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Abstract Background: Laparoscopic hepatectomy is a highly advanced, challenging surgical technique for liver

resection surgery which obviously provides a bunch of benefits for the patients such as smaller incisions, easier

approach to difficult area of tumor site, less tissue trauma, less intraoperative blood loss, less postoperative pain,

quicker return of bowel function, shorter recovery period, and lower morbidity rates. However, to achieve success

is not easy. It needs a readiness of several success factors including an expert surgeon as well as a specialized and

experienced surgical team, sufficient and effective laparoscopic assisted surgical devices. This is why laparoscopic

hepatectomy is still not a common seen operable procedure for liver resection in all surgical centers. This case series

is to review our developing experience in laparoscopic hepatectomy along a 5-year journey of Paolo Phaholyothin

Hospital.

Methods: Twenty-eight patients undergoing laparoscopic liver surgery between January 2013 and August 2017

were reviewed. The data set includes patient characteristics, indication for surgery and tumor description, operative

procedure and duration, conversion to open surgery rates, intraoperative blood loss and blood component

replacement, postoperative analgesic requirement, pathological reports, surgical outcomes and length of hospital

stay.

Results: Age range from 36 to 94 years, male/female: 13/15, mean BMI: 25.4, 20/28 of lesions were

malignant, and 8/28 benign. Operations included major right/left lobe hepatectomy (n = 8), segmentectomy (n = 20),

and mean operative time: 277 minutes (range 120 to 585). Neither conversion to open operation nor reoperation was

done. Mean intraoperative blood loss: 390 mL (range 20-2000) with only 3 cases received blood transfusion. Mean

doses of postoperative opioid requirement: 2 (range 1-5), resumption of oral intake on postoperative day 2, ability

to walk without support within 48 hours, median length of hospital stay: 6.6 (range 3-11), and return to work within

2 weeks. No case of prolong bile leakage or postoperative bleeding was recorded. Along our continuing follow-up

time range 2-50 months, only 3 of 20 malignant cases had local disease recurrence, only 1 died due to heart disease

and extreme aging.

Conclusion: Laparoscopic liver resection surgery has obviously more several superior advantages for the

patients than open surgery. Even though to achieve success it needs to overcome many factors, but it is worth for the

surgeons to push themselves forward harder and more to be an expert in this procedure.
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INTRODUCTION

Laparoscopic hepatectomy was first reported by
Michel Ganger from Canada in 1992. In Thailand, this
procedure has slowly been increasing and can be
operated only in some hospitals. Laparoscopic
hepatectomy is such an advanced laparoscopic surgery
that needs high proficiency and high ability of the
performer to control bleeding, to suture, and to resect
the lesion especially in difficult areas. Furthermore,
the cost is very high due to many high-tech gadgets
required such as laparoscopic ultrasound probe,
harmonic scalpel, sealing vessel device instrument. In
our experience at Paolo Hospital, a 250-bed, tertiary-
care, private hospital in Bangkok, Thailand, the first
case of laparoscopic hepatectomy was successfully done
in 2010 in the patient who was diagnosed with benign
cystic lesion at segment 6. Thereafter, our cases were
preferably carried out using more laparoscopic
hepatectomy than open laparotomy.

Until now, more than 3,000 cases of laparoscopic
hepatectomy have already been performed world-
wide1-6. If successful, it has been shown to be a very
useful technique that will provide ultimately high
benefits for the patients. Several various approach
techniques have been applied for laparoscopic liver
resection depending on tumor size and site, extent of
resection, and surgeon preference. These include total
laparoscopic, hand-assisted, hybrid technique, and
robotic liver resection1,7,8. This study was to demonstrate
our experience in performing laparoscopic hepa-
tectomy which consisted of both total laparoscopic
and hand-assisted techniques.

METHODS

We explored our database completely back to
2013.  Therefore, the patients undergoing laparoscopic
hepatectomy between January 2013 and August 2017
were retrospectively unveiled in terms of clinical case
series. Perioperative important data of every single
case was collected. Preoperative data included age,
sex, liver function, underlying disease, indication for
surgery, tumor site and size. Intra-operative details
contained of operative procedure and time, extent of
resection, method for transection, intra-operative blood
loss, and blood components replacement. Post-
operative period included recovery outcomes (which
defined as return to step diet, normal ambulation, and

cessation of parenteral analgesic requirement), surgical
complications, length of hospital stay, pathological
report and resection margin.

RESULTS

A total of 28 cases of laparoscopic hepatectomy
were collected. Patient characteristics and other
perioperative parameters of each individual patient
were demonstrated in Table 1.

