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Abstract

Aim. The aim of this paper was to analyze the experience
in laparoscopic liver surgery in the Department of General
Surgery and Liver Transplantation of the Fundeni Clinical
Institute in a six-year interval (1998-2004). Method. Sixty-
one patients underwent laparoscopic liver surgery in the
Department during this period. There were 30 patients with
cystic lesions (essential cysts 9, multiple cystic liver disease
2, hydatid cysts 19), 31 patients with solid lesions
(hemangiomas 9, benign tumors 3, metastases 6 and primary
liver malignancies 13). Results. There was no mortality and
the morbidity was 9.83 % (6 patients). The mean follow-up
was 20 months. There was no recurrence in the cystic lesion
patients nor in the patients with malignant lesions who had
undergone curative intended operations. Conclusion. We
are only at the beginning of laparoscopic liver surgery and
these results require confirmation in larger series and with a
longer follow up. The immediate benefits seem to be those
of any miniinvasive surgery: reduced trauma to the
abdominal wall, early mobilization, shorter hospital stay, and
better cosmetic appearance.
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Rezumat

Scop. Scopul studiului nostru a fost de a analiza experien-
ta pe o perioadd de 6 ani (1998-2004) a Centrului de Chirurgie
Generala si Transplant Hepatic din Institutul Clinic Fundeni,
in chirurgia laparoscopici a ficatului. Metoda. in perioada
septembrie 1998 — iulie 2004 au fost efectuate laparoscopic
61 interventii chirurgicale hepatice. Au fost 30 pacienti cu
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leziuni chistice (chiste esentiale 9, boald polichisticd 2, chist
hidatic 19) si 31 pacienti cu leziuni solide (hemangioame 9,
tumori benigne 3, metastaze 6, tumori maligne primare 13).
Rezultate. Mortalitatea a fost nuli, iar morbiditatea 9,83%
(6 pacienti). Urmirirea medie a fost de 20 de luni. Nu s-au
constatat recidive in cazul leziunilor chistice i nici in cazul
celor maligne operate cu intentie curativd. Concluzie. Suntem
la inceputul chirurgiei laparoscopice a ficatului si rezultatele
trebuie confirmate prin urmérirea unor loturi mai extinse pe o
perioadd mai mare de timp. Avantajele imediate sunt cele ale
oricdrei interventii minim invazive: durere redusd, injurie
minimi a peretelui abdominal, mobilizare precoce, spitalizare
redusi, efecte cosmetice.

Introduction

The first laparoscopic procedure in liver surgery was
performed in 1991 and consisted of unroofing an essential
cyst (1). Since then, with advances in laparoscopy-related
technology, more complex procedures have been safely
performed mini-invasively (2,3) .

Gagner et al, using an ultrasonic dissector, monopolar
cautery, and clip appliers (4), reported the first non-anatomical
laparoscopic hepatic resection in 1992 for a 6 cm focal nodular
hyperplasia. In 1995, Ferzli et al reported excision of a
segment [V hepatic adenoma (8%9 c¢cm), using an ultrasonic
dissector and endoscopic vascular staplers (5). The first
successful laparoscopic anatomical hepatectomy was
reported in 1996 by Azagra et al, who performed a left lateral
segmentectomy (segments 11 and III) on a patient with a
benign adenoma (6).

Nowadays, the laparoscopic approach of essential cysts
and benign liver tumors located in anterior and lateral
Couinaud segments as well as exploratory laparoscopy are
universally accepted.

Liver hydatid cysts have been subjected to laparoscopic
surgery since 1992 (7). Due to limited experience there is still
considerable controversy concerning laparoscopic treatment
of this disease, most of it concerning the fear of spreading
the content in the abdominal cavity or of anaphylactic shock
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The role of laparoscopy in the resection of liver
malignancies remains also controversial. Doubt that the
surgical margin could be inadequate and also the myth of
port-site metastases are the principal points of contention.

We consider that the laparoscopic approach in liver
surgery is feasible and safe under the following
circumstances: 1) expertise in hepatic surgery; 2) expertise
in advanced laparoscopic surgery; 3) access to advanced
technology and 4) careful and critical selection of patients -
the key point of laparoscopic approach in our opinion.

