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Introduction

Cervical neuroendocrine carcinoma is a rare 
epithelial tumor type accounting for approx-
imately 1.4% of all cervical malignancies 
[1]. Histologically, cervical neuroendocrine 
carcinoma has been divided primarily into 
carcinoids, atypical carcinoids, small-cell 
neuroendocrine  carcinoma, and large-cell 
neuroendocrine carcinoma (LCNEC) [2]. 
Among these, LCNEC is the second most 
common, accounting for approximately 
12% of cases. LCNEC has a higher degree 
of malignancy and a poorer prognosis 
than the most common cervical cancer, 
squamous cell carcinoma and adenocar-
cinoma [3]. Because of the low incidence 
of LCNEC, few cases have been reported. 
Moreover, although ultrasonography find-
ings have been described [4], no summary 
of ultrasound two-dimensional features 
or ultrasound-enhanced imaging has been 

reported. The purpose of this study was 
to retrospectively analyze the clinical fea-
tures, ultrasound images, and MRI features 
of eight cases of LCNEC in our hospital, 
to provide useful reference information for 
clinical diagnosis and treatment.

Methods

Between February 2018 and September 2022, 
we identified eight cases of cervical LCNEC 
diagnosed pathologically in our hospital. In 
this study, the clinical  features—including 
patient age, clinical symptoms, clinical 
stage, lymph node metastasis, immunohis-
tochemistry, ultrasound, and MRI imaging 
features—were retrospectively examined. 
The International Federation of Gynecology 
and Obstetrics staging from 2018 was used 
for tumor staging [5]. Pathological diagnosis 
was performed with the WHO classification 
of female genital tumors, fifth edition [6]. 
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Abstract

Objective: The aim of this study was to analyze the ultrasound and MRI features of eight patients with 
cervical large-cell neuroendocrine carcinoma to improve awareness of this disease among  sonographers, 
radiologists, and clinicians.
Methods: Clinical data for eight patients with cervical large-cell neuroendocrine carcinoma confirmed by 
pathology at Sun Yat-sen Memorial Hospital of Sun Yat-sen University between February 2018 and April 
2021 were retrospectively analyzed according to clinical, conventional ultrasound, contrast-enhanced ultra-
sound, and MRI characteristics.
Results: Conventional ultrasound examination of the cervical large-cell neuroendocrine carcinoma lesions in 
the eight patients revealed two features: (1) irregular hypoechoic areas in the muscular layer, with slightly 
hyperechoic inlay streaks, and poorly delineated lesions, and (2) slightly abundant blood flow distribution in 
the lesions. The contrast-enhanced ultrasound showed a “fast-in and fast-out” mode; after subsidence, a “fence-
like” change was observed, and the enhancement range was significantly greater than the range of two-dimen-
sional ultrasound. In MRI, T1WI showed a low signal or isosignal; T2WI showed a high signal; DWI showed 
a high signal and low ADC value; and most of the enhanced MRI showed inhomogeneous hyperenhancement.
Conclusion: Conventional ultrasound, contrast-enhanced ultrasound and MRI are complementary methods 
that provide additional imaging information for the diagnosis of cervical large-cell neuroendocrine carcinoma.
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Cervical large celllarge-cell neuroendocrine carcinoma, contrast-enhanced ultrasonography, MRI, 
ultrasonography.

B
ri

ef
 R

ep
o

rt

https://bio-integration.org
mailTo:dina3@mail.sysu.edu.cn
https://bio-integration.org/


L. Tan et al.: DOI: 10.15212/bioi-2022-0028 181

The ethics committees of Sun Yat Sen Memorial Hospital and 
Sun Yat-sen University approved this retrospective study.

In this study, all eight patients underwent routine ultra 
sound examinations, and two received Contrast-enhanced 
ultrasound (CEUS). A GE LOGIQ E8 ultrasound with a 
RIC5-9-D volume probe (5–9 MHz) was used. The probe 
was placed in the vaginal fornix in a truncated bladder posi-
tion, and a multi-sectional scan was performed close to the 
cervix to record routine ultrasound parameters. The best 
ultrasonographic view is to select the largest section of the 
lesion, while preserving the surrounding normal myome-
trium as a reference. The contrast medium was Sono Vue 
(Bracco, Italy). 5 ml of saline was used to dissolve the dry 
contrast powder, shaken and mixed, and 2.4 ml was with-
drawn and injected through the elbow vein, initiating the 
contrast-enhanced ultrasound imaging mode and continuous 
observing for 5 min. The ultrasound images were dynami-
cally stored for analysis of areas of interest.

