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Intraluminal superior vena cava metastasis from
adenosquamous carcinoma of the duodenum: A case report
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Abstract. In 2013, a 76-year-old male with a cardiac pace-
maker was diagnosed with adenosquamous carcinoma of
the duodenum. Subsequently, a pancreatoduodenectomy and
Ilymph node dissection were performed, and 12 cycles of
adjuvant chemotherapy (modified FOLFOXG6 regimen), which
consisted of fluorouracil, leucovorin and oxaliplatin, were
administered via a central venous catheter. At 5 months after
the completion of adjuvant chemotherapy, the patient expe-
rienced the sudden onset of severe pain at the back right of
the ear, edema of the right side of the face and right jugular
vein dilatation. Computed tomography (CT) revealed filling
defects in the superior vena cava (SVC) and right brachioce-
phalic vein, indicating catheter-induced venous thrombosis.
Although the catheter was removed and anti-coagulation
therapy, aspiration of the thrombosis and ballooning dilatation
were performed immediately, the patient's symptoms were
not ameliorated. Notably, histological examination following
thrombus aspiration revealed metastatic cancer cells, and fluo-
rodeoxyglucose-positron emission tomography/CT identified
metabolically active nodules in the SVC at locations consistent
with the initial duodenal tumors detected by CT and in the
first thoracic vertebrae. The tumor thrombus rapidly increased
in size and resulted in worsening dyspnea. Subsequently,
radiotherapy was performed, followed by chemotherapy,
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which relieved the systemic symptoms and suppressed the
tumor growth. Adenosquamous carcinoma of the duodenum is
extremely rare, and to the best of our knowledge, intraluminal
SVC metastasis as a result of adenosquamous carcinoma of the
duodenum has not been reported previously. The placement of
a cardiac pacemaker, central venous catheter and tumor cells
possessing high metastatic potential are hypothesized to have
contributed to this rare case of metastasis.

Introduction

Malignant neoplasms in the small intestine account for 1-2% of
malignant neoplasms of the digestive organs (1). With regard
to small intestinal neoplasms, carcinoid tumors are most
common, accounting for 31% of all small intestinal neoplasms,
followed by adenocarcinoma (30.1%), lymphoma (16.3%) and
gastrointestinal stromal tumors (7.1%) (2). Duodenal adeno-
squamous carcinomas (DASC) are extremely rare, and to
date, only a small number of cases have been published in the
literature (3). Localized duodenal adenocarcinomas are treated
with surgery, including pancreatoduodenectomy and regional
lymph node dissection (4), and adjuvant chemotherapies are
often administered according to the therapeutic strategy for
colorectal cancer (5). In the case of DASCs, similar therapeutic
strategies are employed.

Intraluminal metastasis of malignant tumors to the large
vessels, such as the superior vena cava (SVC), is rarely
observed (6). To the best of our knowledge, no cases of intralu-
minal metastasis to the SVC from DASCs have been reported.
Risk factors for venous thrombosis include hypercoagulability
due to underlying cancer, as well as the presence of a central
venous catheter (7), and these clinical characteristics may also
represent risk factors for intraluminal metastases of tumor
cells. Obstruction of the SVC may result in a lethal SVC
syndrome and thus, immediate treatment, as well as appro-
priate identification of the causes is required.
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Figure 1. Histopathological examination of the tumors. (A) HE staining (magnification, x100), and (B) E-cadherin and (C) -catenin immunostaining (magni-
fication, x400) in the primary tumors. (D) HE staining (magnification, x200), and (E) E-cadherin and (F) pB-catenin immunostaining (magnification, x400) in

the intraluminal superior vena cava metastasis. HE, hematoxylin and eosin.

The current study presents an extremely rare case of SVC
syndrome induced by the intraluminal metastasis of DASC.

