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Abstract 

Neuroendocrine carcinomas (NEC) of the
female genital tract are aggressive and uncom-
mon tumors, which usually involve the uterine
cervix and ovary, and are seen very rarely in
the endometrium. Only less than 10 cases of
large cell NEC (LCNEC) of the endometrium
have been reported in the literature and their
radiological findings are not well described.
We report here two cases of pathologically
proven LCNEC of the uterine endometrium. In
both cases, the uterine body was enlarged and
the tumor occupied part of the uterine cavity.
Endometrial mass exhibited heterogeneous
high intensity on T2-weighted magnetic reso-
nance (MR) images, and diffusion-weighted
MR images revealed high intensity throughout
the tumor, consistent with malignancy. LCNEC
is a highly malignant neoplasm without partic-
ular findings in terms of diagnostic imaging
and pathology, so its preoperative definitive
diagnosis is very difficult. However, when
laboratory test, pathologic diagnosis and MR
imaging suggest a poorly differentiated uter-
ine malignancy, positron emission tomogra-
phy-computed tomography scan should be per-
formed as a general assessment to help with
diagnosis.

Introduction

Large cell neuroendocrine carcinoma
(LCNEC) of the uterus, which is a very rare
and aggressive tumor, occurs predominantly in
the lung. Primary LCNEC, originating from the
uterine endometrium, are extremely rare and
the ones from the uterine cervix are even
rarer. Only less than 10 cases of LCNEC origi-

nating from the uterine endometrium have
been reported in the English literature.1-3

To the best of our knowledge, specific find-
ings of LCNEC of the uterus with magnetic res-
onance (MR) imaging and/or 18F-fluorodeoxy
glucose-positron emission tomography and
computed tomography (FDG-PET/CT) have
never been reported.
In this article, we demonstrate the MR fea-

tures of 2 cases with pathologically proven
LCNEC of the uterine endometrium, without
apparent primary tumor in the other organs,
including the lung.

Case Report #1

A 73-year-old woman (gravida 2, para 2),
having no history of gynecologic disorders, vis-
ited a local hospital with lumbago and abdomi-
nal distention and was referred to the Kobe
University Hospital as soon as the presence of
large uterine tumor was detected by computed
tomography (CT) imaging. The histopatholog-
ical examination of the biopsy specimen from
the endometrium suggested a diagnosis of
LCNEC, and the one from the cervix had no
malignant finding. Physical examination
revealed that she had enlarged uterus and
right supraclavicular lymphadenopathy. The
laboratory tests were unremarkable, except for
the elevation of serum neuronspecific enolase
(NSE; 630 ng/mL; reference level, <12 ng/mL),
cancer antigen 125 (202 U/mL; reference level,
<35 U/mL), lactate dehydrogenase (3038 IU/L;
reference level, 115~217 IU/L), and interleukin
receptor-2 (767 U/mL; reference level, 122~466
U/mL). MR images of lower abdomen, but not
of the upper, was performed. It demonstrated a
diffusely swollen endometrial mass exhibiting
hypointensity to myometrium on T1-weighted
images, and slightly high heterogeneous
intensity on T2-weighted images (Figure 1A).
The tumor involved both the myometrium and
endometrium. Extensive pelvic and paraaortic
lymphadenopathies were also identified. On
diffusion weighted imaging the mass and
lymph nodes showed remarkably hyperintensi-
ty (Figure 1B). Following above, whole body
FDG-PET/CT was performed; it revealed
increased FDG uptake in the uterus, multiple
lymph nodes and bones (Figure 1C). Because
the metastasis to right supraclavicular lymph
node and bones were identified, the clinical
stage was determined to be 4b. The surgery
was not performed, because of the aggressive
nature and advanced stage of the tumor. The
patient refused the systemic chemotherapy, so
shifted to palliative care. Five weeks after her
first visit to our hospital, she died of respirato-
ry failure. In autopsy examination, the uterus
was diffusely enlarged, and accompanied with
a 6 cm sized submucosal type leiomyoma.

Microscopically, neoplastic cells with promi-
nent nucleoli arranged in nesting pattern
showing extensive areas of geographic necro-
sis. In addition, the tumor cells exhibited
remarkable increase of mitotic counts and
immunohistochemistry revealed diffuse posi-
tivity for synaptophysin, chromograninA
(Figure 2), NSE and p53. A diagnosis of LCNEC
of the endometrium was made.

