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Abstract

We describe our experience with one case of cervical large cell neu-
roendocrine carcinoma (LCNC), with an attempt of an adjuvant 
chemotherapy after complete surgery. The patient was a 66-year-old 
female (gravida 3, para 2) presenting with genital bleeding. A cervical 
mass was diagnosed as high-grade neuroendocrine carcinoma. Radi-
cal hysterectomy, pelvic lymph node dissection and bilateral salpingo-
oophorectomy were performed as primary treatment for the cervical 
cancer. The surgical specimen of the uterus had an enlarged cervix of 
4 cm in diameter with parametrial invasion. Microscopically, the sur-
gical specimen exhibited invasive proliferation of relatively large tu-
mor cells. Peripheral nuclear palisading and central necrosis were also 
histologically observed. Tumor cells had abundant cytoplasm with 
vesicular nuclei. The final pathological conclusion was high-grade 
neuroendocrine carcinoma (LCNC). The postoperative diagnosis was 
cervical cancer, high-grade neuroendocrine carcinoma (LCNC), pT2b-
N0M0, FIGO stage IIB, ly (+), v (+). Adjuvant treatment with cisplatin 
and irinotecan was planned at 4-week intervals. With the completion 
of three cycles of adjuvant chemotherapy, there was no evidence of 
recurrent disease. We determined the adjuvant therapy to be effective 
and well tolerated, and the therapy is now planned to be continued. In 
conclusion, we experienced a rare case of uterine cervical LCNC. It 
was surgically resected completely, and adjuvant chemotherapy has 
been continued. Adjuvant combination chemotherapy with cisplatin 
and irinotecan is expected to improve the prognosis of cervical LCNC.
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Introduction

In uterine cervical cancer, neuroendocrine tumors are rela-

tively rare, accounting for 5% of all cervical carcinomas [1]. 
Among them, large cell neuroendocrine carcinoma (LCNC), 
one of the types of high-grade neuroendocrine carcinoma, is 
considerably rarer, with only dozens of cases reported [2-8]. 
LCNC is known to have highly aggressive clinical features 
with poor prognosis [1]. Surgical resection, chemotherapy 
and radiotherapy are multimodally attempted for LCNC [9]. 
However, an established therapeutic procedure has not yet 
been described [9]. The efficacy of combination chemother-
apy with irinotecan hydrochloride and cisplatin against ad-
vanced stage small cell neuroendocrine carcinoma (SCNC) 
of the lung was reported [10]. This therapy was also report-
ed to be effective for a surgically residual case of cervical 
LCNC [11].

This report describes the clinical features of a rare case of 
uterine cervical LCNC, which was successfully treated with 
complete surgery followed by adjuvant chemotherapy with 
irinotecan and cisplatin.

Case Report

The patient was a 66-year-old female (gravida 3, para 2). 
Menopause began at the age of 53. There was no particular 
familial medical history. At 53 years old, right hip replacement 
was performed due to hip osteoarthritis. At 61 years old, she 
was diagnosed with primary hypertension and hyperlipidemia. 
Medications had been prescribed for these comorbidities.

She presented with complaints of postmenopausal genital 
bleeding for a month when she visited our hospital. Internal 
examination and transvaginal ultra-sonogram revealed a cervi-
cal mass of 3 cm in diameter. Findings on colposcopy were 
atypical vessels and invasive cancer (IC). Cervical cytology 
was positive for malignant cells, and cervical biopsy of the 
overt carcinoma resulted in diagnosis of high-grade neuroen-
docrine carcinoma. Immunohistochemical studies on the cer-
vical biopsy were positive for synaptophysin, NCAM and 
chromogranin-A.

Her serum levels of CA125, squamous cell carcinoma 
(SCC) and carcinoembryonic antigen (CEA) were 19 U/mL, 
0.8 ng/mL and 59.9 ng/mL, respectively, with elevation of 
CEA. Serum neuron-specific enolase [12] was 12.5 ng/mL, 
within the normal range.

Pelvic magnetic resonance imaging [13] demonstrated a 
cervical mass of 3 cm in diameter with right parametrial space 
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invasion (Fig. 1). Thoracic and abdominal computed tomogra-
phy (CT) showed no metastatic lesions.

Preoperatively, we diagnosed her with cervical cancer of 
FIGO stage IIb. Radical hysterectomy, pelvic lymph node dis-
section and bilateral salpingo-oophorectomy were performed 
as primary treatment for the cervical cancer.