Case report

In January 2013, a 76-year-old male underwent placement of
a cardiac pacemaker at Fukuoka Sanno Hospital (Fukuoka,
Japan) for the management of sick sinus syndrome. In May
2013, the patient presented at Kyushu University Hospital
(Fukuoka, Japan) with epigastric discomfort. Upper gastro-
intestinal endoscopy demonstrated an ulcerating protruding
lesion at the descending section of the duodenum. Histological
examination of a biopsy specimen obtained from the lesion
showed clusters of polygonal atypical cells, with enlarged and
pyknotic nuclei and keratinization. Immunohistochemically,
the tumor cells were positive for keratin 903, AEI/AE3, p63
and cytokeratin 14, and strongly focally positive for involu-
crin, which indicated squamous cell carcinoma. Computed
tomography (CT) and fluorodeoxyglucose-positron emission
tomography (FDG-PET)/CT revealed no metastasis. There-
fore, a pancreatoduodenectomy and dissection of the second
lymph node group, according to the General Rules for the
Study of Pancreatic Cancer (8), were performed in June 2013.
The diameter of the resected tumor was 5 cm, and the tumor
was located separately from the duodenal papilla. Post-oper-
ative histopathological examination revealed adenosquamous
carcinoma of the duodenum [pT4N1MO, stage IITA, according
to the TNM Classification of Malignant Tumours (9)]
(Fig. 1A). The tumor was mainly composed of three types
of tissue: i) Adenocarcinoma proliferating in a glandular
pattern, ii) squamous cell carcinoma with apparent squamous
differentiation and iii) poorly-differentiated carcinoma, which
exhibited no features of adenocarcinoma or squamous cell
carcinoma. Immunohistochemically, the adenocarcinoma
and squamous cell carcinoma components were positive
for membranous E-cadherin and B-catenin. By contrast, the
poorly-differentiated carcinoma components were negative for

E-cadherin and (3-catenin (Fig. 1B and C). The patient under-
went 12 cycles of adjuvant chemotherapy with a modified
FOLFOX6 regimen, consisting of fluorouracil (400 mg/m?
bolus, followed by 2,400 mg/m? 46 h continuous infusion,
day 1), leucovorin (200 mg, day 1) and oxaliplatin (85 mg/m?,
day 1), which was repeated every 14 days and administered via
a central venous catheter. No recurrent disease was observed
for 5 months after the completion of treatment. However, in
July 2014, the patient was admitted to Kyushu University
Hospital following the sudden onset of severe pain at the back
right of the ear, edema of the right side of the face and right
jugular vein dilatation. Enhanced CT revealed filling defects
extending from the SVC to the right brachiocephalic vein,
indicating catheter-induced venous thrombosis (Fig. 2A).
The central venous catheter was removed immediately, and
anticoagulant therapy with heparin (17,500 units for 10 days)
followed by warfarin (2 mg/day, continuously) was adminis-
tered, however, the patient's symptoms were not ameliorated.
Percutaneous transluminal aspiration of the thrombus and
balloon dilatation of the vein using catheters were also
performed, however, the symptoms showed no improvement.
Pathological examination of the thrombus aspiration identi-
fied metastatic carcinoma, which exhibited similar features
to that observed in the poorly-differentiated component of
the primary tumor identified in the duodenum (Fig. 1D).
Immunohistochemistry revealed that the tumor cells were
negative for E-cadherin (Fig. 1E) and (-catenin (Fig. 1F).
FDG-PET/CT revealed metabolically active nodules in the
SVC at locations identical to those of the tumors identified on
CT (Fig. 2B) and in the first thoracic vertebrae. The patient's
symptoms rapidly worsened with respiratory discomfort
and hypoxemia. Repeated enhanced CT scans performed
at 3-week intervals showed rapid enlargement of the malig-
nant thrombosis in the SVC extending to the right atrium
(Fig. 2C), however, no pulmonary emboli were identified.
Surgical resection of the tumor thrombus was attempted,
however, surgery was terminated due to the patient's general
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Table I. Reported cases of intraluminal superior vena cava metastasis.
Age,years/  Primary Advanced/
First author (ref.) gender site Histology relapse Other lesions Treatment
Blanco et al (12) 72/M Skin Melanoma Relapse Left axillary mass CTx,RT,AC
Lung
Ghattas et al (13) 42/F Skin Melanoma Relapse None Surgery, CTx
Takeda et al (14) 60/M Prostate Adenocarcinoma Advanced Lymph node Endocrine therapy,
AC
Wang et al (15) 61/M Lung Adenocarcinoma Advanced Lymph node RT, CTx
Murphy et al (16) 75/F Thyroid  Poorly-differentiated Relapse Lung RT
thyroid carcinoma
Matsuno et al (17) 65/F Thymus Sarcomatoid Advanced None Surgery, AC,
carcinoma adjuvant CTx
Alzand et al (18) 54/F Colon Adenocarcinoma Relapse None Surgery