The age of patients ranged from 36 to 94 years
with a male: female ratio of 13: 15. All patients in this
series had a mean BMI of 25.4 Kg/m2 and preoperative
serum albumin > 3 g/dL. Eight of total underwent
right or left lobe hepatectomy. The remaining
underwent segmentectomy, mostly done with more
than one segment. We started with a pure laparoscopic
approach for all cases. Some cases needed to be
converted to a hand-assisted technique because it was
a large hepatic resection which required extended
incision in order to remove the tumor.

No patient was converted to open laparotomy or
even reoperation. Duration of operation ranged from
120 to 585 minutes with a mean of 277 minutes. The
initial cases took longer operative time than the
subsequences. However, major hepatectomy was more
performed in the latter. No gas embolism and no
morbidity were reported in this series.  The pathological
reports of all cases were summarized in Table 2.

Intraoperative blood loss varied from 20 mL-
2,000 mL, with a mean of 390 mL per each. Of these,
there were only 3 cases who received blood transfusion
intraoperatively (case number 8, 21, and 23, respectively
in Table 1). The first case (No. 8) had preoperative
hematocrit (Hct.) at 30%, and underwent laparoscopic
right lobe hepatectomy. He received 2 units of packed
red blood cells (PRCs) and 2 units of fresh frozen
plasma (FFP) transfusion. The second case (No. 20),
who had preoperative Hct. at 30% and underwent
laparoscopic left lobe hepatectomy, received 1 unit of
PRCs transfusion. The third case (No. 23) had
preoperative Hct. at 21% and underwent laparoscopic
right lobe hepatectomy. She received 2 units of PRCs
transfusion. In our series, there were 4 cases (case No.
2, 8, 19 and 26) who had history of coronary heart
disease and were taking antiplatelet medications
(Clopidogrel, Aspirin). We discontinued it 3 days
prior to surgery and restarted within 24 hours
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postoperatively. The mean blood loss of these 4 cases
was 725 mL which was more than overall average (390
mL), and only one case (No. 8) received blood
transfusion. Moreover, 2 of these 4 cases underwent
major right lobe hepatectomy. If excluded of these
two, the mean blood loss would be only 200 mL.

A tube drain was placed in every patient and taken
out on the 4th postoperative day or until there was no
show of any bile or blood. The patients required
opioid-based analgesic requirement varied from 1 to 5
doses (mean = 2), postoperatively. Oral intake was
resumed on the 2nd  postoperative day. All patients
were able to walk by themselves within 48 hours.
Length of postoperative hospital stay ranged from 3 to
11 days (median = 6.6).

We had followed up our patients with a mean

period of time of 20.7 months (range 2-50). They were
able to be back to work within two weeks. All patients
achieved relief from their symptoms completely.
Among the patients who were diagnosed with cancer,
there were three cases of tumor recurrence. Of these,
one (No. 10) died eight months later with heart disease
and metastasis, while the other two (No. 2 & 8)
underwent the second laparoscopic hepatectomy two
years later and were still followed up.

DISCUSSION

Laparoscopic hepatectomy is an advancement of
the continuing evolution of minimally invasive surgery
(MIS). The utmost integration of surgical skills is
essentially required for laparoscopic hepatectomy in
parallel with the adaptation of laparoscopic technique
to this procedure including hi-hilar dissection, biliary
or vascular repair, mobilization of the liver, and
transection of the parenchyma9,10,11,12,13.

Laparoscopic hepatectomy shows a great variety
of advantages over open hepatectomy. Laparoscopic
hepatectomy causes immensely less tissue damage and
thus helps significantly reduce postoperative pain,
shorter hospital stay, and earlier return to daily
activities14,15,16,17.  In addition, there were two published
case-control studies11,18 and one cohort study19  recently
showed that laparoscopic hepatectomy  provided lower

Table 2  Pathological Reports

Pathological Report N (cases)

HCC 10
Metastasis Adenocarcinoma 7
Cavernous Hemangioma 4
Local Nodular hyperplasia 2
Dysplastic nodule 2
Cholangiocarcinoma 2
Metastasis spindle cell carcinoma 1

Figure 1  Hand Port and Trocar position (25)
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blood loss, reduced morbidity, and fewer operative
complications. With regard to an overall malignant
disease, there was no significant difference either in
tumor recurrence or in long term survival18,20,21.
Furthermore, the cosmetic advantages of laparoscopic
hepatectomy are obviously excellent. Earlier
resumption of oral intake is also a great advantage. For
these reasons, the laparoscopic approach should be
brought to account for both benign and malignant
liver disease15,19,11,18,22,23,24.