The aim of this paper is to analyze the experience in
laparoscopic liver surgery in the Department of General
Surgery and Liver Transplantation of the Fundeni Clinical
Institute.

Patients

Between September 1998 and July 2004 in the Department
of General Surgery and Liver Transplantation of the Fundeni
Clinical Institute 61 laparoscopic liver procedures were
performed.

As in any advanced laparoscopic procedure, careful
selection of patients is essential. This selection refers to
size, location and the possible complications of the lesion
and to the general condition of the patient, which might not
allow the pneumoperitoneum or require a shorter operating
time. The segments accessible to laparoscopic liver surgery
are the anterior and lateral Couinaud segments (11, I11, [Va, V,
VI). Less feasible by laparoscopic approach are mobilization
of the right hepatic lobe, including ligation of the spiegelian
veins, access to the right or middle hepatic vein or to the
hepatic dome.

All patients with non-parasitary cysts were selected for
laparoscopy.

In patients with hepatic hydatid cysts only those located
in the anterior and lateral Couinaud segments were
considered for minimally invasive intervention. Patients with
complicated hydatid cysts (ruptured or infected), or
recurrent disease were not considered suitable for
laparoscopy.

For solid lesions the selection criteria were: diameter
<10 cm and an accessible location. The common indications
for liver surgery were not altered by the laparoscopic
approach. For benign lesions the indications for resection
were symptomatic lesions, adenoma and suspicion of
malignancy. For hemangiomas, the criteria of resection were
clinical symptoms (pain, food intolerance, palpable tumor,
fever, anemia) associated with tumor size of > 6 cm. As in
case of nonparasitary cysts any other possible cause of the
symptoms must be ruled out.

Exploratory and diagnostic laparoscopy was indicated
for assessing resectability of a hepatic tumor or in multiple
and disseminated tumors, when a percutaneously biopsy
could not be performed.

The exclusion criteria for laparoscopy were: extensive
upper abdominal surgery, hepatic or respiratory insuf-
ficiency.

We performed an ultrasound and a CT scan examination
in all patients. In any patient with solid tumors the tumor
markers were assessed beside the imaging exploration and
superior and inferior endoscopy. The patients were in-
formed about the risks and benefits of the laparoscopic
approach.

Technique

Laparoscopic liver surgery requires, in addition to the
basic laparoscopic equipment, access to modern devices
and experience in using them. Apart from our basic
equipment we usually use:

- a laparoscopic ultrasound transducer;

- an ultrasonic scalpel which can seal small vessels and
bile ducts with minimal fogging of the camera lens;

- an argon-beam coagulator, useful for hepatic resections
especially for superficial hemostasis;

- a LigaSure sealing system for a safe and bloodless
resection;

- a Cell Saver;

- Endo-bags for specimen extraction (tumor or hydatid
material);

- stapling devices for laparoscopic usage.

The patient is positioned in the inverted — Y position
with the surgeon standing between the legs and the
assistants at the sides.

Segment VI laparoscopic surgery is more easily per-
formed with the patient in a left-side semidecubitus position
in order to expose the lateral and posterior side of the right
lobe. This is the approach we usually use in right trans-
peritoneal adrenalectomy, with the surgeon on the ventral
side of the patient and the assisting surgeons on the right
side of the operator and respectively, standing in front of
him.

A gastric tube is placed before surgery. The patient is
also closely monitored for vital parameters and end-tidal
carbon dioxide level throughout the entire operation. The
abdominal carbon dioxide pressure is permanently evaluated
and kept below 15 mmHg. In order to minimize the risk of gas
embolism, insufflation pressure should be kept as low as
possible, preferably below 10 mm Hg. Special precautions
need to be taken using the argon plasma coagulator because
it may lead to increased abdominal pressure and gas
embolism.

For the exploration only 3 trocars were used (one 10-mm
trocar and two 5-mm trocars). The 10-mm trocar, used for
video inspection was placed, taking into consideration the
morphology of the patient, immediately or a few centimeters
above the umbilicus. The other two 5-mm trocars were placed
on the sides of the video port being used for palpation,
grasping, retracting or coagulation.