AC, anticoagulant therapy; CTx, chemotherapy; RT, radiotherapy; F, female; M, male.

Figure 2. CT and FDG-PET/CT of the chest. (A) CT scan and (B) FDG-PET/CT performed following the sudden onset of symptoms in July 2014. (C) CT
scan performed 3 weeks after the appearance of symptoms. (D) CT scan following two cycles of chemotherapy. CT, computed tomography; FDG-PET,

fluorodeoxyglucose-positron emission tomography.

condition and the identification of distant metastases.
Immediate palliative radiotherapy (30 Gy in 10 fractions)
was administered to the tumor thrombus, in addition to the
continuation of anticoagulant therapy. The patient's systemic
condition gradually improved following radiotherapy, with a
decline in supplementary oxygen requirements. Subsequently,
5 cycles of chemotherapy with irinotecan (150 mg/m?, day 1,
every 14 days) plus cetuximab (400 mg/m?, day 1 of cycle 1,
followed by 250 mg/m?, every 7 days), which is a standard
regimen for advanced colorectal cancer, was administered
based on histological findings revealing that the primary
tumor cells highly expressed the epidermal growth factor
receptor and possessed a wild-type KRAS phenotype.
A CT scan performed after two cycles of chemotherapy
(November 2014) revealed a significant reduction of the
tumor thrombus in the SVC (Fig. 2D). During treatment with

irinotecan and cetuximab, the patient developed grade 3
pneumonia and grade 4 sepsis [according to the Common
Terminology Criteria for Adverse Events (10)]. Thus,
cetuximab single therapy was continuously performed for
11 cycles considering these adverse events. In March 2015, a
CT scan revealed regrowth of the tumor thrombus in the SVC
and FDG-PET/CT also revealed metabolically active nodules
in the SVC. Palliative radiotherapy (40 Gy in 20 fractions)
was administered to the tumor thrombus. The pacemaker
leads were then removed, due to the possibility of the leads
providing a nidus for tumor attachment and growth. Chemo-
therapy with paclitaxel single therapy (80 mg/m? paclitaxel
on days 1, 8 and 15, every 28 days) for 1 cycle. The physical
condition of the patient had deteriorated after 1 cycle, and the
patient succumbed 13 months after the diagnosis of intralu-
minal SVC metastasis.
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Discussion

Advanced duodenal adenocarcinomas often metastasize to the
lymph nodes, liver and lung, however, intraluminal metastasis
to the large vessels, such as the SVC, are extremely rare (11).
Furthermore, intraluminal metastasis to the SVC from DASCs
has not been reported previously. To date, only a limited
number of cases of malignant neoplasms of the skin (12,13),
prostate (14), lung (15), thyroid (16), thymus (17) and colon (18)
with intraluminal metastases to the SVC have been reported
(Table I). We hypothesize that metastases to the large vessels
are extremely rare due to the high volume and speed of blood
flow, and the thick sub-endothelial layer, which prevent inva-
sion by tumor cells. For the treatment of tumor thrombosis
in the large vessels, various therapeutic strategies, including
irradiation of the tumor and systemic chemotherapy, have been
employed to control tumor growth. Notably, in the present case,
treatment with 30 Gy of radiotherapy significantly improved
the patient's systemic symptoms and suppressed the otherwise
aggressive tumor growth.

