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ABSTRACT

Synchronous resection of primary neuroendocrine tumors (NET) with liver metastases remains controversial, although
recent studies have demonstrated its safety in select patients. Synchronous laparoscopic gastric and liver resection has
been rarely reported. We report the case of a 65-year-old man who underwent successful simultaneous D2 subtotal
gastrectomy with hepatectomy and cholecystectomy for metastatic gastric NET. This is the first reported case of totally
laparoscopic simultaneous D2 gastrectomy with hepatectomy and cholecystectomy for metastatic gastric NET. Laparo-
scopic simultaneous gastrectomy and hepatectomy is feasible and safe in select patients with metastatic gastric NET.
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INTRODUCTION

Neuroendocrine tumors (NETs) are rare, with a reported
incidence of 4 to 5 cases per 100,000 population per year in
the United States.1 They are usually slow growing with a
favorable prognosis.2 However, liver metastases are a com-
mon occurrence and are reported to occur synchronously
with the primary tumor in 50% of patients.3 The optimal
treatment of liver metastases is presently unknown.4 Ac-
cepted treatment modalities include surgical resection and
nonsurgical modalities such as local ablative therapy, intra-
arterial locoregional therapy, chemotherapy, and radiother-
apy. Nonetheless, most investigators currently would recom-
mend aggressive surgical resection if an R0 resection can be
achieved in well-differentiated NETs.2 Synchronous resec-
tion of both the primary NET and liver metastases remains
controversial, although a recent study from Memorial-Sloan
Kettering Cancer Center demonstrated its safety in 36 highly
selected patients with primary or recurrent NET.2

When laparoscopic surgery was first introduced for ab-
dominal malignancies, it was initially met with much

skepticism.5 However, currently, laparoscopic surgery has
been demonstrated to be safe, with similar oncologic
outcomes to open surgery for various abdominal malig-
nancies such as colon, liver, and gastric cancers.6–8 None-
theless, despite the increasing use of laparoscopic resec-
tion for abdominal malignancies, totally laparoscopic
simultaneous resection of metastatic carcinomas remains
rare because of the complexity of these procedures.5,9

Combined colon and liver resection for stage IV colorectal
cancer is currently probably the most common indication
for simultaneous resections for metastatic carcinoma. In a
recent retrospective analysis of the United States Nation-
wide Inpatient Sample conducted from 2002 to 2006, 3625
such cases were performed.10 This database represents
�20% of the stratified sample of US community hospi-
tals.10 Nevertheless, simultaneous totally laparoscopic co-
lon and hepatic resection has only been rarely reported.5,9

Currently, simultaneous combined gastric and liver resec-
tion is extremely rare because complete surgical resection
of liver metastases from metastatic gastric carcinoma is
extremely controversial and not well accepted.11 On one
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hand, simultaneous resection of metastatic gastric NET to
the liver is more acceptable and has been reported, albeit
rarely, worldwide.2,12 In this study, we present to our
knowledge the first reported case in the English literature
of totally laparoscopic simultaneous D2 gastrectomy with
hepatectomy and cholecystectomy for metastatic gastric
NET.

CASE REPORT

A 65-year-old man was admitted to the hospital with
stable upper gastrointestinal bleeding. Gastroscopy re-
vealed a 3-cm tumor arising from the antrum, requiring a
biopsy. Histologic examination confirmed a grade 2 NET.
Staging computed tomographic (CT) scan demonstrated
the 3-cm polypoidal tumor within the stomach with a
2.5-cm mass in segment 4b of the liver (Figures 1 and 2).
Serum chromogranin A was elevated at 298.5 �g/L (nor-
mal range, 0–100 �g/L). The rest of the biochemical tests,
including serum fasting gastrin, liver function, and 24-
hour urine 5-OH indole acetic acid (5-HIAA), demon-
strated results within normal limits. The patient was diag-
nosed with type 3 gastric carcinoid with liver metastases.
A staging 68Ga-DOTATATE positron emission tomogra-
phy scan (Figure 3) was performed and showed the
primary carcinoid tumor in the stomach with regional
lymph node involvement (gastrohepatic ligament) and 3
metastatic nodules in the liver (1 corresponding to the

Figure 2. A 2.5-cm lesion in segment IVb.

