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Introduction

Primary small cell carcinoma (SCC) is a group of aggressive 
neoplasms that mainly arise from the lung and digestive 
tract. It could affect almost any organ such as the ampulla 
of Vater, gallbladder, ovary, sphenoid sinus, Meckel’s 
diverticulum, epiglottis, genitourinary tract, etc. (1,2). In 
the female genital tract, it occurs most commonly in the 
cervix (3). SCC in the endometrium is extremely rare and 
comprises less than 1-2% of all malignant gynecologic 
tumors (4). Herein, we present a new endometrial small cell 
carcinoma (ESCC) case involving a 51-year-old woman. To 
our knowledge, less than 90 cases have been reported until 
now. Moreover, few magnetic resonance imaging (MRI) 
and 18F-fludeoxyglucose positron emission tomography/
computed tomography (18F-FDG PET/CT) findings for 
ESCC have been reported in English literature. This report 
mainly focuses on the MRI and PET/CT presentations of 
ESCC.

Case report

A 51-year-old woman was admitted to the Department 
of Gynecology because of irregular postmenopausal 
bleeding for 2 months. The quantity of blood was variable. 
A large quantity was always associated with abdominal 
pain, abdominal distention, urinary frequency, and urinary 
urgency. Immunohistochemical studies revealed a neoplasm 
with neuroendocrine characteristics. The tumor cells 
demonstrated a positive reaction with markers vimentin 
(VIM), synaptophysin (Syn), neuron-specific enolase 
(NSE), CD99, CD10, and epithelial membrane antigen 
(EMA), as well as a high Ki67 proliferation rate (about 50% 
positive cells), but stained negatively for chromogranin A 
(CgA), cytokeratin (CK), cyclin D1, LCA, CD31, estrogen 
receptor (ER), progestin receptor (PR), human melanoma 
black-45 (HMB45), CD117, inhibin, CD56, CD34, CD3, 
CD20, myeloperoxidase (MPO), and S-100.

An MRI showed that the uterus was significantly 
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enlarged (11.6 cm × 11.1 cm × 14.4 cm), and a giant 
irregular mass (7.5 cm × 8.4 cm × 8.5 cm) was observed in 
the uterus cavity. The mass demonstrated heterogeneously 
low signal intensity on T1-weighted imaging (Figure 1A) 
and slightly high signal intensity on T2-weighted fat-
suppressed spectral presaturation attenuated inversion-
recovery (SPAIR) (Figure 1B). The lesion showed a high 
signal intensity on diffusion-weighted imaging (DWI) 
(b=800 s/mm2) (Figure 1C) and a low signal intensity on 
apparent diffusion coefficient (ADC) map (Figure 1D). 
The ADC value was (0.553±0.088)×10–3 mm2/s. Sagittal 
T1-weighted contrast-enhanced fat-suppressed imaging 
(Figure 1E) showed a non-homogeneously enhanced 

entity, and an unenhanced area was found in the mass. It 
also revealed deep myometrial (>50%) invasion, as well as 
infringement of the cervix and vagina. 

PET/CT imaging (Figure 2) demonstrated a large 
solid mass in the uterine cavity. Uterine enlargement and 
cervical invasion were also revealed. Multiple metastatic 
lymph nodes (LNs) (diameter range, 0.3-2.8 cm) have 
been identified at different positions: left supraclavicle 
[the maximum standardized uptake value (SUVmax) =15.5], 
mediastinum (SUVmax range, 7.6-11), right lower abdomen 
(SUVmax =15.7), and post-peritoneum (SUVmax range, 6.9-
19.3). The SUVmax of the primary lesion was 22.7. The 
pelvic and bilateral inguinal LNs showed no obvious 