The surgical specimen of the uterus exhibited an enlarged 
cervix of 4 cm in diameter with parametrial invasion. The mi-
croscopic findings of the surgical specimen were relatively 
large tumor cells invasively proliferating in an organoid nest-
ing pattern (Fig. 2). Peripheral nuclear palisading and central 
necrosis were also histologically observed (Fig. 3). Tumor 
cells showed abundant cytoplasm with vesicular nuclei and 

with prominent nucleoli (Fig. 4). Mitotic activity of the tu-
mor cells was high (Fig. 4). Immunohistochemical staining 
of the tumor was strongly positive for synaptophysin, weakly 
positive for chromogranin-A and partially positive for NCAM 
(Fig. 5). The Ki-67 index of the tumor cells was almost 100% 
(Fig. 5). Together with histology and immunohistochemistry, 
the final pathological conclusion was high-grade neuroendo-
crine carcinoma (LCNC). The tumor exhibited lymphovascu-
lar space invasion and right parametrial invasion. The entire 
surgical stump was negative for malignant tissue. The post-
operative diagnosis was cervical cancer, high-grade neuroen-
docrine carcinoma, pT2bN0M0, FIGO stage IIB, ly (+), v (+). 
We performed complete surgical resection and there was no 
residual disease.

LCNC is known to have aggressive features with a poor 
prognosis; however, there is no established treatment modal-
ity for LCNC of the cervix. We adopted an adjuvant chemo-
therapy regimen which is reported as effective on remission 

Figure 1. Pelvic MRI images of T2 intensified (1-1: sagittal section; 1-2: 
transverse section). Uterine cervical tumor of 3 cm in diameter was 
visualized on MRI (arrow). The tumor invaded to the right parametrial 
space with interruption of the stromal ring (arrow in 2-2). The MRI indi-
cates stage IIB cervical cancer. 

Figure 2. Histological findings of surgical specimen of cervical tumor 
(H&E stain, original magnification × 40). Relatively large tumor cells in-
vasively proliferate with organoid nesting pattern and central necrosis. 

Figure 3. Histological findings of surgical specimen of cervical tumor 
(H&E stain, original magnification × 200). Peripheral nuclear palisading 
and central necrosis are histologically observed. 

Figure 4. Histological findings of surgical specimen of cervical tumor ( 
H&E stain, original magnification × 400). Tumor cells exhibit abundant 
cytoplasm with vesicular nuclei. Mitotic activity of the tumor cell was 
high. 
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induction for cervical LCNC [9]. Treatment with cisplatin (60 
mg/m2 at day 1) and irinotecan (60 mg/m2 at day 1, 8 and 15) 
was planned, and given intravenously at 4-week intervals. 
With the completion of three cycles of adjuvant chemotherapy, 
there was no evidence of recurrent disease, but an adverse ef-
fect of grade 2 diarrhea. We determined the adjuvant therapy to 
be effective and tolerated. As reported in remission induction, 
the adjuvant combination chemotherapy is now planned to be 
continued for up to six cycles.

Discussion

Neuroendocrine tumors are rare in the uterine cervix, account-
ing for 5% of uterine cervical carcinomas [1, 7, 14]. Accord-
ing to the World Health Organization (WHO), neuroendocrine 
tumors of the uterine cervix are classified into two grades, 
namely, low-grade neuroendocrine tumors and high-grade 
neuroendocrine carcinomas. Low-grade neuroendocrine tu-
mors include grade 1 carcinoid tumors and grade 2 atypical 
carcinoid tumors. High-grade neuroendocrine carcinomas are 
composed of high-grade malignant cells of either small cell 
(SCNC) or large cell type (LCNC). Both types of high-grade 
neuroendocrine carcinomas are classified as grade 3 [8, 15-
17]. SCNC is most common among cervical neuroendocrine 
tumors. LCNC usually develops in the lungs. In the gyneco-
logical organs, LCNC generally affects in the uterine cervix 
and ovary, but is a rare entity [10-12]. There are less than 60 
cases of cervical LCNCs reported to date [2-7].

The features of neuroendocrine tumors include the incon-
spicuous presence of neurosecretory granules in the cytoplas-

mic component. Tumors are immunohistochemically positive 
for synaptophysin, chromogranin, CD56 and NSE as neuroen-
docrine markers [18]. The carcinoids are characterized with 
having abundant cytoplasm, granular chromatin and visible to 
prominent nucleoli, and carcinoids have no cytological atypia, 
no necrosis and mitotic figures are rare. On the other hand, 
atypical carcinoids possess nuclear atypia and greater mitotic 
activity with rare focal necrosis. SCNC presents as a monot-
onous population of small cells with ovoid hyper-chromatic 
nuclei, with scant cytoplasm, high mitotic activity and exten-
sive necrosis. Histological criteria of cervical LCNC include 
the presence of large cells with abundant cytoplasm, vesicular 
nuclei with prominent nucleoli and a high mitotic rate. The 
growth pattern of LCNC is an insular, organoid, trabecular 
or solid pattern, often with peripheral palisading or rosette 
formation, and focal tumor necrosis is observed. The immu-
nohistochemically positive rates in LCNC are 87% for chro-
mogranin, 56% for synaptophysin, and 88% for at least one of 
chromogranin, synaptophysin or NSE [19].

