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Abstract
Background: Nonoperative management is now regarded as
the best alternative for the treatment of patients with com-
plex blunt liver injuries. However, some patients still re-
quire surgical treatment for complications that were for-
merly managed with laparotomy and a combination of im-
age-guided studies.
Methods: We reviewed the medical records of 15 patients
who had complex blunt liver injuries that were managed
nonoperatively and in which biliary peritonitis developed.
Results: Delayed laparoscopy was performed 2-9 days after
admission in patients with extensive liver injuries. All 15
patients had developed local signs of peritonitis or a sys-
temic inflammatory response. Laparoscopy was indicated to
drain a large retained hemoperitoneum (eight patients), bile
peritonitis (four patients), or an infected perihepatic collec-
tion (three patients). Laparoscopy was successful in all pa-
tients, and there was no need for further interventions.
Conclusion: The data indicate that as more patients with
complex liver injuries are treated nonoperatively and the
criteria for nonoperative management continue to expand,
more patients will need some type of interventional proce-
dure to treat complications that historically were managed
by laparotomy. At this point, laparoscopy is an excellent
alternative that should become part of the armamentarium
of the trauma surgeons who treat these patients.
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Over the last decade, there has been a dramatic change in
the treatment of complex blunt liver injuries. Historically,
patients with blunt liver injuries were managed by a se-
quence of measures, including (a) diagnosis of the injury by
diagnostic peritoneal lavage; (b) exploratory laparotomy;
(c) attempted surgical repair of injured vascular, parenchy-
mal, or biliary structures; and (d) drainage of the perihepatic
spaces to control biliary leaks or potential sepsis [2]. Cur-
rently, these patients are managed by different series of
procedures that include (a) expeditious diagnosis of the liver
injury by ultrasound (US) or computed tomography (CT);
(b) careful monitoring, usually in an intensive care setting;
(c) diagnosis and treatment of potential complications by
lesser invasive procedures; and (d) follow-up of the healing
process by US or CT. This overall change in management
has been shown to be effective in almost all patients with
grade Ito III injuries and is increasingly common in patients
with grade IV and V injuries [1, 5, 7, 19].

Even though this nonoperative treatment has been suc-
cessful in obviating the need for surgery for most patients,
–75% of patients with grade IV and V injuries develop
complications that require some type of interventional treat-
ment [4]. Among these complications, hyperpyrexia and a
systemic inflammatory response is observed in three-fourths
of patients. Historically, it was believed that this was the
result of pulmonary complications (i.e., pulmonary contu-
sion, pneumonia, or atelectasis). The current hypothesis is
that a cascade of events begin with ischemia of the injured
liver, reabsorption of devitalized hepatic parenchyma into
the venous system, and a subsequent febrile response most
likely secondary to the release into the systemic circulation
of activated chemical mediators by the presence of bile and
blood in the peritoneal cavity [13, 21].

We report our experience with laparoscopy as an alter-
native to celiotomy to drain a large and retained fluid ab-



Table 1. Indications for laparoscopic drainage of peritoneal fluid collection

Indication No. of patients (%)

Large retained fluid collection 8 (54)
Increasing right upper quadrant pain 4 (27)
Suspected perihepatic infected collection 3 (19)
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Fig. 1. Abdominal CT scan showing extensive liver laceration, active
hemorrhage, and a large hemoperitoneum (grade IV). Bleeding was con-
trolled with selective arteriography and embolization. Two days later, the
patient developed increasing abdominal pain, fever, and tachycardia that
resolved after laparoscopic drainage of a large retained abdominal fluid
collection.

dominal collection in selected patients with extensive blunt
liver injuries who were initially managed nonoperatively.
Herein we describe our technique and review our results to
date to determine the feasibility and efficacy of this ap-
proach in these patients.