Figure 3. A 68Ga-DOTATATE positron emission tomography
scan demonstrating the 2.5-cm segment IVb metastatic nodule,
with an adjacent sub-centimeter nodule on the surface of the
right lobe. There was also regional lymph node involvement
within the gastrohepatic ligament.

Figure 1. A CT scan demonstrating the 3-cm polypoidal tumor
rising from the gastric antrum.
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lesion in segment IVb on CT and 2 lesions on the surface
of the right lobe). There were no other extrahepatic me-
tastases. A laparoscopic combined D2–subtotal gastrec-
tomy and resection of the liver metastases with cholecys-
tectomy was planned for the patient.

For surgery, the patient was placed in the reverse Tren-
delenburg position with his legs apart, and the surgeon
stood between his legs, with the cameraman and assistant
to the left. The 12-mm umbilical port was created via open
technique (Figure 4A). After a pneumoperitoneum was
established, 4 additional ports were inserted (two 12-mm
ports and two 5-mm ports (Figure 4B-E). Intraoperative
ultrasonography confirmed the 3 nodules in the liver.
Cholecystectomy, segment IVb resection, and metastec-
tomy of the two superficial 5-mm nodules were per-
formed. Hepatic parenchymal resection of segment IVb
was performed using the combination of a Cavitron Ultra-
sonic Surgical Aspirator (CUSA) (Valleylab, Boulder, CO)

and an Enseal device (Ethicon Endo-Surgery, Cincinnati,
OH). Larger hepatic pedicles were clipped and divided.
The Harmonic scalpel (Ethicon Endo-Surgery) was used
to resect the two superficial nodules on the surface of the
right lobe. The resected specimens were placed in a plas-
tic retrieval bag and left in the peritoneal cavity.

The patient was repositioned into the supine position for
the gastrectomy and two 12-mm ports were inserted (Fig-
ure 4F and G). The surgeon and cameraman were on the
patient’s right side. The liver was retracted with a liver
retractor, and dissection was performed using the Har-
monic scalpel (Ethicon Endo-Surgery). The gastrocolic
ligament was divided, completing #4SB and #4D, and the
right gastroepipolic artery and vein were doubly clipped
and divided. The infrapyloric vessels were clipped and
divided, taking #6 nodes. Subsequently, supraduodenal
dissection was performed along the gastroduodenal ar-
tery, common hepatic artery, and proper hepatic artery,
completing the #5, #12A, #8, and #8P lymph node dissec-
tions. The right gastric artery was divided between clips.
The duodenum was divided using the motorized Echelon
Flex 60 with blue cartridge (Ethicon Endo-Surgery). The
left gastric artery and vein were clipped and divided,
completing #7 and #9 lymphadenectomy. Dissection
along the splenic artery was performed to complete #11P
and, finally, #1 and #3 dissections were completed before
a proximal gastric transection was performed using the
motorized stapler with blue cartridge (two fires). The left
port side (Figure 4G) was enlarged to 4 cm transversely,
and the gastric and liver specimens were retrieved. Intra-
corporeal Bilroth II reconstruction was performed with
the stapler, and the enterotomies were sutured closed in a
continuous fashion. Tisseel glue (Baxter, Chicago, IL) and
Surgicel (Ethicon Biosurgery, Somerville, NJ) were ap-
plied on the raw liver surface. Finally, two closed suction
drains were placed with the tips into Morrison’s pouch
and to the left subphrenic space.

The total operative time was 575 minutes and the esti-
mated blood loss was 250 mL. No intraoperative blood
transfusion was required. The patient’s postoperative re-
covery was uneventful and he was discharged on postop-
erative day 6. Final histologic results demonstrated a 3-cm
well-differentiated NET of the stomach, with 2 of 49 lymph
nodes positive for metastases. The mitotic count was 6 per
10 hpf. The 3 resected liver nodules were also confirmed
to be NET metastases with clear margins. The patient was
readmitted on postoperative day 10 with symptoms sug-
gestive of delayed gastric emptying. Gastroscopy demon-
strated that both efferent and afferent limbs were widely
patent, and a contrast study showed delayed but free flow

Figure 4. Incisions and port placement on the patient’s abdo-
men. A, umbelical port; B to E, ports per hepatectomy; F to G,
additional ports for gastrectomy.
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of contrast down the efferent limb. The patient was grad-
ually progressed to an oral diet and was discharged well
on postoperative day 18. He remained symptom-free on
review at postoperative day 32.

