| observational study

Medicine

Can surgical treatment be justified for
neuroendocrine carcinoma of the gallbladder?
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Abstract N\
Clinical features and treatment of GB neuroendocrine carcinoma (GB-NEC) are not well understood. This study aimed to analyze |
clinical outcomes of GB-NEC and verify the oncologic benefit of surgical treatment.

From October 1994 to December 2014, the medical records of 31 patients with GB-NEC at a single center were retrospectively
reviewed. There were 18 inoperable cases due to distant metastasis, including 7 of best supportive care (Tx.1) and 11 of non-
operative palliative treatment (Tx.2). 4 patients received non-curative, palliative resection (Tx.3). Only 9 patients were able to undergo
curative-intent resection (Tx.4).

Among the 31 patients with GB-NEC, preoperative mean value of carbohydrate antigen 19-9 (CA 19-9) was 74.8+156.1 U/mL
and the median overall survival time was 10 months (range 7.0-12.0 months). Of these, 21 (67.7%) patients received systemic
treatment. Among 9 patients who underwent curative-intent resection (Tx.4), 9 patients had poorly differentiated cancer cells and 7
patients received radical cholecystectomy. 6 patients had adjuvant treatment including concurrent chemoradiation therapy (CCRT) or
chemotherapy alone. The recurrence rate was 88.9%. The median overall survival between 4 groups was as follows: 4.0 (3.0-18.0)
months in Tx.1 (n=7) versus 9.0 (8.0-21.0) months in Tx.2 (n=11) versus 11.0 (8.0-15.0) months in Tx.3 (n=4) versus 23.0
(8.0-34.0) months in Tx.4 (n=9), respectively. Significant differences in median overall survival time existed between Tx.2 and Tx.4; 9
(8.0-21.0) months versus 23.0 (8.0-34.0) months (P=.017).

Most GB-NECs show poor biologic behavior. Nonetheless, curative-intent resection could possibly promote longer survival than
other treatment modalities for GB-NEC. Efforts to undergo curative resection through early detection and development of adjuvant
treatment are needed.

Abbreviations: CCRT = concurrent chemoradiation therapy, CD56 = cluster of differentiation 56, CgA = chromogranin A, GB =
gallbladder, GB-NEC = gallbladder neuroendocrine carcinoma, GB-SCNEC = small cell NEC of the GB, Gl = gastrointestinal,
MANEC = mixed adeno-neuroendocrine carcinoma, NETs = neuroendocrine tumors, NSE = neuronspecific enolase, Syn =
synaptophysin, Tx.1 = best supportive care, Tx.2 = non-operative palliative treatment, Tx.3 = non-curative, palliative resection, Tx.4
= curative-intent resection, WHO = World Health Organization, 5-FU = 5-fluorouracil, CA 19-9 = carbohydrate antigen 19-9.
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1. Introduction

Neuroendocrine tumors (NETs) are malignant disease and develop
usually along gastroenteropancreatic sites.''?! Biliary NETs
account for less than 1% of all NETs.">* Among these,
gallbladder neuroendocrine tumors (GB-NETs) are particularly
rare.”! The Surveillance, Epidemiology, and End Results (SEER)
registry reported that merely 278 cases of GB-NETs occurred
between 1973 and 2005, accounting for 0.5% of all NET cases.[*”!
Based on World Health Organization (WHO) 2010 classifica-
tion,'®! NETs are composed of neuroendocrine tumor grade 1
(NET G1), neuroendocrine tumor grade 2 (NET G2), neuroendo-
crine carcinoma grade 3 (NEC G3); large cell or small cell type and
mixed adeno-neuroendocrine carcinoma (MANEC). Specifically,
66% of NECs arises in the gastrointestinal (GI) tract, and NECs in
the extrahepatic duct and gallbladder (GB) represent only 0.2% to
2% and 0.2% of all GI tract NECs.!*”!

A very low incidence of GB carcinoma (GB-NECs) made it
difficult to analyze clinicopathologic features of disease and
establish a treatment strategy. There were only a few case reports
and investigations analyzing clinical outcomes of GB-NEC. As a
result, the purpose of this study is to uncover clinicopathologic
features and survival outcome of GB-NEC Finally, this study
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attempts to illuminate new details regarding this unfamiliar
disease and validate effect of provide proper treatment modality.

