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Abstract
Background Hepatectomy may prolong the survival of
colorectal cancer patients with liver metastases. Two-stage
liver surgery is a valid option for the treatment of bilobar
colorectal liver metastasis. This video demonstrates technical aspects of a two-stage pure laparoscopic hepatectomy
for bilateral liver metastasis. To the authors’ knowledge,
this is the first description of a two-stage laparoscopic liver
resection in the English literature.
Methods A 54-year-old man with right colon cancer and
synchronous bilobar colorectal liver metastasis underwent
laparoscopic right colon resection followed by oxaliplatinbased chemotherapy. The patient then was referred for
surgical treatment of liver metastasis. Liver volumetry
showed a small left liver remnant. Surgical planning was
for a totally laparoscopic two-stage liver resection. The first
stage involved laparoscopic resection of segment 3 and
ligature of the right portal vein. The postoperative pathology showed high-grade liver steatosis. After 4 weeks, the
left liver had regenerated, and volumetry of left liver was
43%. The second stage involved laparoscopic right hepatectomy using the intrahepatic Glissonian approach. Intrahepatic access to the main right Glissonian pedicle was
achieved with two small incisions, and an endoscopic
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vascular stapling device was inserted between these incisions and fired. The line of liver transection was marked
following the ischemic area. Liver transection was
accomplished with the Harmonic scalpel and an endoscopic stapling device. The specimen was extracted
through a suprapubic incision. The falciform ligament was
fixed to maintain the left liver in its original anatomic
position, avoiding hepatic vein kinking and outflow
syndrome.
Results The operative time was 90 min for stage 1 and
240 min for stage 2 of the procedure. The recoveries after
the first and second operations were uneventful, and the
patient was discharged on postoperative days 2 and 7,
respectively.
Conclusion Two-stage liver resections can be performed
safely using laparoscopy. The intrahepatic Glissonian
approach is a useful tool for pedicle control of the right
liver, especially after previous dissection of the hilar plate.
Keywords Colorectal  Laparoscopy  Liver  Metastasis 
Technique  Two-stage

Hepatectomy may prolong the survival time for colorectal
cancer patients with liver metastases [1]. Recent advances
in laparoscopic devices and experience with advanced
techniques have increased the indications for laparoscopic
liver resection [2]. Two-stage liver resection is a valid
option available to patients for whom a complete resection
with a single hepatectomy is not possible or safe [3].
The video demonstrates technical aspects of a twostage pure laparoscopic hepatectomy for bilateral liver
metastasis. To our knowledge, this is the first description
of a two-stage laparoscopic liver resection in the English
literature.
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Patients and methods
A 54-year-old man with right colon cancer and synchronous bilateral colorectal liver metastasis underwent laparoscopic right colon resection followed by oxaliplatinbased chemotherapy. The patient then was referred for
surgical treatment of liver metastasis. Liver volumetry
showed a small left liver remnant, and computed tomography (CT) scan exhibited moderate liver steatosis. The
surgical decision was to perform a totally laparoscopic
two-stage liver resection.
For both procedures, the patient was placed in the supine
position with the surgeon standing between his legs. The
number, type, and location of the trocars are described
elsewhere [4]. In the first stage of the operation, laparoscopic resection of segment 3 under a hemi-Pringle
maneuver [4] was followed by ligature of the right portal
vein [5, 6]. Postoperative pathology confirmed high-grade
liver steatosis.
Reevaluation of the patient after 4 weeks showed that
the left liver had regenerated. Volumetry of the future liver
remnant was 43%.
In the second stage of the operation, laparoscopic right
hepatectomy was performed using the intrahepatic Glissonian approach without the Pringle maneuver or hilar
dissection [7, 8]. Intrahepatic access to the main right
Glissonian pedicle was achieved with two small incisions
(Fig. 1). An endoscopic vascular stapling device was