DISCUSSION

The optimal treatment strategy for metastatic NET is pres-
ently not well defined. Synchronous resection for meta-
static NETs has not been well addressed, although a recent
study reported the safety of this approach in 36 patients
who underwent surgery at the Memorial Sloan-Kettering
Cancer Center.2 The overall morbidity was 44%, and there
was one case of mortality after a Whipple procedure with
right trisectionectomy.2 The 5-year overall survival was
69%. In the series, 3 patients had a gastrectomy for the
primary tumor, with concomitant liver resection. The pos-
sible advantages of synchronous resection include (1)
avoidance of the complications of the primary tumor in-
cluding bleeding and obstruction, (2) improved survival,
(3) improved long-term symptom control, and (4) reduced
total morbidity and length of stay by avoiding a second
surgery.2 Routine cholecystectomy should be performed
during synchronous resection to avoid the potential com-
plications associated with the future use of hepatic arterial
embolizations and somatostatin analogs.2

In the present study, we have described the first case of
totally laparoscopic simultaneous D2 subtotal gastrectomy
with hepatectomy and cholecystectomy for metastatic gas-
tric NET. Although laparoscopic D2 gastrectomy is rou-
tinely performed in many Asian countries for gastric car-
cinoma,8 simultaneous laparoscopic gastric and hepatic
resection has never been reported because hepatic resec-
tion is almost never indicated for liver metastases from
gastric carcinoma. However, this combined approach
should be considered in carefully selected patients who
may benefit from the various advantages offered by min-
imally invasive surgery. The obvious limitation of this
combined procedure lies in its complexity, as evidenced
by the long operating time. Nonetheless, we have dem-
onstrated its safety as shown by the minimal blood loss
and the absence of major postoperative morbidity. When
complex laparoscopic surgery is undertaken, it is impor-
tant to remember that conversion is considered prudent
surgical practice rather than failure. It should be per-
formed when patient safety is potentially compromised,
such as when there is significant blood loss or there is
failure to progress, resulting in extended operating times.7

A major determinant in the selection of patients for this
complex simultaneous laparoscopic procedure lies in the

experience and technical ability of the operating surgeon.
For laparoscopic D2 gastrectomy, size and location of the
tumor are two major factors that determine the complexity of
the procedure. Larger tumors are frequently difficult to ma-
nipulate laparoscopically, whereas proximally located tu-
mors may require a total gastrectomy. However, these are
not absolute contraindications to the procedure because
laparoscopic total gastrectomy12 and laparoscopic gastrec-
tomy for advanced stage gastric cancers13 are routinely per-
formed in certain highly specialized centers. This is similar
for laparoscopic hepatectomy, whereby tumor size and lo-
cation are the two important determinants of the complexity
of the surgery. Tumors located in the “accessible” segments,
such as segments 2, 3, 4b, 5, and 6, are the most amenable to
laparoscopic resection.8 However, this is again dependent
on the operating surgeon’s ability and experience; expert
surgeons have reported successful laparoscopic resection of
all segments in the liver including the right posterior seg-
ments (segments 7 and 8), caudate lobe, and even living
donor right hepatectomies.14,15

In an effort to reduce the operating time and complexity
of certain laparoscopic procedures, various minimally in-
vasive strategies have been used as a complement or an
alternative to totally laparoscopic surgery, including hand-
assisted laparoscopic and laparoscopic-assisted surgery.
These techniques may be adopted by less experienced
surgeons, especially during the early phase of the learning
curve. As in laparoscopic colectomy, laparoscopic-as-
sisted gastrectomy, whereby the anastomosis is performed
extracorporeally, is more widely performed than totally
laparoscopic gastrectomy. This is likely because of the
significant time savings afforded by the latter approach.
The hand-assisted laparoscopic approach to gastrectomy
may also result in a shorter operating time compared with
the purely laparoscopic approach.16 For similar reasons,
the laparoscopic-assisted and hand-assisted approaches
have been proposed for hepatectomies, especially for
major hepatectomies and tumors located in positions that
are difficult to access.17 At this time, it is uncertain which
of these techniques is superior.

In conclusion, laparoscopic simultaneous D2 gastrectomy
with hepatectomy and cholecystectomy is feasible and
safe and should be considered in select patients with
metastatic gastric NET.
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