2. Methods

2.1. Methods and patients selection

From 1994 to 2014, 31 patients were diagnosed with GB-NEC at
a single center. One pathologist (Jang KT) confirmed all reports
and findings. The data from these patients were prospectively
collected in electronic medical record form and retrospectively
reviewed. The demographics and clinical features of 31 GB-NEC
cases were summarized in Table 1. This study was approved by
Institutional Review Board of Samsung Medical Center, Seoul,
Republic of Korea (approval number: 2017-12-046)

Demographics and clinical features of GB-NEC (31 cases).

n=31
Age (yr, mean+SD) 57.0+12.0
Gender (male:female) 13:18
BMI (kg/m?, mean +SD) 229433
Symptoms (n, %)*
Abdominal pain 29 (93.5)
Jaundice 4 (13.0)
Weight loss 2 (6.5
Fever 132
Nausea and vomiting 182
Incidental 132
Palpable mass 182
Co-morbidity (n, %) 13 (41.6)
Cardiovascular disease 5(16.0)
Cerebrovascular disease 132
Diabetes mellitus 182
Pulmonary disease 132
Others 5(16.0)
Preoperative CEA (ng/mL, mean+ SD) 16+1.4
Preoperative CA19-9 (U/mL, mean + SD) 74.8+156.1
Preoperative bilirubin (mg/dL, mean 4+ SD) 1.6+26
Follow-up duration (mo) 11.5 (3.0-34.0)
Gallstone (n, %) 7 (22.5)
Chronic cholecystitis (n, %) 10 (32.3)
Size of tumor (cm, mean=+SD) 51+25
Tumor location (n, %)
Hepatic side 22 (70.9
Peritoneal side 9(29.1)
T stage [n (clinical stage/pathologic stage)”, %]
T 0(0)
T2 2/5 (22.6)
T3 13/7 (64.5)
T4 3/1 (12.9)
Regional lymph node metastasis [n (clinical stage/pathologic stage), %]
NO 5/3 (25.8)
N1 17/6 (74.2)

Distant metastasis at diagnosis [n (clinical stage/pathologic stage), %] 2/18 (64.5)

Systemic treatment® (n, %) 21 (67.7)
CCRT 7 (22.6)
Chemotherapy only 14 (45.1)

BMI=hody mass index, CCRT=concurrent chemoradiation, CEA=carcinoembryonic antigen, CA
19-9 =carhohydrate antigen 19-9.

" indicates number of each symptom and disease. “%" means frequency generated from all
31 cases.

T “Clinical stage” implies stage evaluated from image work up and “pathologic stage” implies stage
accessed from pathologic confirmation obtained by operation, biopsy or fine-needle aspiration
cytology.

*Various forms of systemic treatment irrespective of oncologic purpose of therapy.

Medicine

2.2. Definition of treatment

Figure 1 illustrates treatment in 31 patients who were diagnosed
with GB-NEC. Of these patients, 18 patients did not undergo
surgery because distant metastasis was confirmed by pathologic
examination. The tissues were obtained by biopsy and/or fine-
needle aspiration cytology. Among these, 7 patients did not want
any further palliative treatment and only received the best
supportive care (Tx.1), consisting of emotional support and
medical treatments for symptom control such as analgesics,
antibiotics, antiemetics, or antidiarrheals without surgery,
chemotherapy or concurrent chemoradiation therapy (CCRT).
In contrast, palliative chemotherapy or CCRT was carried out in
11 patients with consent from patients and guardians. This was
defined as non-operative palliative treatment (Tx.2). The
remaining 13 patients were able to undergo surgery. Among
these, 4 patients underwent non-curative, palliative resection
(Tx.3), of whom 2 received palliative cholecystectomy for tissue
confirmation or resolving the problem of perforation at the GB,
despite detection of distant metastasis by preoperative computed
tomographic scan. The other 2 cases did not exhibit distant
metastasis on a preoperative image examination. However,
1 patient underwent palliative cholecystectomy due to difficulties
of approach to a hepatoduodenal ligament despite positive cancer
presence in the cystic duct upon frozen examination. Another
patient was 78 years old and had ischemic heart disease. We
underwent palliative cholecystectomy considering high risk of
perioperative morbidity and life expectancy. Finally, only 9
patients were able to receive curative intent resection (Tx.4).