Intraluminal metastasis to the SVC in the present case may
have been present at the time of the initial diagnosis, although
it was not identified by radiological examination. Evident
metastasis in the SVC appeared surrounding a lead of the
cardiac pacemaker and surrounding the central vein catheter,
suggesting that these leads and the catheter itself may have
contributed to the onset of this extremely rare condition. Symp-
tomatic upper extremity and central vein thrombosis attributed
to pacemaker leads occurs in 1-3% of patients with permanent
pacemakers (19). The pathogenesis of pacemaker lead-related
thrombosis may involve local inflammation induced by
foreign-body reactions (20) and endothelial cell injury as a
result of lead-activated local hypercoagulability (19). Simi-
larly, the pacemaker leads and/or the central venous catheter
may provide a nidus for tumor attachment and growth.

The primary tumor in the present case was diagnosed as
an adenosquamous carcinoma, which is rarely found among
malignant tumors of the small intestine (3). It is not known
whether adenosquamous carcinoma of the small intestine
has a higher metastatic potential to distant organs than
other histological types. With regard to colorectal tumors,
significant differences in metastatic potential have been
identified between adenocarcinomas and adenosquamous
carcinomas (21). Therefore, in the present case, the histo-
logical characteristics of the tumor may correlate with the
metastatic capacity. Notably, pathohistological examination
of the SVC thrombus revealed similar features to those of
the poorly-differentiated component of the primary tumor
in the duodenum. Immunohistochemical examination of the
poorly-differentiated carcinoma components of the primary
tumor in the duodenum were negative for the expression of
E-cadherin and B-catenin, which was consistent with that
observed in the SVC thrombus. Adenocarcinomas of the small
intestine, which possess specific markers of epithelial-mesen-
chymal transition, such as E-cadherin negativity, or vimentin
and/or fibronectin positivity, are significantly associated with
an undifferentiated histology and poor clinical outcomes (22).
Loss of the E-cadherin protein was identified in 41.8% of
small intestinal adenocarcinomas, and aberrant -catenin
protein expression was found in 40.7% of small intestinal
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adenocarcinomas (23). Furthermore, 24% of small intestinal
adenocarcinomas exhibit the two phenotypes and were found
to closely correlate with a poorly-differentiated histology (23).
The decreased expression of E-cadherin may be associated
with the loss of the intercellular junctional or cellular polarity
of cancer cells and thus, theoretically, this may increase the
metastatic potential of tumor cells (24-26). Additionally,
the activation of B-catenin in tumor cells as a result of the
loss of E-cadherin expression may induce the expression of
metastasis-related genes, including Snail and Twist (27). The
tumor phenotype (wild-type KRAS) in the present case may
have induced an increased possibility of metastasis and also
contributed to the intraluminal metastasis. A recent study
showed that the KRAS mutation is associated with poor
prognosis in colorectal cancer (28). However, whether KRAS
mutation status correlates with poor prognosis and the meta-
static capacity of duodenum carcinoma remains unclear.

Overall, aggressive intraluminal SVC metastasis as a
result of adenosquamous carcinoma of the duodenum may be
associated with the placement of artificial devices in the large
vessels, as well as the development of an aggressive meta-
static phenotype in the tumor cells. The patient in the present
case exhibited intraluminal superior vena cava metastasis
from adenosquamous carcinoma of the duodenum. Radio-
therapy, chemotherapy and anticoagulant therapy effectively
suppressed tumor growth. Thus, the present study indicates
that patients with advanced cancer harboring distant metas-
tases to rare organ locations should undergo multidisciplinary
therapy in accordance with the pathogenesis of the metastasis,
with the type of therapy selected based on patient factors, as
well as tumor factors.
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