Results

Patient information

The ages of the eight patients with cervical LCNEC ranged 
from 32 to 69 years, and the average age was 49.5±14.5 
years. The pathology was simple in five patients and mixed 
(with adenocarcinoma, squamous cell carcinoma, or small-
cell neuroendocrine carcinoma) in three patients. The main 
symptoms were contact bleeding (three cases), postmeno-
pausal vaginal bleeding and discharge (two cases), and irreg-
ular vaginal bleeding (three cases).

Clinical stages and lymph node 
 metastasis
Among the eight patients with cervical LCNEC, three 
were in stage IB2 (37.5%), one was in stage IIA2 (12.5%), 

three were in stage IIIC1 (37.5%), and one was in stage IV 
(12.5%). Four patients with cervical LCNEC (three with 
stage IIIC1 disease and one with stage IV disease) had pelvic 
lymph node metastasis, all located in the inguinal region, and 
the lymph node metastasis rate was as high as 50%. Among 
them, one patient with stage IV LCNEC also had para-aortic 
lymph node metastasis. MRI suggested suspicion for pelvic 
lymph node metastases in two cases, in agreement with the 
pathology results; two cases did not have suspicion of pelvic 
lymph nodes; and one case had suspicion of pelvic lymph 
nodes and was not consistent with the pathology findings. 
Only one case of suspicious pelvic lymph nodes was identi-
fied by conventional ultrasound and was consistent with the 
pathology findings.

Immunohistochemistry

All eight patients were positive for p16 and chromogra-
nin A (CGA), 75% (6/8) were positive for neuron-specific 
enolase (NSE), 75% (6/8) were positive for synapto-
physin (SYN), and 37.5% (3/8) were positive for CD56 
(Table 1).

Ultrasound and MRI features

We used ultrasound and MRI to describe and compare the 
lesions in detail (Tables 2 and 3). In the eight patients 
with LCNEC, the conventional ultrasound lesions 
showed irregular hypoechoic areas within the muscular 
layer, a mosaic of slightly hyperechoic strips, and poorly 
defined lesions; the lesions were slightly rich in blood 
flow distribution. CEUS showed a “fast-in-fast-out” 
pattern and “fence-like” changes after fading; T1 WI 
showed a low signal or isosignal; T2WI showed a high 
signal; DWI showed a high signal; and the ADC value 
was low. Most enhanced MRI showed heterogeneous 
hyperenhancement.

Table 1 Clinical Data for Eight Patients with Cervical LCNEC

No.  Age  2018 FIGO  
Cervical Cancer 
Staging

 Symptoms  Lymph Node 
Metastasis

 Main Positive  
Immunohistochemical 
Markers

 Surgical Lesion 
Size (mm)

1  33  IB2  Contact bleeding  –  P16, CGA, SYN, NSE, 
CD56

 30×30×27

2  32  IB2  Irregular vaginal bleeding  –  P16, CGA, SYN, NSE  25×20×11

3  42  IB2  Contact bleeding  –  P16, CGA, SYN, NSE  20×17×12

4  69  IIA2  Irregular vaginal bleeding  –  P16, CGA  55×50×33

5  45  IIIC1  Contact bleeding  +  P16, CGA, SYN, NSE, 
CD56

 38×28×8

6  67  IIIC1  Postmenopausal vaginal discharge 
with a small amount of bleeding

 +  P16, CGA, SYN, NSE, 
CD56

 40×33×17

7  61  IIIC1  Vaginal bleeding after menopause  +  P16, CGA, NSE  100×70×27

8  47  IV  Irregular vaginal bleeding  +/*  P16, CGA, SYN  –

Abbreviations: FIGO: International Federation of Gynecology and Obstetrics; P16: immunohistochemical factor P16; CGA: chromogranin A; 
SYN: synaptophysin; NSE: neuron-specific enolase; CD56: immunohistochemical factor CD56.
Note: pelvic lymph node metastasis: “−“ indicates no lymph node metastasis; “+” indicates lymph node metastasis; and “*” indicates 
 para-aortic lymph node metastasis.
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Discussion