2.3. Preoperative work up and operation methods

We performed abdominal computed tomographic examination
for evaluation of respectability and formulating a surgical
strategy. Assessment of tumor depth, invasion to adjacent organ
and evidence of distant metastasis was done through image work
up preoperatively. If no distant metastatic lesion was shown and
tumor resectability was confirmed, curative intent operations
were performed. The extent of resection was determined by the
surgeon’s comprehensive evaluation based on intraoperative
gross findings of cancer and state of the patient. First, if the depth
of invasion appeared to be more than a T2 lesion, a radical
cholecystectomy was performed, including removal of the GB,
regional lymph node, and liver close to the GB bed. In such cases,
the frozen examination in reference to depth of invasion was not
performed. However, if there is uncertainty in the depth of
invasion exceeding a T2 lesion, frozen examination was
performed for further analysis. In case of more than a T2 lesion
confirmed on frozen examination, radical cholecystectomy was
done. The extent of liver and GB bed resection was more than
2 c¢cm in depth of GB bed or bisegmentectomy of segment 4b and
5 respectively. If the tumor invades the hilar area, proximal
common bile duct or adjacent major vessel like hepatic artery or
portal vein, hemihepatectomy or extended hemihepatectomy was
considered.

2.4. Histopathologic examination and cancer staging

Immunohistochemical examination of synaptophysin (Syn),
chromogranin A (CgA), neuronspecific enolase (NSE), Ki-67,
cluster of differentiation 56 (CDS56), cluster of differentiation 99
(CD99), p53, transmembrane glycoprotein Mucin 1 (MUC1),
and transmembrane glycoprotein Mucin 6 (MUC6) was
performed. The diagnosis of GB-NEC was based on the WHO
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Figure 1. Treatment in patients diagnosed with GB-NEC. CCRT =concurrent chemoradiation treatment.

classification published in 2010.”®! Among them, diagnostic
criteria of small cell NEC of the GB (GB-SCNEC) was as follows:

(1) NET with >10 mitoses/2 mm?* and small cell cytological
features.10-!1]

(2) positive findings of more than 1 protein, including CgA and
Syn, or CD 56, known as neuroendocrine markers in
immunochemistry.[”-1!

The diagnosis of large cell NEC of the GB (GB-LCNEC) is
performed by following criteria:

(1) NET with >10 mitoses/2 mm” and cytologic features of a
large cell carcinoma!'?!

(2) strong cytoplasmic staining for neuroendocrine markers
(CgA and Syn) in immunochemistry. ™!

The definition of MANEC is a carcinoma that is a mixture of 2
morphologically recognizable phenotypes, including both gland
forming epithelial and neuroendocrine cells, and satisfies a
condition that at least 30% of either component exist.!®! The
7th edition of TNM staging for GB cancer issued by the American
Joint Committee on Cancer (AJCC) was utilized for cancer staging.

2.5. Follow-up

Follow-up examinations were performed at 3-month intervals for
the first 12 months after operation, and then decreased to
6 months intervals. In the case of no recurrence for 18 months after
resection, follow-ups were maintained to 6-months. Follow-up
studies were composed of image work ups, including computed
tomography and laboratory findings such as tumor markers.

2.6. Definition of recurrence

Recurrence of disease was detected by radiologic or histologic
findings during follow-up periods. The locoregional recurrence
was defined as follows:

(1) local ill-defined mass or soft tissue on hepatic resection
margin or bilioenteric anastomosis site

(2) increase in size of lymph node along porta hepatis or
retroperitoneal lymph nodes.

By contrast, if the suspicious radiologic findings on intra-
hepatic, peritoneum, lymph node beyond locoregional area or
extra-abdominal sites were detected or pathologic confirmation
was done, it was classified as a distant recurrence.

