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and outcomes of metastatic melanoma in the ampulla of Vater and highlight the impact of surgery on the prognosis of patients with
metastatic melanoma.

Methods: Pooled data from a case encountered at our institution and from all sporadic cases published on PubMed and MEDLINE
between 1996 and 2023 were analyzed.

Results: Fourteen patients with metastatic melanoma in the ampulla of Vater were enrolled. Ten (73%) of primary melanomas
were cutaneous and two were mucosal. Jaundice was the most common symptom (86%). The size of metastatic melanoma to
the ampulla ranged from 1.5 to 8cm, with a median of 2.75cm. Concomitant metastasis to other organs occurred in 82% of the
patients at the time of diagnosis, most commonly in the brain, lungs, and liver (36% each). Among the reported cases, pancreati-
coduodenectomy was performed in five patients. The overall 1-year survival rate was 27.3%, with a median survival of 4 months.
Wide excision of the primary lesion and chemotherapy significantly improved survival rates (50% vs. 0%, p = 0.048).
Conclusion: There may be a trend toward improved survival in patients undergoing pancreaticoduodenectomy followed by chem-
otherapy. Given the availability of effective systemic therapies, metastatic melanoma of the ampulla of Vater does not necessarily
preclude major surgeries.
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Abstract \
Background: Metastatic melanoma of the ampulla of Vater is rare. The purpose of this study was to summarize the characteristics
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Lay Summary: Melanoma with distant metastasis in the abdomi-
nal cavity most commonly affects the liver and the gastrointestinal
tract, while metastasis to the ampulla of Vater is rare. Data of meta-
static melanoma to the ampulla were collected from our institution
and literature reports. Jaundice was the most common symptom.
The size of metastatic melanoma to the ampulla ranged from 1.5
cm to 8 cm, with a median of 2.75 cm. Concomitant metastasis to
other organs occurred in 82% of the patients at the time of diag-
nosis, most commonly in the brain, lungs, and liver, 36 % each. The
overall 1-year survival rate was 27.3%, with a median survival of
4 months. Wide excision of the primary lesion and chemotherapy
significantly improved survival rates. There is a trend toward
improved survival in patients undergoing pancreaticoduodenec-
tomy followed by chemotherapy. Given the availability of effective
systemic therapies, metastatic melanoma of the ampulla of Vater
does not necessarily preclude major surgeries.

1. INTRODUCTION

Melanoma, the leading cause of skin cancer-related deaths,
encompasses a diverse spectrum of malignant melanocytic
proliferations.! Melanoma with distant metastasis in the
abdominal cavity most commonly affects the liver and the gas-
trointestinal tract,> while metastasis to the ampulla of Vater is
uncommon with a dismal prognosis.’> As various therapeutic
agents advance, the effective treatment of patients with dis-
tant melanoma metastasis has become a reality, significantly
enhancing their quality of life.* However, the optimal therapeu-
tic approach for metastatic melanoma to the ampulla of Vater
remains uncertain, given the rarity of such metastatic lesions.
The appropriateness of aggressive surgical strategy, such as
pancreaticoduodenectomy, remains a topic of uncertainty in
this context.

We hereby presented a rare case of malignant melanoma with
multiple metastases to the ampulla of Vater and right kidney
of a 64-year-old man, aiming to share our experience for cli-
nicians to guide further management plans for patients with
advanced-stage melanoma. We have also collected all cases of
metastatic melanoma to the ampulla of Vater that were pub-
lished on PubMed and MEDLINE until 2023 for the pooled
data of analysis. Additionally, we reviewed studies that highlight
the impact of surgery on the prognosis of patients with meta-
static melanoma.