Cervical neuroendocrine carcinoma is an extremely rare 
pathological type of cervical malignancy, of which cervi-
cal LCNEC, a high-grade neuroendocrine carcinoma, is the 
 second most common subtype [1, 3, 7]. The prognosis of cer-
vical LCNEC is significantly poorer than that of cervical squa-
mous cell carcinoma and adenocarcinoma, and the median 
overall survival time for LCNEC is less than 20 months [8]. 
The reason for this poor prognosis is the early occurrence of 
vascular and lymphatic metastases and rapid progression.

In this study, eight patients with LCNEC were analyzed, 
all of whom presented with irregular vaginal bleeding/fluid 
or contact bleeding, in agreement with reported findings that 
LCNEC extensively infiltrates the mucosal epithelium [9]. A 
medical study has indicated that CGA is a specific marker for 

LCNEC, whereas most cervical high-grade neuroendocrine 
carcinomas are diffusely positive for p16 [3]. Our findings 
were consistent with these reports, showing 100% positivity 
for both CGA and p16.

In the past, MRI was the most commonly used exami-
nation method for cervical LCNEC. For tumors confined 
to the cervix and larger than 10 mm, pelvic MRI is the 
preferred imaging method for evaluating tumor size and 
local invasion [10]. In the eight patients with LCNEC in 
this study, the lesion sizes all exceeded 10 mm. Compared 
with the extent of lesions in postoperative pathology spec-
imens, conventional ultrasound measured a significantly 
smaller range, and the size of some lesions on MRI was 
similar to the extent of lesions in postoperative pathol-
ogy specimens. In two cases, we attempted contrast- 
enhanced ultrasound, which indicated a significantly 

Table 2 Features of Conventional Ultrasound Imaging in Eight Patients with LCNEC

No.  Shape  Internal 
Echo

 Echo  
Distribution

 Lesion 
Border

 Relationship 
with Cervical 
Serosa

 Relationship  
with Cervical 
Mucosa

 Intralesional  
Adler Flow  
Classification

 Ultrasound 
Lesion Size 
(mm)

1  +  −  +  +  −  NS  I  28×24×15

2  +  −  +  +  −  NS  I  36×36×29

3  +  −  +  +  −  NS  I  24×15×13

4  +  −  +  +  −  NS  I  90×57×49

5  +  −  +  +  −  NS  I  28×21×9

6  +  −  +  +  −  NS  II  44×37×27

7  +  −  +  +  −  NS  I  38×33×32

8  +  −  +  +  −  NS  II  47×35×18

Note: Shape: “−” indicates regular shape; “+” indicates irregular shape.
Internal echo: “−” indicates low internal echo; “+” indicates high internal echo.
Echo distribution: “−” indicates uniform internal echo; “+” indicates unevenly distributed internal echo of the lesion, some with cord-like 
hyperechoic structures.
Lesion boundary: “−” indicates clear boundary; “+” indicates unclear boundary.
Relationship with cervical serosa: “−” indicates clear; “+” indicates unclear.
Relationship with cervical mucosa: “NS” indicates uncertain.
Alder blood flow classification: grade 0, no blood flow/insignificant blood flow; grade I, small amount of blood flow/inadequate and sparse 
blood flow; grade II, moderate blood flow (one main blood vessel or several small blood vessels can be seen inside); grade III, rich blood 
flow (more than four blood vessels seen inside).
Contrast-enhanced ultrasound of two cases showed lesions enhanced in a “fast-in, fast-out” fashion, with “fenestrated” changes after 
fading. The degree of enhancement was close to that of the myometrium of the cervix. The extent of enhancement was greater than that 
in the two-dimensional ultrasound image, and the boundary with the myometrial tissue was unclear, as was the boundary with the cervical 
mucosa in some cases.