2.7. Statistical analysis

Concerning cross-tabulate nominal data, Chi-square tests were
implemented. Parametric continuous variables and nonparametric
continuous variables were analyzed using Student # tests and the
Mann—Whitney test, respectively. The analyses of disease-free and
overall survival rates were performed using the Kaplan-Meier
method and survival curves were compared using the log-rank test.
Statistical significance was set at a value of P<.05. Data were
analyzed using SPSS statistics version 23.0 (IBM corporation).

3. Results

3.1. The demographics and clinical features of GB NEC
(31 cases)

The demographics and clinical features of 31 GB-NEC cases were
summarized in Table 1. The mean age was 57.0 +£12.0 years and
18 patients were female. The most common presenting symptom
was abdominal pain, exhibited by 29 (93.5%) out of 31 patients.
Preoperative mean value of carbohydrate antigen 19-9 (CA 19-9)
was 74.8+156.1 higher than the normal range (0-37 U/mL).
Gallstone and chronic cholecystitis were found in 7 (22.5%) and
10 (32.3%) patients, respectively. The median follow-up
duration was 11.5 months (range 3.0-34.0 months). The median
overall survival time was 10 months (range 7.0-12.0 months).
21 (67.7%) patients received systemic treatment.
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Clinicopathologic data of patients with curative intent resection

(Tx.4).

N=9

Age (yr, mean +SD) 56.7+9.4
Gender (male:female) 2.7

BMI (kg/m?, mean +SD) 222+3.4
ASA classification (n, %)
1 5 (55.6)
2-3 4 (44.4)
>4 0(15.2)
Symptoms
Abdominal pain 6 (66.7)
Jaundice 2 (22.2)
Weight loss 1(11.1)
Fever 0(0)
Nausea and vomiting 0 ()
Co-morbidity (n, %) 3(33.3)
Cardiovascular disease 00
Cerebrovascular disease 0(0)
Diabetes mellitus 0(0)
Pulmonary disease 10111
Others 2 (22.2)
Preoperative CEA (ng/mL, mean 4+ SD) 1.83+1.3
Preoperative CA19-9 (U/mL, mean + SD) 37.4+52.7
Preoperative bilirubin (mg/dL, mean+SD) 05+0.2
Blood loss (mL, mean + SD) 250.0+£57.7
Operating time (min, mean +SD) 246.5+45.6
Postoperative hospital stay (day, mean +SD) 12.3+4.6
Gallstone (n, %) 2222
Chronic cholecysitis (n, %) 3(33.3)

Follow-up duration (mo)
Operation type

18.6 (8.0 — 34.0)

Cholecystectomy only 10119
Cholecystectomy + LND 1(11.1)
Radical cholecystectomy 7 (77.8)
Cholecystectomy + LND + subsegmentectomy 5 (55.6)
of 4b + 5
Cholecystectomy + LND + subsegmentectomy 10110
of 4b + 5 + BDR
Cholecystectomy + LND + hepatectomy* + BDR 10110
Size of tumor (cm, mean +SD) 55+1.6
Tumor location (n, %)
Hepatic side 4 (44.4)
Peritoneal side 5 (55.6)
WHO Classification (n, %)
NET G1 0(0)
NET G2 0(0)
NEC G3 7(77.7)
LCNEC 1(11.7)
SCC 6 (66.6)
MANEC 2 (22.3
Pathologic differentiation
Well or moderately differentiated 00
Poorly differentiated 9 (100)
T stage (n, %)
T 0(0)
T2 4 (44.4)
T3 4 (44.9)
T4 1(11.7)
Regional lymph node metastasis (n, %)
NO 3333
N1 6 (66.7)
Lymph node ratio 0.3+04
Distant metastasis (n, %) 0(0)
Lymphovascular invasion (n, %) 5 (565.5)
(continued))

Medicine
(continued).
N=9
Perineural invasion (n, %) 4 (44.4)
Immunohistochemistry
Synaptophysin 7(77.8)
Chromogrannin A 4 (44.4)
NSE (neuronspecifc enolase) 3(33.3)
CD56 5 (565.5)
CD99 1(11.1)
p53 1(11.1)
ki67 4 (44.4)
MUCT 1(11.1)
MUC6 1(11.1)
Recurrence (n, %) 8 (88.9)
Systemic treatment (n, %) 8 (88.8)
CCRT 4 (44.4)
Chemotherapy only 4 (44.4)