Although a 0 degree view telescope would suffice, a 30
degree view telescope makes exploration of the hepatic dome
easier.

The operating table can balance from a horizontal
position to 20-25 degrees anti-Trendelenburg position in
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order to lower the liver parenchyma and to facilitate the
exploration of the hepatic dome.

The liver size, morphology and surface regularity are
assessed during the exploration. At the same time it is also
possible to obtain tissue samples and products. A laparo-
scope-guided liver biopsy is performed whenever necessary.

Laparoscopic ultrasonography compensates for the loss
of tactile feed-back in laparoscopic surgery by enabling the
surgeon to look into the tissues being operated upon.
Intraoperative laparoscopic ultrasonography is commonly
used for liver tumor staging. It is now the most sensitive
technique for the detection of small hepatic lesions (<1 cm)
and it helps optimize the balance between the necessary
oncological radicalism and the sparing of functioning liver
parenchyma.

If aresection is required, more trocars are placed in order
to use the dissecting instruments (electric scalpel, ultrasonic
scalpel, endo-GIA etc), retractors and to allow access to the
hepatic pedicle or to the vena cava above or below the liver.

Cystic lesions

Essential hepatic cysts. The general attitude, respected
in laparoscopic surgery, is to operate only the symptomatic
cysts, and to perform a large unroofing and drainage of
them.

Trocars are positioned relating to the cyst situation.
Intraoperative ultrasound can distinguish the margins and
content of the cysts. After the cyst is opened, and its content
aspirated, the entire extrahepatic component of the cyst
should be resected to lower the recurrence rate. One of the
large trocars is used to extract the resected part of the cyst
and the histological examination of the specimen is routinely
performed. The bleeding from the remaining margins and
the inner aspect of the cyst are carefully evaluated. The
presence of nodules or cystic tumors would determine us to
open the patient and to perform an open resection of the
entire cyst.

Hepatic hydatid cyst. Hydatid disease of the liver can
be managed surgically by the total excision of the cyst or a
more conservative method, safer and easier, which involves
inactivation and removal of the cyst content, partial
pericystectomy and treatment of the remnant cavity.
Inactivation of the cyst is usually performed with hypertonic
saline. The use of peroxide is prohibited in the laparoscopic
approach because it can determine, related to the high intra
cyst pressure added to the pneumoperitoneum pressure,
gas embolism. The constant fear of spreading the content
of the cyst keeps the surgeon alert, and imposes the
“drowning” of the whole region with providone-iodine or
surrounding the lesion with meshes filled with hypertonic
saline. We prefer to use a large aspirator (10-mm) for emptying
the cyst and an endo-bag for extracting the proligera
membrane.

The laparoscopic approach allows good visual control
of the cyst cavity under magnification. This approach helps
to detect small bile openings, bleeding sources, and
remnants of the germinative membrane.

The complicated cysts (ruptured cysts, infected cysts,
biliary fistula) are not an indication for a laparoscopic
surgical approach. The presence of small biliary leakage
imposes their suture. An eventually para-hydatid chole-
cystitis makes a laparoscopic cholecystectomy necessary.
Constant drainage of the remnant cavity is very important.
The presence of biliary leakage may impose a derivation of
the remnant cavity using a “Roux en Y jejunal loop.

Solid lesions

The lesions suitable for laparoscopic approach are the
benign symptomatic lesions such as hemangioma, adenoma
or focal nodular hyperplasia and small primary or secondary
malignancies. The minimally invasive procedure must not
modify the indication, especially in the case of benign tumors
(only symptomatic tumors or uncertain diagnosis).