Table 3 MRI Imaging Features of Eight Patients with LCNEC

No.  T1 WI  T2 WI  ADC (mm2/s)  DWI  Enhanced MRI  Lesion 
Border

 Relationship 
with Cervical 
Serosa

 Relationship 
with Cervical 
Mucosa

 MRI Lesion 
Size (mm)

1  Low  High  0.783  High  Uneven reinforcement  +  −  +  33×31×30

2  Low  High  0.653  High  Uneven reinforcement  +  −  +  30×27×17

3  Equal  High  0.857  High  Uneven reinforcement  +  −  +  55×36×31

4  Low  High  0.352  High  Uneven reinforcement  +  −  +  67×60×35

5  Low  High  0.448  High  Even reinforcement  +  −  −  37×28×8

6  Low  High  0.352  High  Uneven reinforcement  +  −  +  49×42×37

7  Low  High  0.552  High  Uneven reinforcement  +  −  +  89×67×30

8  Equal  High  0.932  High  Uneven reinforcement  +  −  +  59×54×40

Abbreviations: MRI: magnetic resonance imaging; T1WI: T1-weighted imaging; T2WI: T2-weighted imaging; ADC: apparent diffusion coeffi-
cient; DWI: diffusion-weighted imaging; MRI enhanced: contrast-enhanced MRI.
Lesion boundary: “−” indicates clear boundary; “+” indicates unclear boundary.
Relationship with cervical serosa: “−” indicates clear; “+” indicates unclear.
Relationship with cervical mucosa: “NS” indicates unclear.
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larger lesion range than that with conventional ultrasound, 
which to some extent compensates for the disadvantages 
of conventional ultrasound. Our findings suggested that 
conventional ultrasound should be combined with con-
trast-enhanced ultrasound to provide more useful infor-
mation. In the eight patients with LCNEC in this study, 
MRI indicated several clear characteristics: T1WI showed 
a low signal or isointensity; T2WI showed a high signal; 
DWI showed a high signal; the ADC value was low; and 
most of the enhanced MRI scans showed a heterogeneous 
high signal, in agreement with the malignant characteris-
tics of cervical cancer (Figure 1). MRI indicated that the 
LCNEC lesions were closely associated with the mucosal 
layer, whereas conventional ultrasound showed uncertain 
boundaries with the mucosal layer. Therefore, MRI per-
formed significantly better than conventional ultrasound 
in revealing the relationship between lesions and the cervi-
cal mucosa. Compared with conventional ultrasound, con-
trast-enhanced ultrasound clearly revealed the relationship 
between the lesions and the cervical mucosa.

Conventional ultrasound of cervical LCNEC lesions, 
compared with cervical squamous cell carcinoma and 
adenocarcinoma, showed different manifestations, pri-
marily an enlarged cervix, irregular hypoechoic areas in 
the muscle layer, slightly hyperechoic inlaid cords, and 
unclear boundaries. Slightly rich blood flow signals were 
observed in the lesions (Figure 2). On conventional ultra-
sound, the lesion is unclear from the myometrium; how-
ever, the boundary with the cervical mucosa is uncertain. 
We attempted to perform CEUS on two cases of LCNEC 
and found that the enhancement of LCNEC showed a 
“fast-in and fast-out” mode and a “fence-like” change 
after subsidence, and the degree of enhancement was close 
to that of cervical myometrium tissue. The display range 
was larger than the two-dimensional image, the boundary 
between the hypoechoic area and the muscularis tissue 
was unclear, and some findings were unclear with respect 
to the cervical mucosa (Figure 3A, B). Comparison of 
the imaging characteristics of MRI, LCNEC-enhanced 

Figure 1 MRI showing cervical LCNEC. Female patient, 47 years 
of age, with T1WI compression lipid enhancement scan showing an 
enlarged cervix, markedly heterogeneous enhancement of intracer-
vical lesions with unclear borders, and interrupted endocervical con-
tinuity after enhancement.

Figure 2 Two-dimensional ultrasound and CDFI of cervical 
LCNEC. Female patient, 47 years of age, with an enlarged cervix, 
approximately 26×34×45 mm in size, that is multilamellar and slightly 
hypoechoic, with an unclear boundary and CDFI. A few short strips of 
blood flow signal (Adler grade 2) are seen inside.

