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ABSTRACT
Context Supraclavicular lymph nodes represent a rareofit@etastasis in pancreatic cancer. We report tbases of pancreatic
adenocarcinoma with metastases to supraclaviculapi nodesCase report A 51-year-old male was diagnosed with locally
advanced pancreatic adenocarcinoma on computedgtaptty (CT) scan. He was recommended neoadjuvamhatherapy
followed by chemoradiation therapy. However, pasitemission tomography (PET)/CT scans and subsetinenteedle aspiration
cytology showed supraclavicular lymph node metéstakhe patient received systemic chemotherapynfetastatic pancreatic
adenocarcinoma. The second patient, a 66-yearentile with pancreatic adenocarcinoma, underwentrpaticoduodenectomy
and was found to have peripancreatic lymph nodelu@ment. She received adjuvant chemotherapy arsdfellowed-up with
surveillance CT scans, which did not reveal any statés. However, the patient complained of necKlsge PET/CT scan and
biopsy revealed supraclavicular lymph node metasfesm a pancreatic adenocarcinoma primary. Tive {hatient, a 79-year-old
male with a past history of thyroid carcinoma whasvireated with partial thyroidectomy, developeckr®velling 4 years after his
surgery. Fine needle aspiration cytology was ceasiswith known papillary thyroid carcinoma. Stagiavaluations revealed a
pancreatic mass for which he underwent subtotatneatectomy and splenectomy. Histopathology redeghade 3 pancreatic
adenocarcinoma. Excisional biopsy of a supracldaidymph node showed metastatic pancreatic adeciocena. PET/CT results
were consistent with these findingsonclusion In patients with pancreatic adenocarcinoma, sugvaailar lymph node metastasis
represents an uncommon, but clinically significiamding that can lead to changes in treatment plaprPET imaging represents a
valuable tool in the detection and follow up ofg¢bgatients.

INTRODUCTION umbilicus, kidney, appendix, spermatic cord and
prostate have also been reported in pancreaticecanc
[3,4,5,6,7,8,9, 10, 11, 12].

Supraclavicular metastasis from pancreatic canasr h
thus far been considered an infrequent occurrefice.
review of the literature reveals only six cases of
supraclavicular metastasis from pancreatic
adenocarcinoma [13, 14, 15, 16]. Five of these case
were identified from three studies done to assess
efficacy of positron emission tomography/computed
tomography (PET/CT) or PET scans in detection of
distant metastasis in pancreatic adenocarcinoma [13

Supraclavicular lymph node metastases are a common
occurrence in  breast cancer, lung cancer,
gastroesophageal cancer and lymphoma [1]. Pancreati
cancer represents an unusual primary for
supraclavicular lymph node metastases. The liver an
peritoneal cavities are common sites of metastases
pancreatic cancer. The lungs, bones and the brain a
less commonly involved [2]. Unusual sites of
metastases such as muscle, skin, heart, pleuraastg
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Figure 1. CT scans of Patient #1 befora)( and after If.)
chemotherapy. CT scans do not demonstrate presesf
supraclavicular metastasis in Patient #1.

CASE REPORTS
Case#l

A 51-year-old Caucasian male presented with a fyisto
of progressive jaundice, loss of weight, acholmot,

and bilirubinuria. He was found to have a panceeati
head mass on a transabdominal ultrasound and GiT sca
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Figure 2. PET scans of Patient #1 befora.)(and after If.)
chemotherapy showing supraclavicular metastasis.
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of the abdomen. Fine needle aspiration cytology
(FNAC) of the pancreatic mass confirmed well-
differentiated ductal adenocarcinoma. The patiet h
unresectable disease given that the tumor encased
approximately 180 degrees of the superior mesenteri
artery. The initial CT scan of the abdomen showed
nodules in the liver that were suspicious but not
confirmatory for metastasis. Therefore, PET/CT scan
was performed where no liver metastases were noted.
CT scan of the neck did not demonstrate any evelenc
of supraclavicular metastasis (Figure 1). However,
there was uptake of 18-fluorodeoxyglucose (FDGhwit

a standard uptake value (SUV) of 4.3-4.7 in theialed
left supraclavicular region that was suspicious for
nodal metastasis (Figures 2 and 3). FNAC of the lef
supraclavicular lymph node showed poorly
differentiated metastatic adenocarcinoma consistent
with a pancreatic primary. Therefore, the finahal
staging was stage IV (TANXM1, Table 1).

