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ABSTRACT

Hepatic malignancies are frequently associated with primary liver disease, including hepatitis and cirrhosis. It is not
uncommon for selected patients to require repeated operations for tumor recurrence. Subsequent operations are more
challenging because of dense adhesions from prior operations combined with the inherent risk for liver dysfunction. We
present the case of a 64-year-old man with a 20-year history of hepatitis B who developed recurrent hepatocellular
carcinoma and underwent repeated laparoscopic hepatectomies on 4 separate occasions. We found that the laparoscopic
approach in repeat hepatectomy offers significant advantages, including minimal adhesions, superior visualization, and
favorable effect by generated by pneumoperitoneum. Laparoscopic hepatectomy will potentially become a standard
strategy for the treatment of liver malignancies associated with background liver abnormalities, which carry the high
possibility of reemergence of the liver malignancy in the remnant of the liver.
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INTRODUCTION

Patients who develop hepatocellular carcinoma (HCC)
commonly have background liver abnormalities such as
hepatitis and cirrhosis. Liver transplantation is commonly
indicated for such patients, but limitations exist1; there-
fore, surgical resection remains the main option for treat-
ment of localized HCC.1 However, the high frequency of
reemergence of HCC in the remnant of the diseased liver
makes the treatment challenging. Studies have shown that
repeat tumor resection of recurrent HCC improved sur-
vival compared with other treatment modalities,1–5 and
long-term results were as favorable as salvage liver trans-
plantation.6 The current consensus is that repeat hepatec-
tomy of recurrent HCC offers the best chance for cure and
should be considered whenever possible.1,3 However,
open hepatectomy generally requires a large incision ac-

companied by significant invasiveness, which may limit
the ability to perform repeat surgery. Although favorable
outcomes after second or third hepatectomies have been
reported, surgeons uniformly report that repeat hepatec-
tomy is technically more demanding than primary resec-
tion.1–3 We present a case of 4 sequential laparoscopic
hepatectomies for reemergence of HCC in a patient with
chronic hepatitis B. The surgical procedures were uncom-
plicated, and we found that the laparoscopic approach
offers a number of favorable characteristics during repeat
hepatectomies.

CASE DESCRIPTION

The presented patient is a 64-year-old man with a 20-year
history of hepatitis B who was found to have a 2.5-cm liver
tumor in segment 6 on screening computed tomography
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and subsequent magnetic resonance imaging, for which
he underwent a laparoscopic partial hepatectomy. He
subsequently developed recurrent HCC in segments 2 (2
cm), 4 (1.5 cm), and 5 (2 cm) at 2, 3.3, and 4 years,
respectively, after the first operation. Each recurrence was
treated with repeated laparoscopic hepatectomy (Figures
1, 2, and 3). Operative time, estimated blood loss, length
of stay after each surgery, and complications are shown in
Table 1. Of note, the patient developed a perforated
duodenal ulcer after the third hepatectomy, for which he
underwent a laparoscopic Graham patch procedure on

postoperative day 5 after the third hepatectomy, with an
otherwise unremarkable postoperative course. Pathology
revealed HCC in all 4 specimens arising from a back-
ground of cirrhosis. There was no evidence of resection-
margin recurrence after any of the hepatectomies, and the
recurrences were thought to be secondary to reemer-
gences from his hepatitis B and cirrhosis. After the fourth
hepatectomy, he developed small multiple recurrences in
segments 4, 5, and 6 and subsequently underwent trans-
catheter arterial chemoembolization. Now, 7 years after
the first hepatectomy, he remains alive with controlled
disease and maintained liver function.

DISCUSSION

In addition to its minimal invasiveness, there are 3
reasons that laparoscopic hepatectomy will potentially
become a standard strategy for the treatment of recur-
rent liver malignancies. First, laparoscopic hepatectomy
creates minimal intra-abdominal adhesions. Posthepa-
tectomy adhesions can be divided into 2 categories:
adhesions on the transected surface of the liver (tran-
section adhesions) and adhesions underneath the lap-
arotomy incision (incisional adhesions). Open hepatec-
tomy creates large incisional adhesions atop the liver,
and reopening the same incision may be difficult. The
laparoscopic approach to hepatectomy minimizes inci-
sional adhesions. Repeated laparoscopic hepatectomy
usually starts from an adhesion-free area in the middle
to lower abdomen, and surgeons can usually easily

Figure 1. Port placement for each of the 4 operations: (1) S6 partial hepatectomy, (2) lateral segmentectomy, (3) S4 partial hepatectomy,
and (4) S5 partial hepatectomy.