Patients and methods

Patients

Between July 1995 and December 1999, 188 patients with blunt liver
injuries were managed nonoperatively at the trauma service of the Univer-
sity of Louisville Hospital. a level I trauma center. Fifteen of these patients
(8%) underwent delayed laparoscopy 2-9 days after the injury (average. 4
days) to perform a lavage of the peritoneal cavity and to drain a large
retained fluid collection consistent with biliary peritonitis.

Demographic information, incidence of bacterial contamination of the
peritoneal fluid, success rate of the laparoscopic drainage, short-term re-
sults, and hospital mortality were evaluated." short term results as meant?

The inclusion criteria for laparoscopy were as follows:

1. Patients with blunt liver injuries associated with a large hemoperito-
neum identified by CT scan who were initially managed nonoperatively
(Fig. 1);

2. Peritoneal and systemic signs suggestive of a systemic inflammatory
response;

3. Hemodynamic stability and no evidence of active liver hemorrhage; and
4. No clinical or CT findings that indicated an urgent exploratory laparot-
omy.

For the purposes of this review, the liver injuries were classified
according to the guidelines put forth by the American Association for the
Surgery of Trauma [14].

Laparoscopic technique

All procedures are performed in the operating room with the patient under
general anesthesia. The technique includes routine cardiac and respiratory
monitoring. Short-acting intravenous anesthetics were used to enhance the
effect of inhalational anesthetics and facilitate extubation, if indicated at
the end of the procedure.

The patient is placed in the supine position on the operating table with
the table tilted 5° to the right side. A moderate Trendelenburg position is

used to facilitate accumulation of fluid in the right upper quadrant. Stan-
dard laparoscopic instruments are employed, including a 10- and a 5-mm
port, one in a periumbilical location for the camera, and a working port
placed parallel to the umbilicus in the mid-axillary line. In general, there is
no need for further port placement. The video monitors are placed as for
standard biliary surgery.

Additional instruments include a Stryker suction/irrigator (Stryker En-
doscopy, Santa Clara, CA, USA) for irrigation and suctioning of the peri-
toneal cavity. At the beginning of the procedure, before irrigation is begun,
peritoneal fluid is routinely collected for microbiological analysis. The
peritoneal cavity is irrigated in the right upper quadrant with 2-3 L of 0.9%
saline solution for peritoneal lavage. At the end of the procedure, one
perihepatic drain with bulb suction is placed for an average of 2 days, or
longer if there are specific indications. No efforts are made to determine the
extent of the liver injury. As a matter of fact, the liver injury is left
undisturbed throughout the procedure to avoid any potential hemorrhage
from the site of the liver injury. At the end of the procedure, the peritoneal
cavity is inspected to assess whether there are any associated injuries to the
intraabdominal structures.

Results

Patient population

During the review period, 15 patients with blunt liver inju-
ries that had been initially managed nonoperatively under-
went delayed laparoscopy for drainage of a retained ab-
dominal fluid collection. The mean age was 33.2 years
(range, 18-58). There were 10 men (67%) and five women
(33%). The liver injuries were classified as grade III in eight
patients and grade IV in seven patients.

Indications for laparoscopy and findings

Laparoscopy was indicated for drainage of a large retained
abdominal fluid collection in eight patients, increasing ab-
dominal pain in four patients, and a suspected infected peri-
hepatic fluid collection in three patients (Table 1). However,
all 15 patients had systemic inflammatory signs, manifested
by fever, tachycardia, mild hypotension, and leukocytosis.
All 15 patients responded dramatically to the peritoneal la-
vage and resolved their systemic response within 24 h of the
procedure (Table 2).

The average amount of fluid drained from the peritoneal
cavity was 1250 nil, (range, 850-1800). The aspect of the
fluid varied from pure blood to bilious, but most patients
had a mixture of blood and bile that resembled crankcase
oil. In only two patients (13%), bacterial growth was docu-
mented from the peritoneal fluid (Enterobacter aerogenes
and Klebsiella pneumoniae).