After confirmation of metastatic disease, the putie
was started on gemcitabine 1,000 mg/amd nab-
paclitaxel 100 mg/f both intravenously (i.v.) on days

1, 8, and 15 with cycles repeated every 28 dayshét
most recent presentation, the patient had completed
five cycles of systemic chemotherapy with gemcitabi
and nab-paclitaxel. His CA 19-9 level had declined
from 962 U/mL at baseline to 444 U/mL (reference
range: 0-55 U/mL) and his PET/CT and CT scans
demonstrated a favorable response to therapy. Notab
his PET/CT scan showed a decrease in SUV in the lef
supraclavicular nodal metastasis from 4.3-4.7 at
baseline to 2.4 (Figure 3).
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Figure 3. PET/CT scans of Patient #1 befoie) (and after 1§.)
chemotherapy showing supraclavicular metastasigr Af cycles ¢
chemotherapy, PET/CT scarb. shows favorable response
therapy with decrease in SUV of supraclavicularpyimmods fromn
4.3-4.7 (baseling.) t0 2.4 p.).
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Table 1. Patient characteristics.

Patient #1 Patient #2 Patient #3
Age (years) 51 68 80
Sex Male Female Male
Race Caucasian Caucasian Caucasian
Baseline ECOG performance status 1 0 1
Grade of primary tumor (scale of 1-4) 1 3 3
Location of primary tumor Head Head and ampulla Tail
Stage prior to detection of supraclavicular metesta 1IB (T2N1MO) 1IB (T3N1MO) IIA (T3NOMO)
Stage after detection of supraclavicular metastases IV (T2N1M1) IV (T3N1M1) IV (T3NOM1)
Symptomatio/s. asymptomatic Asymptomatic Symptomatic Symptomatic
Time between initial diagnosis and diagnosis of 22 441 18
supraclavicular metastases (days)
Sites of other metastases:
- Liver No No No
- Lungs No No No
- Peritoneum No No No
- Lymph nodes Yes: aortocaval, retroperitoneal  Yes: peripancreatic No
- Other No No No
Baseline CA 19-9 (U/mL; reference range: 0-55 U/mL) 962 7 1,099
Baseline PET uptake in supraclavicular region (SUV) 4.3-4.7 2.5-2.6 3.2

Case#2

A 66-year-old Caucasian female presented with
jaundice and scleral icterus (Table 1). CT scans
demonstrated a “double duct” sign with a malignant
stricture of the pancreatic duct and the commoe bil
duct in the head of the pancreas. The patient aaéint
underwent a pancreaticoduodenectomy and was found
to have grade 3 out of 4 [17] ductal adenocarcinoma
with a 3 cm mass involving the head of the pancreas
and ampulla with margins extending into the
peripancreatic adipose tissue. The tumor invaded th
duodenal wall at the ampulla with involvement of
multiple peripancreatic lymph nodes.

Adjuvant therapy with single agent gemcitabine was
initiated post-operatively. The patient receivecy6les

of gemcitabine 1,000 mgAr(days 1, 8, 15 every 28
days) and was followed with surveillance CT scahs o
the chest, abdomen and pelvis every 6 months. Tumor
markers were not used for surveillance given that t
patient was a non-secretor of both CA 19-9 and CEA.
Nine months after the completion of adjuvant thgrap
the patient complained of swelling in the left siole

the neck. The patient did not have any fever, ghill
night sweats, recent unintentional weight loss,
abdominal pain, nausea, vomiting, jaundice, or gkan

in bowel or bladder habits. It was initially fehat this
was of infectious or benign inflammatory etiologye
patient had a PET/CT scan given that the swellmg i
the left supraclavicular region persisted despite
treatment with antibiotics and ongoing observation.
PET/CT scan demonstrated uptake in the left
supraclavicular region with SUV of 2.5-2.6.