Case Report #2

A 73-year-old woman (gravida 6, para 3),
having no history of gynecologic disorders, vis-
ited a local hospital with heavy discharge and
genital bleeding, and was than referred to our
hospital.
The histopathological diagnosis of endome-

trial biopsy was adenocarcinoma with solid
poorly differentiated component, which showed
focal positivity of CD56 suggesting neuroen-
docrine differentiation.
Physical examination revealed that she had

an enlarged uterus. The laboratory tests were
unremarkable, except for the elevation of serum
lactate dehydrogenase (279 IU/L; reference
level, 115~217 IU/L). The MR images demon-
strated a large endometrial mass of heteroge-
neous high intensity expanding in the endome-
trial cavity on T2-weighted images (Figure 3A),
with part of the mass infiltrating to the uterine
serosa throughout the myometrium. The mass
revealed hypointensity including high intensity
foci, suggestive of intratumoral hemorrhage, on
T1-weighted images. Contrast-enhanced T1-
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weighted MR images showed heterogeneously
enhanced tumor (Figure 3B), and diffusion-
weighted MR images revealed high intensity
throughout the tumor (Figure 3C), consistent
with a malignant uterine tumor. Paraaortic lym-
phadenopathies were identified on the abdomi-
nal CT. She underwent abdominal total hys-
terectomy with bilateral salpingo-oophorecto-
my, omentectomy, and pelvic-paraaortic lym-
phadenectomy. Grossly, the uterine cavity was
dilated and showed a white tumor involving the
fundic region, and the tumor infiltrated to the
myometrium deeply. The isthmic and cervical
areas were uninvolved, and the bilateral adnexa
and omentum were free of metastasis.
Microscopically, the carcinoma displays a neu-
roendocrine morphology, including organoid
nesting with large zones of necrosis, trabecular
growth, rosettes and peripheral palisading pat-
terns (Figure 4A). Immunohistochemistry
revealed diffuse positivity for synaptophysin,
chromogranin, CD56 and p53 (Figure 4B). The
pathologic diagnosis was appropriate for large
cell neuroendocrine carcinoma of the
endometrium, and because of the metastasis to
right internal iliac lymph nodes and left exter-
nal iliac lymph node, the final stage was 3c. She
was thereafter treated by chemotherapy (intra-
venous cisplatin; 60 mg/m2 and irinotecan; 60
mg/m2). After 6 cycles of chemotherapy, this
patient was disease-free during 6 months.
However, FDG-PET/CT, which was performed 13
months after the operation, revealed increased
FDG uptake in paraaortic lymph nodes, being
suspected of the recurrence.

Discussion

LCNEC usually develops in the lungs. In the
gynecological organs, LCNEC generally affects
in the uterine cervix and ovary, and much less
rarely in the uterine endometrium.1-3

According to the World Health Organization
classification, neuroendocrine tumors in the
uterine cervix are categorized into the 4 cate-

gories of typical carcinoid, atypical carcinoid,
small cell carcinoma (SmCC) and LCNEC.
LCNEC in the uterine endometirum is
extremely rare and represents less than 1% of
all primary endometrial carcinomas.4,5 Mulvany
and Allen reported that patients with LCNEC of
the uterine endometrium had a mean age of 75
years (50-88 years), and they were older than
patients with LCNEC of the uterine cervix.1

As we measured serum NSE values in these
two cases, it was found that the value of the
Case #1 was raised and that of the Case #2 was
within normal limit. Therefore, it is hard to say
that these values are useful markers in diagno-
sis of LCNEC.
Kiyokawa et al. cited 6 cytological features of

LCNEC of the uterine cervix as the following:6

i) presence of cell necrosis, ii) dispersion of
tumor cells, some of which forming loosely
arranged clusters with irregular stratification
or in file-like fashion, iii) occasional nuclear
protrusion at the periphery of clusters, iv) high
N/C ratio with round to oval nuclei, 3 to 6 times
in size of lymphocytes, v) increased coarse
granular chromatin and 1 to 3 prominent nucle-
oli, and vi) which cytoplasm faintly stained
light green and ill-defined cell border. These
features are similar to those of LCNEC in other
organs such as the lungs and closely resemble
poorly differentiated adenocarcinoma, making
the two types of tumors extremely hard to dif-
ferentiate especially by small biopsy speci-
mens.6-8 In fact, Case #2 was diagnosed as poor-
ly differentiated carcinoma according to preop-
erative endometrial sampling. In such cases,
immunohistochemical staining for chromo-
granin A, CD56, or synaptophysin may help to
confirm neuroendocrine differentiation.
To the best of our knowledge, specific image