Clinical outcome

There were no documented complications related to the pro-
cedure itself. Fourteen patients (93%) recovered unevent-
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Table 2. Clinical and metabolic changes after drainage of retained hemo-
peritoneum'

Clinical findings 	 Preoperativeb

MAP
	

83
Heart rate (beats/minute)
	

138
Temperature 	 102.3°F
Serum bilirubin (total)
	

4.8 mg/dl
Abdominal pain, ileus 	 -H-++

MAP, mean arterial pressure
a Changes were documented 24 h after the initial intervention.
b Mean values

fully; however, one patient required additional CT-guided
drainage of a perihepatic collection on two separate occa-
sions. Most drains were removed within 48 h and all of them
by the 3rd postoperative day.

There were no hospital deaths in this group of patients.

Discussion

Over the last 2 decades, major advances have been made in
the nonoperative treatment of blunt liver injuries. These
changes were fostered by the success initially described in
the pediatric population [9, 15, 18]. Currently, most liver
injuries classed as grades I—III and >60% of injuries classed
as grades IV and V, according to the American Association
for the Surgery of Trauma [14], are managed nonoperatively
[1, 2, 10, 11, 16]. This evolving approach manages these
patients based on their hemodynamic stability rather than
the extent of the liver injury [2, 3, 6].

The success of this nonoperative treatment has been
associated with an increase in the number of associated
complications, some of them rather uncommon for patients
who were formerly managed surgically [2, 8, 12, 20]. Prob-
ably the most frustrating complication in these patients is
persistent hyperpyrexia associated with signs of a systemic
inflammatory response without an identifiable infectious
source. This condition is observed in nearly two-thirds of
patients with grade IV and V liver injuries that are managed
nonoperatively [17]. Currently, the most-favored hypothesis
is that of a systemic release into the systemic circulation of
chemical mediators from the injured and ischemic liver and
from the mixture of blood and bile from the peritoneal cav-
ity. In fact, ongoing work in our laboratory has documented
a significant increase of interleulcin-1 (I1-1) and monocyte
chemotactic protein-1 (MCP-1) in the peritoneal fluid of
these patients on a consistent basis.

Laparoscopy has been extremely helpful and effective in
dealing with this problem. Our experience has shown that
these patients improve dramatically in the ensuing hours
after the procedure, despite the fact that in >90% of patients
there has been no bacterial growth from the drained perito-
neal fluid collection. What is usually found at the time of the
laparoscopy is a bile-stained peritoneum with a dark fluid
collection ("crankcase oil"). Also, there is always signifi-
cant inflammation of the membranes of the peritoneum,
with a serosal inflammatory reaction. As our experience has
grown, we are now doing these laparoscopic lavages much
sooner (2-4 days after the injury). At the time of the lapa-
roscopic drainage, active hemorrhage from the liver paren-

chyma has not been demonstrated in any of the patients.
Furthermore, the liver injuries consistently show an ad-
vanced degree of healing, with extensive fibrin deposits
along the injuries.

Even though other factors may explain these local find-
ings in our patients, our current clinical and experimental
data suggest that this is a phenomenon that is initially trig-
gered by a local inflammatory process secondary to the
local action of bile and blood. We strongly believe that
laparoscopy is a far better alternative and a more definitive
option to drain these retained collections than multiple at-
tempts at percutaneous drainage or celiotomy.

Clearly, the patients need to be assessed carefully to
select those that will benefit from the procedure. We have
found that patients with extensive liver injuries (grades IV
and V) associated with a large hemoperitoneum (Fig. 1)
and that develop a systemic inflammatory response are the
ones who benefit most from this procedure.

In summary, laparoscopy offers an alternative that is
safe and effective in patients who are in need of a delayed
surgical intervention with minimal associated morbidity and
a dramatic benefit. As the indications for nonoperative treat-
ment of patients with complex blunt liver injuries continue
to expand, more patients will need some type of interven-
tional treatment to treat complications that in the past were
managed exclusively by celiotomy or image-guided drain-
age. The use of laparoscopy in these patients with severe
blunt liver injuries will, in the end, optimize the overall
management, adding minimal or no morbidity to this group
of patients with critical liver injuries.
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