FNAC of the 1.7 cm left supraclavicular lymph node
showed metastatic adenocarcinoma compatible with a
pancreatic primary. After confirmation of metagtati
disease, the patient was started on systemic
chemotherapy with gemcitabine 800 mg/am days 1
and 8 and everolimus 5 mg three times per week with

cycles being 21 days in duration, in the settingaof
clinical trial. Her supraclavicular lymph node
decreased to 1.4 cm after 6 cycles of treatment.
Currently, the patient has received 9 cycles of
gemcitabine and everolimus and maintains stable
disease per Response Evaluation Criteria In Solid
Tumors (RECIST) criteria [18]. However, PET-CT
scan conducted after 9 cycles of gemcitabine and
everolimus, demonstrated complete resolution of the
hypermetabolic activity within the supraclavicular
lymph node.

Case#3

A 79-year-old Caucasian male with past history
significant for follicular papillary thyroid carcoma
was treated with partial thyroidectomy. Four yester
surgery, he presented with left sided supraclasicul
lymphadenopathy associated with swelling of hisknec
FNAC of a left supraclavicular lymph node showed an
atypical population of cells characteristic of, gt
specific for, papillary carcinoma. Given the patign
history of thyroid cancer, this was felt to be thest
consistent with recurrent papillary thyroid caraimen

An ultrasound of the head and neck also demondtrate
a left sided lobulated, irregular supraclavicukamph
node. The patient was recommended to undergo
complete thyroidectomy with thyroid replacement and
radioactive iodine treatment given the presumptiat

he had recurrent, metastatic papillary thyroid eanc
Additional staging evaluations for presumed reautrre
thyroid cancer included a CT chest/abdomen, and a
mass suspicious for pancreatic cancer was incitlgnta
identified in the pancreatic tail. A CA 19-9 was
obtained and found to be 1,099 U/mL. Given the high
likelihood of the pancreatic mass representing a
separate primary, the patient underwent subtotal
pancreatectomy and splenectomy. The mass was
confirmed to be a 3.5 cm ductal-type adenocarcinoma
invading the peripancreatic adipose tissue with
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Figure 4. Microphotograph of a fe supraclavicular lymph node
Patient #3. Malignant glands (magnified in insed@0are present
lymphoid tissue with anthracotic pigment (50x mdigation;
hematoxylin & eosin stain).

lymphatic vascular invasion, negative nodes andrcle
margins. The initial staging for pancreatic cancer
appeared to be pT3pNOMO with resected stage IIA
disease (Table 1). The patient was scheduled tiatai
adjuvant chemotherapy with single agent gemcitabine
However, prior to initiation of adjuvant therapy,
excisional biopsy of the left supraclavicular nodes
showed metastatic mucinous adenocarcinoma
characteristic of metastatic pancreatic adenocamnin
(Figure 4). PET/CT scan also showed focal areas of
increased uptake in the left supraclavicular reghéo
other sites of metastatic disease were identifiecCd
scan or PET/CT scan.

After determination that the patient indeed had
metastatic pancreatic carcinoma, the patient was
initiated on systemic chemotherapy with gemcitabine
1,000 mg/m i.v. infusion on days 1,8,15 and an
investigational hypoxia activated alkylating prasgy
TH-302 340 mg/mi.v. on days 1, 8, 15 with cycles
repeated every 28 days. An MRI of the face and neck
conducted after 2 cycles of systemic chemotherapy
showed complete response per RECIST criteria with
complete resolution of the left supraclavicular phm
adenopathy. A PET/CT scan also demonstrated
improvement in FDG activity in the left supraclaviar
region from an SUV of 3.2 to 1.8. His CA 19-9
normalized to 20 U/mL.

Currently, the patient remains on therapy aftey@es
with maintenance of his complete response to therap

DISCUSSION

Pancreatic cancer has been known to metastasize to
both local and distant lymph nodes. The exact
mechanisms for such spread have not been elucidated
These may include permeation, embolization and
retrograde spread in the lymphatic system [19]. The
incidence of supraclavicular metastasis secondary t
pancreatic adenocarcinoma is unknown. A total »f si
cases of supraclavicular metastasis have previously
been reported in the literature, and our reportsadd
three additional cases (Table 2). Based on our
experience of 155 patients of pancreatic
adenocarcinoma treated at Mayo Clinic in Arizona
from February 2008 to May 2010, the prevalence can
be estimated to be 1.9%. This is consistent with th
prior literature. PET or PET/CT scans have not
routinely been wused in staging of pancreatic
adenocarcinoma. Standard CT scanning of the chest
and abdomen may not image the entire supraclavicula
or cervical neck. Moreover, non-enlarged
lymphadenopathy in the head and neck region in a
patient with pancreatic cancer would not routinely
involve further evaluation with biopsies and other
diagnostic investigations. Therefore, detection and
reporting of supraclavicular metastasis in panaeat
adenocarcinoma is very low. Supraclavicular lymph
node metastasis in pancreatic cancer can be
symptomatic or asymptomatic. Two of the three cases
outlined in this report presented with neck swellin
However, such distant lymph node involvement in
pancreatic adenocarcinoma may go unnoticed in the
absence of symptoms and appropriate imaging
modalities.