ASA =american society of anesthesiologists physical status classification, BDR = bile duct resection,
CA 19-9=carbohydrate antigen 19-9, CCRT = concurrent chemoradiation therapy, CD56 = Cluster of
differentiation 56, CD99=Cluster of differentiation 99, CEA=carcinoembryonic antigen, CgA=
chromogranin A, LCNEC=large cell neruoendocrine carcinoma, LND=Ilymph node dissection,
MANEC = mixed adenoneuroendocrine carcinoma, MUC1 =transmembrane glycoprotein Mucin 1,
MUC6 = transmembrane glycoprotein Mucin 6, NEC G3 = neuroendocrine carcinoma grade 3, NEC=
neuroendocrine carcinoma, NET G1=neuroendocrine tumor grade 1, NET G2 =neuroendocrine
tumor grade 2, NET=neuroendocrine tumor, NSE=neuronspecific enolase, SCC=small cell
carcinoma, WHO=world health organization.

“One patient received right trisectionectomy

3.2. Clinicopathologic details of GB-NEC (Tx.4)

Table 2 summarizes characteristics and clinical outcomes of 9
patients with curative intent resection (Tx.4). The mean age was
56.7+9.4 years and 7 patients were female. The most common
presenting symptom was abdominal pain, exhibited by 6 out of 9
patients. Preoperative mean value of carcinoembryonic antigen
(CEA) was within the normal range (0-3 ng/mL), while the mean
value of CA 19-9 was above average (0-37 U/mL). Gallstone and
chronic cholecystitis were found in 2 and 3 patients, respectively.
The median follow-up duration was 18.6 months (range 8.0—
34.0 months).

Radical cholecystectomy was performed in 7 of the 9 patients.
Among the 7 patients with extended cholecystectomy, 6 received
segmentectomy of 4b and 5 and 1 patient underwent right
trisectionectomy due to tumor invasion into the right lobe and
perihilar area. Lymph node dissection including hepaticoduode-
nal ligament without hepatic resection was performed in 1 patient
because a nonviable tumor was shown in the frozen biopsy of the
GB neck. One patient underwent simple cholecystectomy under
suspicion of cholecystitis and was diagnosed with GB-NEC
incidentally as in final pathology.

There were 9 (100%) poorly differentiated tumors in all 9 cases.
Of these cases, 6 showed GB-SCNEC and MANEC were found in 2
cases. The immunohistochemical expression of marker proteins
was observed; 7 cases of Syn, 5 cases of CD56, 4 cases of
chromogrannin A, 4 cases of Ki67 and 3 cases of NSE, respectively.
Except for 3 cases, 6 patients had adjuvant treatment including
CCRT or chemotherapy alone; 3 cases of CCRT and 3 cases of
chemotherapy alone, respectively. Of the 3 patients with adjuvant
CCRT, 1 patient received 5-fluorouracil (5-FU) as the chemoregi-
men. The regimen performed in the remaining 2 cases could not
be determined due to missing medical records. The regimen of
3 patients with curative intent resection followed by adjuvant
chemotherapy alone was etoposide and cisplatin treatment.
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Figure 2. (A) 5ys overall survival rate (Tx.4—curative intent resection). (B) 5ys disease free survival rate (Tx.4 —curative intent resection) . GB-NEC =gallbladder

neuroendocrine carcinoma.

There were no in-hospital deaths and 90 days mortality among
the 9 patients. Two patients were still alive during 14-month and
23-month follow-up period, respectively. Median overall survival
and disease-free survival were 23.0 (8.0-34.0) and 10.0 (5.0—
23.0) months, respectively (Fig. 2). The recurrence rate after
curative-intent resection was 88.9%. The locoregional recurrence
developed at the aortocaval space in 1 case. There were 8
identified sites of distant recurrence; 5 cases of intrahepatic area,
2 cases of distant lymph node, and 1 case of peritoneum,
respectively. Among the 8 patients with recurrence, 3 patients

were treated with palliative treatment. 2 patients were treated
with etoposide and cisplatin. One patient was treated with
etoposide and cisplatin-based CCRT.