2. METHODS

We describe a case of metastatic melanoma of the ampulla of
Vater encountered at our institution. This study was approved
by the Institutional Review Board of the Taipei Veterans
General Hospital (IRB-TPEVGH No. 2023-11-006CC). The
data and materials described in this manuscript, including
all relevant raw data, will be freely available to any scien-
tist willing to use them for noncommercial purposes without
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breaching participant confidentiality. To clarify the character-
istics and outcomes of metastatic melanoma of the ampulla
of Vater, individualized data of cases published in the English
literature were extracted and added to our database to expand
the sample size for a more complete analysis. Two methods
were used to identify relevant cases. First, to identify articles
dealing with metastatic melanoma to the ampulla of Vater in
the literature, a computerized search was performed using
PubMed and MEDLINE electronic databases, covering data
from 1996 to 2023. The following keywords were used for
the search: metastatic melanoma, ampulla of Vater metastasis,
pancreaticoduodenectomy, metastasectomy, and adjuvant sys-
temic therapy. Second, the reference lists of PubMed-selected
articles on metastatic melanoma to the ampulla of Vater were
screened systematically for additional studies of interest.!*!®
The data pooled from the literature and our case were analyzed
to determine the characteristics of metastatic melanoma to the
ampulla of Vater, including demographics, primary tumor sites
and thickness, clinical presentations, concomitant metastasis
to other sites, tumor size, lymph node status, treatment, and
survival outcomes.

Statistical analyses were conducted using Statistical Product
and Service Solutions software (SPSS) version 23.0 software
(SPSS Inc., IBM, Armonk, NY). All continuous data were cal-
culated using median (range) and mean = SD, and case num-
bers (%) were presented when appropriate to the type of data.
Actuarial survival was estimated using the Kaplan-Meier
method, and the log-rank test was used to determine differences
in the subgroups. For all analyses, a p value <0.050 was consid-
ered statistically significant.

3. RESULTS

A total of 14 cases of metastatic melanoma to the ampulla of
Vater were recruited for this study, including 13 cases from pub-
lished literature>!**° and 1 from our institution (Table 1).

The patient was a 64-year-old man who presented with
a 3-week history of jaundice. Biochemical analysis demon-
strated an obstructive liver function test pattern with a total
bilirubin of 8.09 mg/dL, direct bilirubin of 6.67 mg/dL, alka-
line phosphate of 780 U/L, gamma-glutamyl transferase of
1056 U/L, amylase of 231 U/L, and lipase of 271 U/L along
with elevated carbohydrate antigen 19-9 (CA-199) of 64.1 U/
mL. Abdominal computed tomography (CT) revealed a tumor
in the periampullary area measuring 3 cm, causing dilatation
of the common bile and intrahepatic ducts (Fig. 1A). An addi-
tional 5.5cm mass was noted at the upper pole of the right
kidney (Fig. 1B). On physical examination, there was one
pigmented, hard, and ill-defined skin lesion on the right lat-
eral chest wall, which the patient claimed had been present
for more than 10 years. These lesions were not histologically
confirmed as metastatic melanoma before resection because
the preoperative CT scan only revealed tumors in the periam-
pullary area and upper pole of the right kidney. Because all
the lesions were resectable, no PET scan was performed. The
patient underwent robotic pancreaticoduodenectomy, perire-
nal tumor resection, and a wide excision of the skin tumor
without confirming the diagnosis of malignant melanoma
before pancreaticoduodenectomy, indicating that it had been
a slow-growing and resectable lesion for more than 10 years.
A histopathological examination revealed tumor cells with
pleomorphic nuclei, prominent nucleoli, and intracytoplasmic
melanin deposition (Fig. 2A, B). They were immunoreactive to
SRY-related HMG-BOX gene 10 (SOX10) (Fig. 2C), human
melanoma black-45 (HMB45) (Fig. 2D) markers, focally
positive for cluster of differentiation 117 (CD117) marker,
and negative for gastrointestinal stromal tumors protein 1
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Table 1
Case reports of metastatic melanoma to the ampulla of Vater
Author Year Age/sex Primary site Surgical treatment Systemic therapy Follow-up, mo Outcome
Sans et al'® 1996 51/M NA ES None 3 Dead
Meyers et al” 1998 56/M Skin PD None 3 Dead
Caballero-Mendoza et al*' 1999 48/M Skin ES CT 4 Dead
Medina-Franco et al*? 1999 60/M NA PPPD None 6 Dead
Le Borgne et al® 2000 62/F Skin PD CT 12 Survived
Le Borgne et al* 2000 33/F Skin PD None 2 Survived
van Bokhoven et al** 2006 66/F Skin ES None NA NA
Uiterwaal et al*® 2010 41/F Skin None CCRT Dead
Berger® 2010 66/F Skin ES CT 15 Dead
Nakayama et al® 2011 81/F Vagina None None Dead
Bendic et al*” 2013 52/M Ampulla PD None 4 Dead
Yamakawa et al?® 2017 83/M Bucca BD None NA NA
Armany et al*® 2023 75/M Skin ES None NA NA

BD = biliary drainage; CCRT = concurrent chemoradiotherapy; CT = chemotherapy; ES = endoscopic sphincterotomy; F = female; M = male; NA = not available; PD = pancreaticoduodenectomy; PPPD =

pylorus-preserving pancreaticoduodenectomy.