A B

Figure 3 (A) CEUS 19S. (B) CEUS 84S. Female patient, 47 years of age, with diffuse, heterogeneous enhancement of the cervical echo-
genic zone starting at 10–12 s and peaking at 17 s. The degree of enhancement is close to the myocervical tissue, and in the late phase of 
imaging, the lesion is seen as a linear-like enhancement surrounding a low enhancement zone of varying size, with “fence-like” changes and 
a “fast-in, fast-out” pattern of enhancement.
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MRI indicated heterogeneous enhancement, limited diffu-
sion on DWI, and a low ADC value. Ultrasound and MRI 
imaging findings shared a common pathological basis; 
that is, the observed characteristics could be explained by 
histopathology. LCNEC is characterized by tumor cells 
arranged in beam-like, nested sheets or a gland-like pat-
tern, with large-cells and intercellular boundaries, and 
indistinct, map-like necrosis is easily seen [9]. The two- 
dimensional ultrasound images of cervical LCNEC sig-
nificantly differed from the homogeneous hypoechoic and 
clear  nodularity typically observed in cervical squamous 
cell carcinoma and adenocarcinoma. Color Doppler imag-
ing indicated that the internal blood flow of cervical squa-
mous cell carcinoma and adenocarcinoma was more abun-
dant than that of LCNEC. This finding is consistent with 
those from prior reports [11] and might have been associ-
ated with the pathological characteristics of LCNEC.

In this study, conventional ultrasound and MRI demon-
strated that LCNEC lesions had a clear boundary with the 
cervical serosa, thereby reflecting the pathological char-
acteristics of LCNECs, which do not readily infiltrate into 
surrounding tissues, and are prone to vascular and lym-
phatic metastasis [7]. For lymph node metastasis, the pos-
itive rate of MRI in diagnosis of suspicious pelvic lymph 
nodes in patients with LCNEC was slightly higher than 
that of ultrasound (50% vs. 25%), but the false positive rate 
was 50%. Possible reasons for missed diagnoses of lymph 
node metastasis by ultrasound included that the metastatic 
lymph nodes might have been too small, the conventional 
ultrasound scan of the pelvis had no clear parametrial infil-
tration images, the groin was not scanned afterward, and 
a high-frequency probe was not used to scan the groin. 
Possible reasons for the missed diagnosis and misdiagno-
sis of lymph node metastasis by MRI might have been that 
the shape of the metastatic lymph node did not change; the 
metastatic lymph nodes were small, and thus the DWI of 
the lymph nodes did not significantly increase, and the ADC 
value did not significantly decrease; the scan slice thickness 
might have been too large; and inflammatory factors might 
have caused interference.

MRI examination can accurately assess cervical LCNEC 
lesion size and clearly show the relationship between LCNEC 
lesions and the cervical mucosa; it also can be used to pre-
liminarily assess benign and malignant cervical LCNECs. 
However, MRI is relatively expensive and time-consum-
ing. Although conventional ultrasound cannot accurately 
assess the size of cervical LCNEC tumors, it can be used to 
observe tumor internal structure and blood flow. Herein con-
trast-enhanced ultrasound appeared to effectively overcome 
the disadvantages of two-dimensional ultrasonography. This 
method also has a fast-in and fast-out enhancement mode, 
and exhibits specific manifestations, such as fence-like 
changes after subsidence. For the diagnosis of lymph node 
metastasis, both MRI and conventional ultrasound each have 
drawbacks. The scope of ultrasonography for cervical cancer 
patients should routinely include scanning of the groin with 
a high-frequency probe, which may improve the diagnosis 
rate of lymph node metastasis.

This study has several limitations: first, the sample size 
was relatively small and may not be representative of all 
patients with LCNEC; second, this was a retrospective study 
in patients attending our hospital. The results will be fol-
lowed up with multicenter validation.

Conclusion

Conventional ultrasound, contrast-enhanced ultrasound, 
and MRI are complementary techniques that provide more 
information for the diagnosis of cervical LCNEC. MRI 
examination can aid in the preoperative diagnosis of cervical 
LCNEC, whereas conventional ultrasound combined with 
contrast-enhanced ultrasound provides new ideas for the 
diagnosis of cervical LCNEC and therefore may aid in the 
diagnosis and treatment of this disease.
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