The approach is different for superficial tumors located
on the margins of the liver or those located deeply in the
parenchyma. In the first case a limited gesture - marginal
resection - which does not require the control of vascular
pedicles, vena cava or hepatic veins is always the treatment
of choice. Glisson’s capsule is scored 2 cm away from the
lesion using electrocautery, the parenchyma is divided and
the biliary or vascular pedicles are cut with the
electrocautery, ultrasonic scalpel or, in the case of larger
structures, clipped and then cut. The harmonic scalpel and
Ligasure are of great use in hepatic laparoscopic surgery
because they can cut and coagulate biliary and vascular
structures simultaneously. For a good hemostasis, patience
is required, as fast cutting can lead to hardly controllable
bleeding. In order to increase the speed of the intervention
and to reduce the risk of hemorrhage and gas embolism, the
basic technique can be modified into a four hand technique
similar to that described by Katkhouda in which two
surgeons can work simultaneously (9). The first surgeon
operates a grasper with the left hand and a laparoscopic
ultrasonic dissector with the right, performing an
instrumental fracture of the liver parenchyma. Meanwhile,
the second surgeon controls all the vasculo-biliary pedicles
with haemostatic tools. Application of fibrin sealant at the
end of the procedure improves hemostasis and may prevent
bile leaks. A better hemostasis may be obtained by using
argon beam coagulation or applying local haemostatic agents
such as Surgicel, TachoComb, Beriplast.

In one patient of our group we performed left lateral
bisegmentectomy. Sectioning of the falciform ligament
with monopolar coagulation until the suprahepatic veins
appear, sectioning of the left triangular ligament and
sectioning of the pars densa of the lesser omentum near the
Arantius’ groove, are the initial steps of the operation. The
hepatic ligament is pulled with an endo-grasper to the
anterior abdominal wall to gain access to the posterior and
inferior parts of the left lobe. Dissection of the Rex recess
exposes the arterial, portal and biliary structures of the
subsegment III. The artery and the portal vein are first ligated
by an extra-corporeal slipknot and then clipped before
sectioning.
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The margin of the hepatectomy was delimited by an
incision of the hepatic capsule at 1.5 cm on the left side of
the falciform ligament using monopolar coagulation. The
same was carried out on the inferior hepatic side. The
parenchyma was dissected using an ultrasonic laparoscopic
dissector and the vessels were progressively sectioned and
secured with endoclips. The vascular and biliary elements
of subsegment I were identified and then sectioned in the
same way. The left hepatic vein was dissected using the
ultrasonic dissector, secured with a clamp and then
sectioned with an endoGIA stapler.

Results

The 61 patients had a mean age of 48 years (16-74); 41
(67.21%) were females and 20 (32.79%) males.

Regarding the nature of lesions, there were 30 patients
with cystic lesions (essential cysts 9, multiple cystic liver
disease 2, hydatid cysts 19) and 31 with solid lesions
(hemangiomas 9, benign tumors 3, metastases 6 and primary
liver malignancies 13 patients)

Essential hepatic cysts

Fenestration and drainage were the treatment of essential
cysts in 7 cases. In two cases we performed ideal cystectomy
for lesions in segments II-111. Cysts were located in segment
IT or 111, with an easy complete resection of the entire cyst.
Two patients underwent exploratory laparoscopy for
multiple cystic liver disease, associated with fenestration
and drainage of the largest and anterior situated cyst.
We had no conversion to open surgery. The operative time
was between 43 and 58 minutes with a mean time of 45
minutes.

Hepatic hydatid cysts

Nineteen patients were diagnosed with hydatid cystic
liver disease. Thirteen patients presented hydatid cysts
located in anterolateral segments of the right liver, and six in
left lateral segments.

In one patient, after laparoscopic exploration, for
technical reasons, we had to perform an open complete
pericyst resection with pedicle control. Thirteen patients
underwent partial pericystectomy after inactivation and
extraction of the parasite ant the cyst content. We associated
a laparoscopic cholecystectomy for a better exposure of
lesions in three cases and in one case for gallbladder stones.
In all cases we performed video inspection of the remnant
cavity. One patient presented intra-cavity biliary leakage
and we performed a laparoscopic assisted Roux-en-Y
perycyst-jejunostomy after partial pericystectomy.