(DOGT1), cluster of differentiation 34 (CD34) markers, and
B-Raf proto-oncogene (BRAF) (Fig. 2E). BReast CAncer gene
1 associated protein 1 (BAP1) stains showed aberrant loss of
expression (Fig. 2F). Sections of the right chest wall skin tumor
and right perirenal space tumor demonstrated a morphology
similar to that of periampullary tumors. The tumor was ana-
lyzed for mutations in 52 genes, and a guanine nucleotide-
binding protein subunit alpha-11 (GNA11) mutation was
detected. Based on the patient’s clinical presentation and the
molecular and immunohistochemical findings of the tumor, a
diagnosis of blue nevus-like melanoma with BAP1 loss was
established. The patient underwent adjuvant chemotherapy
with dacarbazine, received immunotherapy with pembroli-
zumab, and was alive 18 months after the surgery.

The demographics and clinical presentations of the 14
patients with metastatic melanoma of the ampulla of Vater are
shown in Table 2. The median age at diagnosis was 60 (range,
33-83 years) years for all patients. This type of tumor occurs
more frequently in Western countries (71%) than in Asia
(29%). Most melanomas originate from the skin (73%), with
only 27% of the cases being of the mucosal type. The thickness
of the primary melanomas ranged from 1.2 to 30 mm with a
median of 2.75 mm, and the median interval between diagno-
ses of primary and metastatic melanoma to ampulla was 36
months, with the longest duration up to 120 months. The most
common symptom was jaundice (86%) followed by abdominal
pain (36%).

Table 3 describes the characteristics and treatment of meta-
static melanoma of the ampulla of Vater. The size of the meta-
static melanoma to the ampulla of Vater ranged from 1.5 to
8cm, with a median of 2.75cm. Concomitant metastasis to
other organs occurred in 82% of cases at the time of diagnosis,
most commonly in the brain, lungs, and liver (36% each). Wide
excision of the primary lesion significantly improved the out-
comes (p = 0.048; Table 4). Forty-three percent of the patients
underwent pancreaticoduodenectomy; however, more than half
(57%) did not receive chemotherapy. Patients who received
chemotherapy experienced a significantly higher overall 1-year
survival rate of 50% compared to those who did not receive
chemotherapy (0%, p = 0.048). While there was a trend toward
improved survival in patients undergoing pancreaticoduodenec-
tomy, it was worth noting that this difference did not achieve
statistical significance (33.3% vs 20%, p = 0.301). Lymph node
metastasis, number of metastatic sites, metastatic tumor size,
and the interval between the primary tumor and metastasis dis-
played no survival impact.
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4. DISCUSSION

Malignant melanomas are aggressive cancers, accounting
for 90% of skin cancer-related deaths.! Metastasis within
the abdominal cavity typically affects the liver and gastroin-
testinal tract,”> whereas metastasis to the ampulla of Vater is
extremely rare.’ To date, there have only been 13 reported cases
of metastatic melanoma to the ampulla of Vater; and of those,
only five patients underwent surgical pancreaticoduodenec-
tomy. The median follow-up time was 4 months. Two patients
were reported to be alive at 2 and 12 months after surgery, as
reported by Le Borgne et al,*> while the remaining patients either
died or were not documented. Similar to Le Borgne’s report, our
patient also underwent pancreaticoduodenectomy followed by
chemotherapy, and both survived for over 1 year after surgery.
We observed a trend toward favorable outcomes in patients who
underwent pancreaticoduodenectomy. However, this trend was
not statistically significant, primarily because of the limitations
imposed by the small sample size of this study. In contrast, pri-
mary site tumor excision markedly enhanced the survival rate
(50% vs 0%, p = 0.048), underscoring the crucial role of surgery
in melanoma management.