Figure 2. Diagram describing location of initial tumor and re-
currences: (1) S6 partial hepatectomy, (2) lateral segmentec-
tomy, (3) S4 partial hepatectomy, and (4) S5 partial hepatectomy.
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create a working space with minimal difficulty. We
performed minilaparotomy for the second operation,
which was a lateral segmentectomy. This could be com-
pleted with purely laparoscopic technique, but we felt
it was more reasonable to make a small incision, which
was required for specimen extraction anyway, to per-
form liver transection safely. The downside of the mini-
laparotomy was that it created incisional adhesions.
Lysis of adhesions was required at the next operation,
which was still feasible with the laparoscopic tech-
nique.

Second, laparoscopic hepatectomy can provide superior
visualization, especially in the upper abdominal cavity.
Laparoscopy provides perpendicular vision against the
adhesion between the abdominal wall and the liver,
which gives surgeons a better orientation to the liver’s

shape (Figure 3). Subsequently, lysis of the adhesions
can be performed tangential to the liver surface, which
minimizes the chance of parenchymal injury.

Last, pneumoperitoneum has favorable effects: pneu-
modissection and pneumoastriction. The pressure gener-
ated by the pneumoperitoneum, which is usually set at 15
mm Hg, pushes apart spaces to expand them. Once the
toughest part of the adhesion is transected, this pneu-
modissection dissects the weaker adhesions behind it and
directs the surgeon along the current dissection plane.
After lysis of adhesions, the key point of liver parenchy-
mal dissection is bloodless surgery. We use the superficial
precoagulation sealing and transection technique,7 which
uses meticulous precoagulation with VIO Soft-Coagula-
tion to minimize bleeding. The pressure by pneumoperi-
toneum also facilitates hemostasis during liver transection.

Figure 3. Operative pictures from the third resection (S4 partial hepatectomy): (A) Showing incisional adhesions under the previous
laparotomy. The space created by pneumoperitoneum makes dissection of the adhesions easier. (B) Pneumodissection dissects the
weak adhesions and directs the surgeon along the current dissection plane. Clear visualization provides safe and precise adhesiolysis.

Table 1.
Surgery Outcomes

Variable First Hepatectomy Second Hepatectomy Third Hepatectomy Fourth Hepatectomy

Location S6 S2 S4 S5

Size (mm) 25 20 15 20

Procedure Partial hepatectomy Lateral segmentectomy Partial hepatectomy Partial hepatectomy

OR time (min) 386 188 250 250

EBL (mL) 150 200 5 200

LOS (d) 10 7 13 12

Complications — — Perforation of
duodenal ulcer

—

Pathology Moderately
differentiated HCC

Moderately
differentiated HCC

Moderately
differentiated HCC

Moderately
differentiated HCC

EBL, estimated blood loss; HCC, hepatocellular carcinoma; LOS, length of stay; OR, operating room.
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This pneumoastriction helps control venous oozing and
provides the surgeon with clear vision, helping facilitate a
safe procedure.

We believe this case report shows the potential benefit
of the laparoscopic technique in repeat hepatectomies,
but patient selection is important. We believe the ideal
candidates for repeat laparoscopic hepatectomy are pa-
tients with peripherally located small tumors, because
they require minimal liver mobilization and thus create
fewer adhesions, but tumors that require anatomic re-
section are still not contraindicated for the laparoscopic
technique with experienced surgeons. Because the tis-
sue reaction after the liver resection and the degree of
adhesion formation have significant individual varia-
tion, we recommend starting with diagnostic laparos-
copy and judicious conversion to open surgery to pro-
vide safety.

CONCLUSIONS

Minimally invasive laparoscopic hepatectomy for malig-
nancy may provide good local control equivalent to that
of open hepatectomy in selected patients. The laparo-
scopic approach in repeat hepatectomy may offer signif-
icant advantages, including minimal adhesions, superior
vision, and favorable effects generated by pneumoperito-
neum. Laparoscopic hepatectomy will potentially become
a standard strategy for the treatment of liver malignancies
associated with background liver abnormalities, which

carry the high possibility of reemergence of the liver
malignancy in the remnant of the liver.
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