In two cases we performed a complete pericystectomy,
because the large remnant cavity was mostly exofitic in a
segment V-VI cyst in one case, and the whole left hepatic
lobe was occupied by the voluminous remnant cavity in the
other one. The patient on whom we performed a complete
pericystectomy of a segment V-VI hydatid cyst underwent
a thoracoscopic partial pericystectomy for an apical right
lobe pulmonary hydatid cyst in the same operation.

In two cases of calcified cysts located in segments II-111
we performed II-1II bisegmentectomy in one and ideal
cystectomy in the other.

Conversion to open procedure was necessary in two
cases due to intracavity bleeding. The mean time of
operation was 144 minutes (91-158).

Solid lesions

In three cases of symptomatic liver tumors (pain) having
uncertain diagnosis but a benign aspect on CT, we per-
formed laparoscopic nonanatomical resections. In an acci-
dental intraoperative finding in a patient with chronic
cholecystitis undergoing a laparoscopic cholecystectomy,
a <1 cm lesion with the appearance of a solid liver tumor
was found in segment V. On pathological examination, this
proved to be a calcified essential cyst. The other two patients
had lesions in segment IV respectively I1I with focal nodular
hyperplasia at pathological examination.

Nine patients presented symptomatic hemangioma. We
performed eight enucleate-resections and one II-III
bisegmentectomy for a left lateral hemangioma. Conversion
was necessary in two cases for bleeding control. The
conversion proved that the cause of bleeding was
an inappropriate dissection plan for the enucleate-
resections.

Six patients presented secondary liver malignancies in a
normal liver. In five cases we performed laparoscopic
exploration and biopsy. In one case of multiple hepatic
lesions, conversion was necessary for bleeding control from
concomitant tumors of the spleen.

Eight patients presented primary liver tumors associated
with liver cirrhosis. In five of them the intervention was
limited to exploratory laparoscopy and biopsy. In one case
with a deeply situated tumor we performed a laparoscopic
guided percutaneous biopsy. In a segment II tumor with
HCV cirrhosis we performed percutaneous microwave
destruction guided by laparoscopic ultrasonography. We
performed 20 applications with one needle. In a segment IV
tumor with associated alcoholic liver cirrhosis we performed
a non-anatomical resection.

Five patients presented primary liver malignancies
without cirrhosis. Three patients underwent exploratory
laparoscopy and biopsy. Laparoscopic ultrasonography
revealed tumors not diagnosed preoperatively and the
operation was limited to biopsy. One patient, who had
previously undergone a left Madden procedure for left breast
carcinoma, was diagnosed with unique left lobe metastases
on CT. The patient received a left laparoscopic bisegmen-
tectomy. The pathological examination revealed hepato-
cellular carcinoma.

In one patient with a right lobe tumor extended to segment
IV, we performed an exploratory laparoscopy followed by
open right hepatectomy extended to segment IV with cool-
tip radiofrequency. The pathological examination diagnosed
cholangiocarcinoma.

In all cases we used endo-bags to extract the specimens.
The operating time was longer for solid lesion resections
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(>5 hours for left lateral sectorectomy). The mean duration
was 224 minutes (100-330).

Four patients operated for hepatic hemangioma required
blood transfusion including the two cases converted to open
surgery.

The overall conversion rate was 9.83% (6 cases). In 17
cases (27.86%) the minimally invasive intervention was
limited to an exploratory laparoscopy, followed in three cases
by open procedures.

Outcome

The mortality was nil and the morbidity 6 cases (9.83%).
Two patients had pleural effusion which needed drainage.
In one case, the prolonged drainage required a longer
hospital stay. Hydatid liver surgery was followed in one
case by an abscess of the residual cavity, resolved by
percutaneous drainage; in another case of abscess of the
residual cavity with percutaneous drainage followed by
surgical drainage three months after the laparoscopic
intervention, and in one case by hyperosmolar hypernatremic
coma. This occurred in a patient with a hydatid cyst of left
lobe, and was caused by inactivation and abundant lavage
with hypertonic saline of the remnant cavity (500 ml ), which
destroyed the entire left lobe. The final solution was a
complete pericystectomy after evacuation. After treatment
in ICU with hypoosmolar solutions and respiratory support
the patient recovered completely.