Blue nevus-associated melanoma comprises a heterogenous
and relatively uncommon group of melanomas, which demon-
strate a similar histopathological and mutational pattern with
uveal melanoma, including guanine nucleotide-binding protein
subunit alpha-11 (GNA11) or guanine nucleotide-binding pro-
tein subunit alpha Q (GNAQ) mutations.’*3! Additional BAP1
loss is associated with younger diagnostic age, larger average
lesion thickness, and a higher risk of metastasis.*? In the present-
ing case, our patient was diagnosed with blue nevus-like mela-
noma with GNA11 mutation and BAP1 loss, which has been
reported to have a higher metastatic rate in published literature.
Historically, patients who develop distant metastasis in mela-
noma have had a poor prognosis, with a median survival of 6 to
7.5 months and a 5-year survival rate of <10%.'%3** Qur study
revealed an overall 1-year survival rate of 27.3% and a median
survival of 4 months, highlighting a particularly unfavorable
outcome in cases of metastatic melanoma of the ampulla of
Vater.

Although traditional chemotherapy, such as dacarbazine, has
been associated with a low response rate (approximately 15%-
20%),'? our study revealed a notable enhancement in survival
outcomes among patients who underwent chemotherapy (50%
vs 0%, p = 0.048). Since the introduction of the eighth edition
of the American Joint Committee on Cancer staging system
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Fig. 1 A 3cm hypodense mass at ampulla of Vater (indicated with red arrow), causing dilatation of common bile duct and intrahepatic ducts (A), and a 5.5cm
mass (indicated with yellow arrow) at perirenal space in upper pole of right kidney (B).
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Fig. 2 The tumor was composed of spindle to epithelioid atypical melanocytes (A, B) with pleomorphic nuclei, prominent nucleoli, and brisk mitotic activity (red
arrows), forming nests (yellow circles). The tumor cells were immunoreactive to SOX10 (C), HMB45 (D) and negative for BRAF (E) stains. BAP1 stains (F) show
aberrant loss of expression.
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Demographics and clinical presentations of metastatic
melanoma to the ampulla of Vater

Demographics n, %
Sex (n=14)
Male 8 (57%)
Female 6 (43%)
Age (y/o,n = 14)
Median (range) 60 (33-83)
Mean + SD 58.57 +14.46
Area (n = 14)
Western 10 (71%)
Asia 4 (29%)
Primary site of tumor (n = 11)
Cutaneous 8 (73%)
Mucosal 3 (27%)
Primary tumor thickness, mm (n = 8)
Median (range) 2.75(1.2-30)
Mean + SD 6.66 = 9.95
Interval of metastasis, mo (n = 9)
Median (range) 36 (10-120)
Mean + SD 46 +37.5
Symptoms (n = 14)
Jaundice 12 (86%)
Abdominal pain 5 (36%)
Nausea/vomit 3 (21%)
Body weight loss 2 (14%)
Anorexia 2 (14%)
Symptoms duration, mo (n = 10)
Median (range) 0.85(0.06-11)
Mean + SD 2.38 + 3.31
Diagnosis method (n = 14)
Endoscopy (ERCP) 11 (78%)
CT scan 6 (43%)
Sonography 1(7%)

CT = computed tomography; ERCP = endoscopic retrograde cholangiopancreatography.

in 2018,* the landscape of treatment options for advanced-
stage melanoma has rapidly evolved. Ipilimumab, a monoclo-
nal antibody that blocks cytotoxic T-lymphocyte antigen-4,
markedly improved the overall survival of patients with met-
astatic melanoma.!®!®* Targeted BRAF/MEK inhibitors also
revolutionized the therapeutic landscape, which significantly
prolonged the overall survival of patients with BRAF mutant
melanoma.® Therefore, since 2013, a significant improvement in
metastatic melanoma mortality rates has been observed, largely
attributed to the advent of effective systemic therapies.® With
the availability of these novel therapies, the patterns of surgical
intervention and the indications for surgery have evolved in par-
allel. A retrospective cohort study including 138 patients with
stage IV melanoma showed a significant increase in potentially
curative operations among patients managed in the modern
treatment era.'® Recently, a systemic review and meta-analysis
were conducted to assess the role of surgery for patients with
metastatic melanoma.* This review included 40 studies and
31 282 patients, and it showed that patients who underwent
curative metastasectomy had a significantly lower rate of death
than those who did not (hazard ratio (HR): 0.42; 95% CI, 0.38-
0.47; p <0.001). A phase III trial of Malignant Melanoma Active
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Characteristics and treatment of metastatic melanoma to the
ampulla of Vater

