluate occult diaphrag-
matic injuries in left lower chest penetrating trauma
is well established.[11] Zantut et al.,[10] in a multicenter
study with over 500 patients, avoided non-therapeu-
tic exploration in 54.3% of cases. This study found a
role for laparoscopy in patients with abdominal pen-
etrating trauma who were hemodynamically stable.
In a subgroup of highly selected patients, therapeutic
laparoscopy was performed successfully.

The use of laparoscopy and DPL in penetrating
abdominal trauma has been described in one previ-
ous study. DeMaria et al.[11] studied the complemen-
tary roles of laparoscopic abdominal exploration and
DPL in stab wounds to the abdomen. They avoided
non-therapeutic exploration in 55% of 31 patients
and found that the DPL was positive in 11 of 12
patients who were found to have injuries that
required surgical intervention.

The development of LELA was based on our
need to have a procedure that could safely rule out
hollow viscus injuries and at the same time decrease
the length of stay of patients that are usually admit-
ted for 24- or 36-hour observation periods. The deci-
sion to use counts of 5000/mm3 RBC and 150/mm3

WBC was based on the reasoning that these numbers
could be decreased compared to other studies since
an exploratory laparoscopy was being performed on
each patient and both the sensitivity and specifity

Table 2. LELA results

LELA neg LELA pos

Age 19.4 ± 4.3 26.1 ± 3.3
RBC 10.4 ± 7.60 15551 ± 6253
WBC 7.66 ± 2.79 468 ± 224.74
LELA: Laparoscopic exploration and lavage; RBC: Red blood cells;
WBC: White blood cells.
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would be increased because the procedure would
provide an extra layer of safety for the patient. In
addition, the RBC count is sometimes misleading,
especially in upper quadrant stab wounds, where a
hepatic or splenic injury could be present, but rou-
tine exploration in these patients would yield non-
therapeutic results.

Patients with AASW underwent a local wound
exploration in the emergency department and if ante-
rior fascia penetration was present or was unequivo-
cal, a diagnostic laparoscopy was performed to eval-
uate for peritoneal penetration. Peritoneal penetra-
tion was an indication for LELA. Once penetration
had been confirmed, a lavage via the laparoscope
was performed and the fluid was sent to the labora-
tory. While awaiting the lavage results, a laparoscop-
ic exploration was performed and this consisted of
evaluating the small bowel from the ligament of
Treitz to the ileocolic region. In addition, if neces-
sary, evaluation of the colon was performed by
mobilizing the lateral peritoneal attachments. Once
the results of the lavage were known, the decision to
perform a hand-assisted procedure or exploratory
laparotomy was reached. The use of this approach
simplifies the management of these patients because
the surgeon has three alternatives: First, patients
with a positive lavage and exploration undergo a
laparotomy; second, patients with a positive or bor-
derline lavage but a negative exploration undergo
hand-assisted surgery to visualize the small bowel
outside the peritoneal cavity; and third, patients with
a positive exploration and a negative or borderline
lavage undergo a laparotomy.

In summary, even though our series consisted of
a small number of patients, LELA shows a promis-
ing role for ruling out hollow viscus injury in
patients with AASWs. A multicenter study should be
considered to explore this technique, which could

decrease the number of non-therapeutic laparo-
tomies, length of stay and hospital costs without
increasing the incidence of morbidity due to missed
abdominal injuries.

REFERENCES
1. Shaftan GW. Indications for operation in abdominal trauma.

Am J Surg 1960;99:657-64.
2. Shanmuganathan K, Mirvis SE, Chiu WC, Killeen KL,

Hogan GJ, Scalea TM. Penetrating torso trauma: triple-con-
trast helical CT in peritoneal violation and organ injury--a
prospective study in 200 patients. Radiology 2004;231:775-
84. 

3. Kirkpatrick AW, Sirois M, Ball CG, Laupland KB, Goldstein
L, Hameed M, et al. The hand-held ultrasound examination
for penetrating abdominal trauma. Am J Surg 2004;187:660-
5.

4. Ivatury RR, Simon RJ, Stahl WM. A critical evaluation of
laparoscopy in penetrating abdominal trauma. J Trauma
1993;34:822-8.

5. Miles EJ, Dunn E, Howard D, Mangram A. The role of
laparoscopy in penetrating abdominal trauma. JSLS
2004;8:304-9.

6. Miller FB, Cryer HM, Chilikuri S, Creech P, Richardson JD.
Negative findings on laparotomy for trauma. South Med J
1989;82:1231-4.

7. Demetriades D, Rabinowitz B. Indications for operation in
abdominal stab wounds. A prospective study of 651 patients.
Ann Surg 1987;205:129-32.

8. Weinberg JA, Magnotti LJ, Edwards NM, Claridge JA,
Minard G, Fabian TC, et al. “Awake” laparoscopy for the
evaluation of equivocal penetrating abdominal wounds.
Injury 2007;38:60-4.

9. Ahmed N, Whelan J, Brownlee J, Chari V, Chung R. The
contribution of laparoscopy in evaluation of penetrating
abdominal wounds. J Am Coll Surg 2005;201:213-6.

10.Zantut LF, Ivatury RR, Smith RS, Kawahara NT, Porter JM,
Fry WR, et al. Diagnostic and therapeutic laparoscopy for
penetrating abdominal trauma: a multicenter experience. J
Trauma 1997;42:825-31.

11. DeMaria EJ, Dalton JM, Gore DC, Kellum JM, Sugerman
HJ. Complementary roles of laparoscopic abdominal explo-
ration and diagnostic peritoneal lavage for evaluating
abdominal stab wounds: a prospective study. J Laparoendosc
Adv Surg Tech A 2000;10:131-6.