There were no abdominal wall complications.

A CT scan was made in all patients with solid malignant
lesions three months after surgery and an ultrasound
examination in all other cases. All patients were evaluated
in this study period. The mean follow-up was 20 months
(10-36).

The oncological follow-up consisted of an abdominal
ultrasound examination, tumor markers evaluation and chest
X-ray every three months during the first year, every month
during the second year and then annually. A CT scan was
performed annually.

All patients with hydatid disease received anti-parasite
treatment for six months after surgery in order to prevent
parasite recurrence.

The two patients with hepatocarcinoma, who benefited
from oncological resections, underwent chemotherapy. They
remain alive after 18 months with no sign of disease. The
tumor associated with liver cirrhosis that benefited from
microwave destruction showed complete destruction during
the one month control CT scan and no malignancies at the
six month control. No port-site metastases occurred in cases
with malignancies.

Discussion

Hepatic lesions suitable for the laparoscopic approach
are solid or cystic. The key point is careful patient selection.

Hepatic cysts are common, affecting 1-5% of the
population. Many are asymptomatic and require no therapy,
whereas certain types (large) are symptomatic, and do require

surgical management. Pain or complications such as rupture,
infection or intracystic hemorrhage are the common
indication for surgery. Cyst aspiration leads to recurrences
in most patients (17-95%). The unroofing of essential hepatic
cysts was performed for the first time by Paterson-Brown
and Garden (10) and is considered a curative treatment with
the same morbidity as open surgery (11,12). The recurrence
rate is also similar to that of open surgery (8-11%)(13). The
choice between an open versus a laparoscopic approach
depends on the location of lesions and the surgeon’s
experience in performing a wide unroofing. Most of the
voluminous cysts can be managed laparoscopically and we
consider that laparoscopy is the first line treatment. Open
surgery is still required in central or posterior cysts, difficult
to approach laparoscopically due to their position and high
recurrence rate (wide unroofing impossible). Multiple liver
cysts can be managed laparoscopically with a higher
recurrence rate but the patient must be informed about the
need for open surgery if symptomatology reappears.
Regarding polycystic liver disease, we consider that only
large symptomatic cysts (less than 10), anteriorly located
(ALPD type I) can be managed laparoscopically, but the
recurrence rate is up to 60% as in open surgery (14,15).

If the standard procedure for symptomatic essential
cysts is well established, the laparoscopic treatment of
hydatid liver disease is still controversial, requiring an
appropriate selection of patients and experience in both
laparoscopic and hepatic surgery (16). The bleeding and
anaphylaxis may occur both in laparoscopic and open
treatment and have the same solution (17). Because all the
maneuvers are performed in a close cavity (peritoneal cavity)
even simple gestures such as inactivation or hypertonic
saline lavage of the remnant cavity, may lead to a serious
complication: hyperosmolar hypernatremic coma. Special
caution is necessary, and lavage with povidone iodine or
large amounts of normal saline solution at the end of the
procedure may prevent this complication.

The close video-inspection of the remnant cavity may
show the presence of biliary leakage, a situation in which
laparoscopic cholangiography is required. In the presence
of hydatid material in the main bile duct we have two options:
ERCP with sphyncterotomy or conversion to open surgery.
A small biliary leakage can be sutured or when multiple and
the laparoscopic ultrasonography shows that the main bile
duct is empty, a “Roux en Y pericyst-jejunostomy could be
the solution.

All patients should follow anti-parasite treatment after
surgery in order to prevent parasite recurrence(18).