Our case series showed that laparoscopic approach
was able to be applied for liver resections of malignant
and benign conditions as it provides ultimate
advantages to our patients. No major or minor
complications were detected.  Only 2 patients received
2 units of PRC and another patient used 1 unit of PRC
blood transfusion. All these 3 cases had initially low
hematocrit level before surgery.  A mean postoperative
hospital stay was 6.6 days and within 2 weeks they all
were able to return to their work. Only 2 patients had
a tumor recurrence which later achieved success to re-
resection by laparoscopic technique. One patient in
this series (No. 9) had history of previous open left
lobe hepatectomy and still could undergo laparoscopic
technique in the second time of operation.

In our complicated cases, patients had underlying
disease such as coronary artery disease with status post
PCI or major vascular bypass and continued antiplatelet.
Stopping the medication only 3 days prior to surgery,
and restarting immediately within 24 hours after
hepatectomy was interestingly observed that not much
bleeding occurred and no evidence of any com-
plications from vascular thrombosis detected.

In our initial experience, we began with
laparoscopic peripheral liver resection. After passing
the learning curve, we performed major right and left
hepatic resection for those who had a large tumor
using hand- assisted port to bring out a wide specimen
after performing vascular and bile duct ligation.

In all cases, we used an intra-operative laparoscopic
ultrasound probe for locating the tumor and vascular
supply and for planning a resection margin. Although
some cases had inevitably inferior vena cava or hepatic
vein injury, it was successfully controlled by increasing
abdominal pressure, providing pressure by hand to
compress, or using a gauze pack, and applying a
Ligaclip. During parenchymal resection, we used the

bipolar cauterization to stop small vessel bleeding,
while carefully identified the large vessels and ligated
with a Ligaclip, or sometimes with a horizontal mattress
suture.

After completing a resection, we carefully checked
the raw surface. If there was any bile or capillary
leakage, we stopped it by horizontal mattress suture or
individual figure of eight suture using an absorbable
material. Thus, this was the reason why all our cases
had no prolonged bile leakage or postoperative
bleeding.

Advantages of the hand port include:
- Tactile feedback
- Facilitation of liver mobilization
- Ability to manually compress the liver
- Elimination of the need to make a separate

extraction site incision
- Easiness to stop bleeding or control major

vascular impingement
- Help to suture the liver parenchyma in some

difficult areas
Conversely, disadvantages of the hand port

include:
- Lack of domain
- Interference with the laparoscopic trocars and

instruments
- Risk of hand port Incisional hernia
- Increase of postoperative pain
- Need  of a learning curve to use a hand port

precisely
As per our records, we demonstrated a range of 2

to 50 months survival period of patients undergoing
laparoscopic hepatectomy which was equivalent to the
open technique.  For malignant cases, the pathological
report also demonstrated an adequate free margin.
Additionally, there was no later report of port-site
metastases or intra -abdominal dissemination of tumor
recurrence throughout our follow-up time.

CONCLUSION

Our result has emphasized that laparoscopic liver
resection is indeed worth and safe for both benign and
malignant diseases. It offers the uncountable benefits
for the patients. However, an important consideration
is undeniable that laparoscopic liver resection must be
performed by a proficiently trained surgeon.
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‡©≈’Ë¬ 25.4 Kg/m2 ‡ªìπ°“√ºà“μ—¥μ—∫°≈’∫¢«“ À√◊Õ°≈’∫ ấ“¬∑—Èß°≈’∫∑—ÈßÀ¡¥ 8 √“¬ ∑’Ë‡À≈◊ÕÕ’° 20 √“¬ ‡ªìπ°“√

ºà“μ—¥μ—∫·∫∫μ—¥ÕÕ°‡æ’¬ß∫“ß à«π √–¬–‡«≈“„π°“√ºà“μ—¥‡©≈’Ë¬ 277 π“∑’ ‰¡à¡’√“¬„¥∑’ËμâÕß‡ª≈’Ë¬π‡ªìπ°“√

ºà“μ—¥·∫∫‡ªî¥Àπâ“∑âÕß ‡ ’¬‡≈◊Õ¥‡©≈’Ë¬ 390 ’́́ ’ ¡’ 3 √“¬∑’ËμâÕß„Àâ‡≈◊Õ¥ º≈æ¬“∏‘«‘∑¬“‡ªìπ¡–‡√Áß 20 √“¬ ‰¡à

‡ªìπ¡–‡√Áß 8 √“¬ „™â¬“·°âª«¥™π‘¥©’¥‡¢â“À≈Õ¥‡≈◊Õ¥‡©≈’Ë¬ 2 §√—Èß/√“¬ √–¬–‡«≈“Õ¬Ÿà‚√ßæ¬“∫“≈‡©≈’Ë¬ 6.6 «—π
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