Characteristics n, %

Metastatic tumor size, cm (n = 8)

Median (range) 2.75 (1.5-8)
Mean + SD 3.49+21
Metastasis to other distant organs (n = 11)
Brain 4 (36%)
Chest (lungs, mediastinum) 4 (36%)
Liver 4 (36%)
Pelvis 3(27%)
Spleen 2 (18%)
Pancreas 1(9%)
Intestines 1(9%)
None 2 (18%)
Surgical treatment (n = 14)
Pancreaticoduodenectomy 6 (43%)
Internal stents 5 (36%)
Biliary drainage 1(7%)
No treatment 2 (14%)
Positive lymph node status (n = 9)
Yes 7 (78%)
No 2 (22%)
Chemotherapy (n = 14)
Yes 6 (43%)
No 8 (57%)

Immunotherapy (MMAIT) reported that long-term survival can
be achieved through metastasectomy.” Some studies pointed out
that the prognosis was independent of immunotherapy, the stage
at initial operation, and the anatomic site of metastasis, while
the number of metastases did not affect the overall survival rate
after complete resection.'"'> Our study also revealed that neither
the number of metastatic sites nor the size of metastatic tumors
had a detrimental impact on survival outcomes.

To the best of our knowledge, this study reports the longest
follow-up period for a patient with metastatic melanoma to
the ampulla of Vater who underwent pancreaticoduodenec-
tomy followed by adjuvant chemotherapy and immunother-
apy and is currently alive 18 months after surgery. With the
continued development of effective therapeutic agents, sur-
gery for metastatic melanoma has evolved from a palliative
approach to a more aggressive approach aimed at eradicat-
ing the disease. This study also demonstrated that adopting
an aggressive surgical approach, rather than relying on novel
therapeutic agents, can yield favorable outcomes, even when
combined solely with traditional chemotherapy. Nevertheless,
it is important to acknowledge that the findings of this study
are constrained by the limited sample size, which is attribut-
able to the rarity of metastatic melanoma of the ampulla of
Vater.

In conclusion, resection of metastatic lesions followed by
systemic therapy may be beneficial for patients with metastatic
melanoma, regardless of the number, location, or tumor size.
Given the availability of various effective systemic therapeutic
options, metastatic melanoma of the ampulla of Vater does not
necessarily preclude major surgery. Pancreaticoduodenectomy
should be considered when feasible to improve overall survival
outcomes.
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Survival outcomes of metastatic melanoma to the ampulla of Vater
Case number Median (range), mo Mean = SD, mo 1-y survival p
Total 11 4(1-15) 7.09+4.23 27.3%
Ampullary metastasis 0.223
Solitary 2 7(2-12) 7 50%
Combined with other sites metastasis 9 4 ( 7.67 +4.89 22.2%
Metastatic tumor size, cm 0.59
<2 4 3.5(2-12) 525+39 25%
>2 4 10.5 (3-15) 9.75+5.33 50%
Interval between primary and metastasis, y 0.351
<1 1 8 8 0%
>1 4 13.5 (3-15) 11.3+£497 75%
Thickness of the primary lesion, mm 0.853
<2 1 8 8 0%
2.01-4 1 15 15 100%
>4 2 8 (1-15) 8 50%
Site of the primary lesion 0.081
Cutaneous type 6 10 (3-18) 10+£55 50%
Mucosal type 2 2.5(1-4) 2.5 0%
Wide excision of the primary lesion 0.048
Yes 6 10 (3-15) 9.5 +4.51 50%
No 5 3(1-6) 32+147 0%
Pancreaticoduodenectomy 0.301
Yes 6 5(2-15) 7+4.83 33.3%
No 5 4(1-15 6.2 +4.96 20%
Chemotherapy 0.048
Yes 6 10 (3-15) 9.5 +4.86 50%
No 5 3(1-6) 32+1.72 0%
Positive lymph node status 0.118
Yes 6 3.5(1-12) 4.67 + 3.66 16.6%
No 2 15 15 100%
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