3.3. Comparative analysis of treatment modality in
GB-NEC

Survival analysis according to treatment methods in 31 patients
who were diagnosed with GB-NEC was shown in Figure 3A. The
median overall survival between 4 groups was as follows: 4.0

100 — Ix1q 5o g.4e8
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Figure 3. (A) 5 years overall survival rate— GB-NEC (all treatment). (B) 5 years overall survival rate—GB-NEC (Tx.2 —non-operative palliative treatment versus Tx.4

—curative intent resection).
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(3.0-18.0) months in Tx.1 (n="7) versus 9.0 (3.0-21.0) months in
Tx.2 (n=11) versus 11.0 (3.0-15.0) months in Tx.3 (n=4) versus
23.0 (8.0-34.0) months in Tx.4 (n=9), respectively. The median
survival time of Tx.4 was significantly longer than Tx.1 and Tx.2,
respectively (23.0 months vs 4.0 months, P=.006; 23.0 months
vs 9.0 months, P=.017). Meanwhile, Tx.4 did not show better
survival outcomes than Tx.3, significantly (23.0 months vs 11.0
months, P=.381). There was no significant difference in Tx.1
versus Tx.2, Tx.2 versus Tx.3, and Tx.1 versus Tx.3, respectively
(P=.448, P=.287, and P=.407).

Clinicopathologic details of 11 cases of Tx.2 were compared to
9 cases of Tx.4, and with the exception of follow-up duration [9.6
(3.0-21.0) months versus18.6 (8.0-34.0) months, P=.021], a
significant difference between 2 groups was not observed.
Although the P value is more than .05, Tx.2 had a greater
proportion of T3/T4 stage and positive regional lymph nodes
metastasis than Tx.4. The difference of overall survival between
2 groups was statistically significant (P=.017) (Fig. 3B). The
median overall survival was 9.0 (3.0-21.0) months in Tx.2and
23.0 (8.0-34.0) months in Tx.4, respectively.

4. Discussion

Several studies have reported dismal prognosis of GB-NEC with a
median overall survival of 3 to 14 months.!*7137! Most patients
died within 3 years after diagnosis.**1>18] Rare, but poor
prognosis of GB-NEC was also shown in the present study. Many
researchers suggested that poor oncologic outcome could be
caused by aggressive biologic behavior of tumor and advanced
stage at presentation. Chen et al’s study represented that GB-
NEC has a tendency of advanced disease progression at
diagnosis, poor differentiation of tumor cells and lymphatic
metastases compared to GBC."*! In the study, 9 of 10 cases in
GB-NEC were stage IV and lymph node metastasis occurred in
70.0%. Kim et al reported cancer stage of all 7 patients diagnosed
with GB-NEC after curative resection was IIIB or worse and more
than half of total GB-NEC had metastasis of lymph nodes and
liver."! In our study, no patients were diagnosed with GB-NEC
by the screening test. Insidious progression of disease and late
diagnosis may contribute partly to the advanced stage of GB-
NEC at detection. In addition, poor cell differentiation in all
patients undergoing curative resection seems to have affected
poor prognosis.

There has been an ongoing debate over whether the treatment
of GB-NEC requires aggressive radical surgery in recent years.
Some studies have reported skeptical results of surgical treatment.
Lee et al showed indirect results suggesting that surgical
treatment was not superior to chemotherapy.!'®! In the study,
no significant difference in overall median survival after
treatment for 6 GB-NEC versus 6 cases of MANEC was found
(9.3 months vs 8.0 months, respectively; P=.997); 4 out of 6 in
GB-NEC receiving chemotherapy and all 6 in MANEC
undergoing surgical treatment had similar poor survival out-
comes. Through literature review, Fujii et al suggested chemo-
therapy is effective and a useful modality of treatment to improve
survival rather than surgery.""*! A total of 53 patients in the study
could not receive radical operations because of the characteristics
of disease being diagnosed late and progressing to a severe stage.
Inoperable states at diagnosis were also found in Kamboi et al’s
study."8! All 19 patients had distant metastasis at detection and
were treated by palliative chemotherapy.