The laparoscopic hepatic resections are still performed
only by a limited number of surgeons, due to technical
difficulties, potential bleeding or gas embolism. Thanks to
rapid technical advances and increased experience in
laparoscopic surgery, a rising number of laparoscopic hepatic
resections can now be performed. We believe that a team
performing laparoscopic liver resections should include a
surgeon highly trained in advanced laparoscopy and a
surgeon experienced in liver surgery. Careful selection of
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cases is necessary to obtain similar results to those of open
surgery. The segments suitable for laparoscopic approach
are segments II-VI after the Couinaud classification. The
posterior and superior segments (I, VII, VIII) should not be
approached laparoscopically (initially) due to difficult
visualization and because of the vicinity of vena cava and
suprahepatic veins. The lesion dimensions may be a limiting
factor too, as large tumors are difficult to maneuver and
tumor vascularization may expose the patient to a severe
hemorrhage. Although most of the resections are
nonanatomical, some teams reported anatomical resections
too (III, II-1II, IV b, VI) (19-21). We performed only a left
lateral bisegmentectomy anatomical resection, which was
the most difficult intervention in our group.

The laparoscopic ultrasound allows a similar approach
to that in open surgery: better evaluation of the lesion and
visualization of Glissonian pedicles, resulting a specific and
standardized vascular control. The modern technical devices
combined with the magnification of the laparoscopic camera
image permit easy control of blood vessels and bile ducts
which can be cut either between clamps, clips, knots or with
staplers. The harmonic scalpel or LigaSure was very useful
in transparenchymatous dissection in laparoscopic liver
surgery. The LigaSure is an amazing device that can seal
vessels as large as 7 mm. We used it successfully in open
and in laparoscopic hepatic surgery. The argon coagulation
technique may be very useful in hemostasis control. The
fibrin coated sponges such as Tachocomb help greatly in
achieving hemostasis at the cut surface of the liver.

Gas embolism is a greater risk in laparoscopic surgery
due to pneumoperitoneum (22,23). For this reason, close
monitoring of the intraabdominal pressure is necessary,
which should not exceed 15 mmHg. A pressure higher than
12 mmHg, or the use of an argon laser, increase the risk of
gas embolism (24). The suprahepatic veins are cut only after
being secured with loops or clamps. The use of gasless
laparoscopy might prevent, or at least decrease, the fearful
risk of gas embolism (25,26).

At the end of the resection, when a major bile leakage is
suspected, a cholangiography may be required. This can be
achieved either by punctioning the gallbladder or transcystic
if a cholecystectomy has been performed. If this maneuver
is positive, injection of methylene blue may indicate the
source of leakage which is treated by clips or suture.
Drainage is necessary: in fact, we consider that, as in open
surgery, drainage is always necessary.

Similarly to open surgery, in cirrhotic patients the balance
between postoperative liver function reserve and surgical
curability will greatly influence the prognosis (4). The main
complications are hemorrhage and liver decompensation
proved by jaundice, ascites or encephalopathy. Recent
studies have shown that the risk of hepatic decompensation
is lower in the laparoscopic approach, maybe due to keeping
the venous abdominal wall circulation intact (27,28).

Destruction of the liver tumors by hyperthermia is
indicated to be performed using the laparoscopic approach
when the tumors are superficially located with a high risk of

hemorrhage and possible lesions of the appropriate organs.
Laparoscopic ultrasonography control is mandatory.

One of the most debated issues in laparoscopic surgery
for malignancies is port site metastases and tumor seeding.
The mechanisms of tumor recurrence at the level of trocar
holes or of the minilaparotomy performed in order to extract
the specimen could be due to inappropriate extraction or
manipulation of the specimen or to the pneumoperitoneum.
Recent studies have shown that the incidence of port
(incision) site metastases is the same in both laparoscopic
and open surgery if oncological principles are followed
(29,30).

Laparoscopic liver surgery results in diminished stress
response as compared with open resection and is of special
importance when preservation of the immune function has
a high priority. As a result, tumor growth may be slower, and
the infection rate may be decreased after laparoscopic
surgery (31). Many comparative studies favor the
laparoscopic approach over open surgery for several
reasons: a reduced postoperative analgesic requirement,
shorter delay to oral intake, reduced hospital stay and
quicker improvement in the serum aminotransferase levels
(4,32).

Conclusion

The immediate benefits of laparoscopic liver surgery
seem to be those of any miniinvasive surgery: reduced
trauma to the abdominal wall, early mobilization, shorter
hospital stay, and better cosmetic appearance. Our good
preliminary results need to be confirmed by larger follow-up
and randomized studies.
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