findings of LCNEC of the uterus have never
been reported. In both of the present cases, the
uterine body was enlarged and the tumor occu-
pied part of the uterine cavity. On T2-weighted
MR images, the tumor involved both the
myometrium and endometrium, and ill-defined
endometrial-myometrial border was revealed.
Endometrial mass exhibited heterogeneous
high intensity on T2-weighted MR images, and
this heterogeneity may represent necrosis and
diffuse hemorrhage in the tumors.9 Moreover,
diffusion-weighted MR images revealed high
intensity throughout the tumor, consistent
with malignancy. These MRI findings of the 2
cases were somewhat similar to the MR image
findings for SmCC, having many similarities to
LCNEC in their genetic characteristics of the
uterus body and any finding was not specific to
LCNEC.8-10 These MRI findings of neuroen-
docrine carcinoma have been found to mimic
those of type�cancer including poorly differen-
tiated endometrial adenocarcinoma, which is
another malignant tumor of the uterine corpus
that invades the endometrium, or malignant
lymphoma, uterine sarcoma, and metastatic
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Figure 1. A) T2 weighted magnetic reso-
nance image shows the mass hyperintense
compared with myometrium and much
more intense of submucosal myoma
(arrow); B) diffusion weighted imaging,
the mass and lymphnode show remarkable
hyperintensity, and submucosal myoma
(arrow) with hypointensity; C) positron
emission tomography and computed
tomography image, uterine mass, many
lymph nodes and bones of whole body
show strong 18F-fluorodeoxy glucose
uptake.

Figure 2. Photomicrograph of synapto-
physin immunohistochemical staining
(original magnification ×100).
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cancer.9,11,12 In actuality, the image findings in
Case #1 led to a diagnosis of malignant lym-
phoma, while the image findings in Case #2
led to a diagnosis of endometrial cancer with
myometrial invasion, respectively. PET/CT is a
functional imaging method of metabolic
processes and is being used extensively in
gynecologic oncology, which offers important
information for the pre-, intra-, and postopera-
tive management.13 In the current Case #1,
actually, FDG-PET/CT revealed increased FDG
uptake in the systemic metastases as well as in
the primary uterine tumor, and in Case #2, it
detected the recurrent lesion of the para-aortic
lymph node. In patients with known malignant
gynecologic lesions, therefore, PET may con-
tribute to confirm the presence or absence of
distant metastases at other sites and may
assist in the selection of an appropriate treat-
ment. NEC including LCNEC of the uterine
body is known to have rare incidence, poor
prognosis and no established treatment. In the
treatment, patients should be given multi-
modality therapy including surgery,
chemotherapy, and radiotherapy. As for the
chemotherapy, patients are generally received
six cycles of cisplatin (60 mg/m2, day 1) and
etoposide (60 mg/m2, day 1, 8, and 15).2,7,10,14 In
Case #1, because the patient had numerous
metastases throughout her body, it was impos-
sible for her to undergo surgery. Admini -
stration of chemotherapy was considered, but
due to worsening of the patient’s performance
status, any active treatment was impossible.
So, only pain control was provided, and the
patient died 5 weeks after her initial examina-
tion. The patient in Case #2 underwent sur-
gery and postoperative adjuvant chemotherapy,
but 6 months later PET scans revealed recur-
rence.

Conclusions

We encountered 2 cases of LCNEC originat-
ing from the endometrium, which is extremely
rare and has an extremely poor prognosis.
Adequate consensus has not been reached on
the treatment of the NEC, and more accumula-
tion of the reports is needed to establish treat-
ment methods. LCNEC is a highly malignant
neoplasm with no characteristic findings in
terms of diagnostic imaging and pathology; so
definitive diagnosis of LCNEC preoperatively
is difficult. However, when laboratory test,
pathologic diagnosis of endometrial tissue,
and CT/MRI imaging suggest a poorly differen-
tiated uterine malignancy, PET/CT scans
should be performed as a general assessment
to help with diagnosis.
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tomicrograph of p53 immunohistochemical staining (original magnification ×200).
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