By contrast, other studies insisted that a surgical approach is
one of the most important treatments for GB-NEC.!'>17:20!
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Despite no established, widely accepted surgical strategy, many
authors suggested that aggressive, radical cholecystectomy would
be a method to improve survival.'7>1821 Kim et al reported 7
cases of GB-NEC with surgical resection.*! In the study, all
patients underwent aggressive radical cholecystectomy; 3
received radical cholecystectomy and 4 extended cholecystecto-
my with liver lobectomy. However, there was no study that
compared directly the curative intent resection to non-operative
palliative treatment. The present study demonstrated that even if
the chances of receiving curative intent resection are extremely
low, the curative intent surgical approach has a significantly
better outcome compared to non-operative palliative treatment.
By contrast, palliative resection has no significant effect on
improving median survival compared to the best supportive care
and non-operative palliative treatment, respectively. Thus, for
resectable cases, in which no distant metastasis on preoperative
image work up or pathologic confirmation was found, curative-
intent resection such as radical cholecystectomy should be given
priority first as a treatment of GB-NEC. Considering the fact that
late diagnosis takes away chances of getting curative intent
resection, early detection of the disease should also be made,
along with the efforts to accomplish curative resection.

In our study, despite significantly better outcomes of curative
intent resection compared to non-operative palliative treatment,
all patients expired within 3 years. In this regard, in order to
improve survival rate after curative resection, development of
effective and safe adjuvant treatment is urgently needed. In fact,
there was no standardized protocol of adjuvant treatment for GB-
NEC after curative surgery until now. The extremely low
proportion of curative resection in previous studies made it
difficult to verify the role of adjuvant treatment for the disease. Of
course, there are no studies comparing directly the difference in
oncologic outcomes after chemotherapy alone to CCRT.
Although there was an opinion that NETSs are insensitive to
traditional radiotherapy,®?! the effect of radiation after surgery
in GB-NEC has not been disclosed due to paucity of data. Iype
et al suggested cisplatin, gemcitabine, and etoposide plus 5-FU as
the regimen of choice based on their study and previous literature
review.”?! In the present study, adjuvant treatment was
performed in all cases with curative intent resection except for
1. They received a chemoregimen of etoposide and cisplatin or 5-
FU and exhibited a median survival of 23.0 months. Given the
small numbers of cases and the discordance of regimen of
chemotherapy in the studies that have been conducted so far, the
effects of adjuvant therapy on improving survival is still
inconclusive. Therefore, the collaborative prospective studies
enabling the analysis of a large number of data need to be
conducted in order to prove the effect of adjuvant treatment and
establish proper protocol, including type of agents, treatment
duration and dose of drugs.

Concerning palliative treatment, previous studies reported
marginal effect from an oncologic perspective. Elahi et al reported
46 months of survival time in a patient with postoperative
chemotherapy."**! The chemotherapy regimens were gemcitabine
plus cisplatin. After recurrence at the liver, treatment with
docetaxel plus sunitinib and radiofrequency ablation was
performed. However, extremely poor outcomes after palliative
treatment were reported by a recent study.!'® In the study, 12 of
19 patients who had distant metastasis could receive palliative
chemotherapy but showed 3 months of medial survival. In the
present study, median survival of the non-operative palliative
treatment group could not demonstrate significantly better than
those of best supportive care group (9.0 months vs 4.0 months,
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P=.448). Nonetheless, considering the rare possibility of curative
resection attributable to the characteristics of the GB-NEC,
research for identifying a proper regimen of palliative treatment
that can delay the progression of disease should not be
discontinued.

There are some limitations in this study. First, retrospective
study design made it difficult to correct selection bias. Second,
clinical outcome of patients might have been influenced by the
absence of standardized adjuvant treatment protocol. Third, we
could not performed multivariate analysis for risk factors due to
small sample size. The design of a research study using a large
sample size, such as a nationwide investigation, may be needed in
the future.

5. Conclusions

Most of GB-NEC shows aggressive disease progression, a high
rate of recurrence and poor survival. Nonetheless, curative-intent
resection could possibly promote longer survival than other
treatment modalities for GB-NEC. Given this, efforts to obtain
chances of curative resection by early detection and further study
about development of adjuvant treatment enabling the improve-
ment in survival are needed.
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