Figure 1 MRI findings of a 51-year-old woman with ESCC. (A) Axial T1-weighted image showed a giant mass in the position of uterus 
with heterogeneous low signal intensity which similar to myometrium. Left ovary appeared normal (arrow); (B) T2-weighted fat-suppressed 
SPAIR shows the mass presenting heterogeneous slight high signal intensity; (C,D) the mass and bilateral ovaries shows a high signal 
intensity on DWI (b=800 s/mm2) and low signal intensity on ADC map (fine arrow). Myometrial invasion can be revealed more clearly on 
ADC map (arrow); (E) T1-weighted contrast-enhanced fat-suppressed imaging showed a heterogeneous enhancement. Junctional zone was 
disrupted which suggested a myometrial invasion and a deep myometrial (>50%) invasion was revealed. Several nodules protrude from the 
uterine outline (fine arrow). Cervical and vaginal invasion can also be seen (arrow). MRI, magnetic resonance imaging; ESCC, endometrial 
small cell carcinoma; SPAIR, spectral presaturation attenuated inversion-recovery; DWI, diffusion-weighted imaging; ADC, apparent 
diffusion coefficient.
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enlargement or FDG uptake.
T h e  p a t i e n t  u n d e r w e n t  s u r g e r y  i n c l u d i n g 

panhysterocolpectomy, bilateral salpingo-ovariectomy, and 
primary cytoreductive surgery. A macroscopic examination 
of the uterus revealed a bulky mass that almost completely 
infiltrated the myometrial wall (Figure 3). The postoperative 

stage was defined as stage IVB. Endometrial biopsy 
specimens showed that the uterine tumor tissue was saturated 
with atypical cells including auxetic nuclei (Figure 4).

A relapse was confirmed 6 months later. An MRI 
revealed multiple nodules on remaining vaginal wall and 
enlarged pelvic LNs.

Figure 2 PET/CT findings of a 51-year-old woman with ESCC. (A) PET/CT imaging demonstrated a large solid mass in uterus cavity, but 
it fails to accurately demonstrate the extent of myometrial invasion. The SUVmax of primary lesion is 22.7; (B-F) multiple LN metastasis at 
left supraclavicle (SUVmax =15.5), mediastinum (SUVmax range from 7.6 to 11), right lower abdomen (SUVmax =15.7) and post-peritoneum 
(SUVmax range from 6.9 to 19.3) have been identified. Diameters of these LNs range from 0.3 to 2.8 cm. Cervical invasion was also revealed. 
PET/CT, positron emission tomography/computed tomography; SUVmax, maximum standardized uptake value; ESCC, endometrial small 
cell carcinoma; LNs, lymph nodes.
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Discussion

Primary SCC is rare, comprising less than 1-2% of all 
malignant gynecologic tumors (4). According to the studies 
reported in prior reviews and case reports (5-7), the age 
at presentation ranges from 23 to 84 years, with a mean 
age of approximately 60 years, and is higher than that of 
endometrial adenocarcinomas, which is 50 years.

The most frequent clinical presentation is abnormal 
vaginal bleeding. Other complaints include lower abdominal 
or pelvic pain and irregular menstruation. All of these 
presentations are nonspecific for determining a diagnosis. 
Thus, Van Hoeven et al. (7) proposed the diagnostic criteria 
for SCC of the endometrium: (I) unequivocal evidence 
of endometrial origin; (II) dense sheet-like growths of 
morphologically similar, small to intermediate-sized tumor 

cells in standard hematoxylin-eosin (HE)-stained sections; 
and (III) immunohistochemical staining for one or more 
neuroendocrine markers. Katahira et al. (6) reported 
summarized data based on reported cases: SCC of the 
endometrium is typically positive for NSE (79%), Leu-7 
(61%), Syn (42%), and CgA (38%).

Simi lar i t ies  regarding the  his topathology and 
immunohistochemistry of SCC from different positions 
have already been recognized. This kind of neoplasm 
behaves in an aggressive manner including early 
involvement of LNs. Yang et al. (8) reported that SCC of 
the cervix is characterized by extensive lymphadenopathy 
(which means one or several LNs conglomerated together 
with a minimum diameter of >1 cm). Even a small mass 
(<4 cm) has a considerable chance of LN involvement. 
From what we can infer, ESCC might have similar 
biological behaviors and imaging features. Because of the 
limited number of cases, this perspective needs to be further 
confirmed. 

The prognosis of small cell neuroendocrine carcinoma 
(SCNEC) is extremely poor. Based on present data, the 
prognosis is closely related to stage. Among the known 
stage I cases, most patients have a better prognosis. Some 
even lived for 5 years or more with no evidence of disease. 
Stage III and IV patients had an average survival of only 
5 months. Thus, detection at an early stage plays a vital role 
in patients’ long-term survival.