Fig. 1 Intrahepatic Glissonian
technique for right
hemihepatectomy. a Incisions
(A and B) for the intrahepatic
approach to the right pedicle
(containing arterial, portal, and
bile duct branches of segments
5–8). b Intraoperative
photograph. A large
laparoscopic vascular clamp is
introduced through incisions A
and B. c The Glissonian pedicle
is temporarily occluded, and
ischemic delineation of the right
liver (segments 5–8) is obtained.
d The stapler is fired, leaving
three lines of suture. Inflow
control of the right liver is
achieved
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inserted between these incisions, and the stapler was fired
[7, 8]. The line of liver transection was marked along the
liver surface following the ischemic area.
Liver transection was accomplished with the Harmonic
scalpel and an endoscopic stapling device as appropriate
(Ethicon Endo Surgery Industries, Cincinnati, OH, USA).
The specimen was extracted in a retrieval bag through a
suprapubic incision. The falciform ligament then was fixed
to maintain the left liver in its original anatomic position,
avoiding hepatic vein kinking [9]. The raw liver surface
was checked for bleeding and bile leakage, and one round
19-Fr Blake abdominal drain (Ethicon, Inc., Cincinnati,
OH, USA) was left in place.

Results
The operative time was 90 min for stage 1 and 240 min for
stage 2 of the procedure. The recoveries after the first and
the second operations were uneventful, and the patient was
discharged on postoperative days 2 and 7, respectively.

Discussion
Recently, several multidisciplinary therapies have been
used to increase the resectability rate for patients with
initially nonresectable colorectal liver metastasis. These
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therapies include portal vein embolization, systemic neoadjuvant chemotherapy, and ablative techniques. However,
for patients with bilateral liver metastasis, a curative
resection either cannot be achieved with a single procedure
or would result in a too small future liver remnant [10].
Preoperative portal vein embolization has been used to
induce compensatory hypertrophy of the future liver remnant. During liver regeneration after right portal embolization, the growth rate of liver metastases seems to be more
rapid than with liver parenchyma [11]. Therefore, a new
strategy design has been advocated for the treatment of
these patients. Metastases located in the future liver remnant should be resected in a first-stage hepatectomy. A
major hepatic resection then can be performed after portal
vein embolization in a second-stage hepatectomy [10]. We
have used portal vein ligation during the first stage instead
of portal vein embolization. This approach is feasible and
safe, inducing adequate regeneration of the future liver
remnant [5, 6].
We have used open two-stage liver resection as a
strategy for extremely difficult cases of bilateral metastatic
liver disease in 17 patients since 2004, achieving adequate
compensatory hypertrophy of the future liver remnant in all
but one patient. This strategy has been applied when it has
been impossible or hazardous to resect all lesions in a
single procedure. Due to a higher local recurrence rate, we
have decreased the use of ablative techniques in favor of
liver resection [12, 13]. During the second stage, we frequently have encountered hard adhesions on the hepatic
hilum and on the previous raw surface of the liver.
Sometimes it has been necessary to enlarge the incision to
obtain better access to the liver. Conversely, laparoscopic
rehepatectomy has been greatly facilitated by the lack of
adhesions, and it has been possible to use the same trocar
incisions.
Modern laparoscopic devices and experience with
advanced techniques have increased the indications for
laparoscopic liver resection. Previous series have demonstrated the safety and feasibility of laparoscopy for minor
and major liver resections [2, 7, 8]. Comparative studies
have suggested that laparoscopy is associated with less
bleeding, fewer complications, and a better quality of life
than open liver surgery [14].
Laparoscopic right hepatectomy usually is performed
with dissection of the right hepatic artery, duct, and portal
vein separately, which is tedious and time consuming. We
have previously described an intrahepatic Glissonian
technique, which, based on small incisions following specific anatomic landmarks, allows straightforward control of
the Glissonian pedicle without hilar dissection in both the
open and laparoscopic procedures [7, 8].
In the reported case, the association of multiple techniques such as laparoscopic hemihepatic ischemia [4],

laparoscopic portal vein ligation [15], and an intrahepatic
approach to the right Glissonian pedicle [8] allowed successful performance of a pure laparoscopic two-stage
hepatectomy procedure to achieve curative resection for
initially unresectable bilateral colorectal liver metastases.

Conclusion
Two-stage liver resections can be performed safely by
laparoscopy. The intrahepatic Glissonian approach is a
useful tool for pedicle control of the right liver, especially
after previous dissection of the hilar plate.
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