The role of PET/CT in staging of pancreatic cariws

not yet been clearly defined. It has been repaottiad
PET/CT may serve as an adjunct to standard imaging
by increasing detection of occult metastases [T8g
sensitivity of PET/CT scans in the detection of
pancreatic cancer is reported to be 89% [20]. Hawnev
use of PET/CT scans in pancreatic cancer for reutin
staging and surveillance is still controversial andot

a standard practice.

In all of the three cases reported in this artiBlET/CT
scans detected supraclavicular lymph node
involvement that was not identified by the standard
imaging protocol, CT scan of the chest and abdomen,
for pancreatic cancer. Of note, CT scans, whichtlae

de facto surveillance imaging modality, failed to detect

Table 2. Summary of literature review of supraclaviculataseasis in pancreatic cancer.

Authors Number of cases of Cytological/histologic Method of Changein Side of
supraclavicular metastasis confirmation detection management metastasis

Farmaet al. [13] 2 1yes;1no PET/CT Yes 1 left; 1 NS
Nishiyamaet al. [14] 1 Yes PET Yes NS
Matsudaet al. [15] 1 NS NS NS Left
Parket al. [16] 2 NS PET/CT NS NS

NS: not specified
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metastasis in all three cases (Figure 1). Of cothie
was predominantly due to the fact that CT scarnthef
neck would not be part of a routine surveillance
algorithm for patients with pancreatic cancer.

Previous studies also showed that detection ofiulist
metastases with PET/CT altered the decision making
for the overall treatment plan for patients with
pancreatic cancer [13, 20]. Similarly, managemdnt o
all three of our patients was altered due to theal®n

of supraclavicular lymph node involvement with
pancreatic cancer. Interestingly, all three pasient
presented with left-sided lymph node involvement.
Coupled with the two other cases where side of
involvement has been described [13, 15], all theesa
have left-sided involvement. Left sided supraclalac
nodes, also termed Virchow's nodes, represent & wel
characterized site of metastatic involvement, dsfigc

in the setting of gastrointestinal malignancies.e Th
eventual drainage of lymphatic fluid into the thzica
duct and its left sided anatomical location is the
postulated reason for a predilection for favoririghe

left side. Notably, all three of our cases hadatad
supraclavicular lymph node metastasis without gprea
to usual sites of metastasis in pancreatic canadr as

the liver and lungs.

In summary, supraclavicular lymph nodes represent a
uncommon but clinically significant site of metesita

in pancreatic adenocarcinoma. PET/CT can provide
valuable information in the detection and follow ofp
these patients. It should be considered as an etdjun
imaging modality for patients with pancreatic cance
However, given the higher cost of PET scan compared
to conventional CT scans at this time, a cost-lienef
analysis should be conducted before these findarg ¢
have wider utility beyond centers where these imggi
modalities are in routine use. Detailing economic
benefit by way of avoidance of treatment for local
therapies such as surgery and radiation that cbeld
avoided through use of PET/CT scan in the deteatfon
distant metastasis would be critical in the conteit
such a cost benefit analysis as the cost savirgga fr
avoidance of these procedures would have to dffiget
fact that only one in every 50 patients (about 2%)
would have supraclavicular metastases detected via
PET/CT scans. The declining costs of PET/CT scans a
they garner wider use would also confer a more
favorable cost to benefit advantage over time and
should be factored into any cost benefit discussion
Detection of distant metastases of this natureadtan

the prognosis and treatment course drasticallysuks,
evaluation of abnormalities found in distant lymph
nodes on PET/CT scan and other imaging modalities
and any symptomatic distant lymphadenopathy,
especially in a left supraclavicular node, shouldlude
recurrent/metastatic  pancreatic  cancer in
differential diagnosis.
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