PET/CT has poor efficacy for the detection of early 
lesions (<1 cm) in the uterus because of its limited spatial 
resolution. Additionally, because of this reason, it is hard 
for radiologists to accurately measure the local extent of 
uterine body invasion with PET/CT scanning. However, 
quite a few studies have shown that the SUVmax is a 
prognostic factor in endometrial cancer. In this case, the 
SUVmax of the primary lesion (22.6) was high. Although 
this value cannot help in differentiating the entity from 
conventional adenocarcinoma, it indicated a poor prognosis. 
The superiority of PET/CT also depends on its facility 
for helping to discover the involvement of tiny LNs 
(minimum diameter, >0.5 cm) (9) and retroperitoneal LN 
and distant metastases, which is significant for staging and 
therapeutic scheduling. In this case, the minimum diameter 
of the metastatic LN was 0.3 cm, which was smaller than 
previously reported. This helps define the ability of PET/
CT for detecting small lesions. In addition, a recent 
study (10) found that the preoperative FDG uptake of a 
pelvic LN exhibited a strong significant association with 
recurrence of endometrial cancer. Recurrence rates differed 

Figure 3 Macroscopic specimen: the mass infiltrates almost the 
complete myometrial wall. 

Figure 4 Pathological specimen: the tumor was characterized by 
hyperchromatic nuclei and a scant amount of cytoplasm (HE, ×200).
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significantly (P<0.001) between patients with an SUVLN >15 
and those with an SUVLN ≤15. However, in this case, pelvic 
LNs demonstrated no obvious enlargement or FDG uptake. 
Instead, an SUVLN >15 was demonstrated at three different 
distant locations. Recurrence was confirmed 6 months later. 
This is slightly different from the previous study but still 
indicated that LN metabolic activity may reflect tumor 
aggressiveness and a poor prognosis.

MRI provides valuable and important information 
regarding lesion location, as well as qualitative information 
and preoperative staging. Because of the lack of literature, 
the MRI features of ESCC are not clear. In this case, the 
lesion was a bulky mass with slightly low signal intensity on 
T1-weighted imaging and had heterogeneous high signal 
intensity on T2-weighted imaging. T1 contrast-enhanced 
fat-suppressed imaging demonstrated uneven enhancement 
of the tumor and junctional zone disruption, which is a 
significant marker for myometrial infiltration. On a routine 
MRI scan, SCC may differ from typical adenocarcinomas in 
respects of larger shape, vascularity, and higher tendency for 
necrosis. 

The ADC value of this lesion (solid part) was (0.553± 
0.088)×10–3 mm2/s, which was much lower than (1.011± 
0.121)×10–3 mm2/s that was the mean ADC value of endometrial 
non-SCC according to a large case observation (11). However, 
we cannot simply reach a conclusion regarding the ADC value 
related to the histological type, as the difference is probably 
because of different MRI manufacturers, a different selected 
b value, and region-of-interest (ROI) drawing method. Thus, 
this perspective still necessitates confirmation with further 
research. Both ovaries demonstrated a high intensity with 
DWI, and the ADC value was (0.711±0.069)×10–3 mm2/s, 
which suggested ovarian metastases. This was confirmed by 
PET/CT (on which ovaries demonstrated a high FDG uptake) 
and pathology. Furthermore, the ADC map revealed the 
myometrial infiltration more clearly than both conventional 
MRI and PET/CT. These might indicate that DWI is, on 
one hand, a sensitive and useful tool for assessing metastases 
that aids in accurate preoperative staging and appropriate 
management decision-making, and on the other hand, this 
technique is radiation-free and not time-consuming, as 
compared with PET/CT.

In conclusion, we suggest that MRI, along with DWI, 
can be used as an important and preferred tool to assess 
ESCC in clinical practice. Confirmation of the additional 
diagnostic value of DWI is required. PET/CT should be 
used to detect tiny, distant metastatic LNs. The SUVmax 
of both a primary lesion and LNs may have great value in 

predicting prognosis.
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