LCNCs have occasionally been misdiagnosed due to the 
rarity of disease as well as to the coexistence of other histologi-
cal types [3]. Pathologically, LCNC should be distinguished 
from atypical carcinoids, SCNC, SCC and adenocarcinoma. 
It was reported that 8/23 of uterine cervix LCNCs were his-
tologically diagnosed as mixed type, coexistent with SCNC, 
adenocarcinoma or SCC [19]. Thus, adequately sized biopsy 
is necessary for accurate diagnosis. For the differentiation of 
histology, an atypical carcinoid exhibits mitoses of less than 
10/10 HPFs. SCNC consists of small cells with scant cyto-
plasm. SCC and adenocarcinoma lack cytoplasmic neurose-
cretory granules and conspicuous nucleoli.

Figure 5. Immunohistochemical findings of surgical specimen of cervical tumor (immunohistochemistry, original magnification 
× 100). Immunohistochemical staining of the tumor was strongly positive for synaptophysin (upper left), weakly positive for 
chromogranin-A (upper right) and partially positive for NCAM (bottom left). The Ki-67 index of the tumor cells was almost 100% 
(bottom right). 
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Clinically, cervical LCNCs are diagnosed at a younger age 
than other cervical cancers, with a median age of 37 - 42 years 
[9, 18]. On diagnosis, LCNCs are 58% stage I disease, 16% 
stage II, 2% stage III and 8% stage IV disease [7]. The median 
survival rates of patients with cervical LCNC are 19 months for 
stage I, 17 months for stage II, 3 months for stage III and 1.5 
months for stage IV [7], respectively. In another report, it was 
reported that 65% of LCNC patients had died of the disease 
within 3 years. Even in stage I cervical LCNC, 12 of 21 patients 
died of the disease with a median survival of 16 months [20]. 
Liver and/or pulmonary metastases are most commonly ob-
served at the relapse [9]. Embry et al reported that younger age, 
earlier stage, any surgery, radical hysterectomy, chemotherapy 
during primary treatment and platinum-based chemotherapy 
were associated with improved survival [9].

Accurate diagnosis of cervical LCNC is of prognostic 
importance. However, an established treatment procedure for 
cervical LCNC remains unknown due to the rarity of the dis-
ease. In the treatment guidelines of uterine cervical cancer, 
neuroendocrine carcinomas, including small cell carcinomas, 
are declared to be out of the scope of the guidelines due to 
lack of clinical therapeutic evidence [20]. Aggressive prima-
ry multimodal treatment with radical hysterectomy, adjuvant 
chemotherapy or chemoradiotherapy is usually considered [3, 
9, 17] for cervical LCNC. SCNC of the cervix is a relatively 
common type of cervical neuroendocrine carcinomas. Thus, 
the investigation on the treatment of cervical neuroendocrine 
carcinoma is usually considered based on the clinical data of 
cervical SCNC, or more generally, of lung SCNC. For cervi-
cal SCNC, Chang et al reported superior survival with the ad-
juvant combination chemotherapy of vincristine, doxorubicin 
and cyclophosphamide (VAC), or of cisplatin and etoposide 
(PE) [21]. Lee et al concluded that there was no difference 
in 5-year survival of cervical SCNC between the adjuvant 
chemotherapy and the adjuvant chemoradiotherapy [22]. Co-
hen et al also recommended adjuvant chemotherapy with PE 
or adjuvant chemoradiotherapy for the improvement of cervi-
cal SCNC [23]. From the analogy of cervical SCNC, in cervi-
cal LCNC, Embry et al reviewed 67 cases of cervical LCNC 
and concluded that perioperative chemotherapy with platinum, 
with or without etoposide, improves survival with LCNC [7]. 
In the present reports on cervical neuroendocrine carcinomas, 
perioperative platinum-based chemotherapy, including PE, is 
the most attempted and reported treatment for the improve-
ment of prognosis.

For the treatment of metastatic SCNC of the lung, Noda et 
al have demonstrated that the combination therapy of irinote-
can (60 mg/m2, days 1, 8, and 15) and cisplatin (60 mg/m2, day 
1) with a 4-week interval was more effective than the combina-
tion of PE [10]. The results were introduced into the treatment 
guidelines of lung SCNC as the recommendation for advanced 
stage disease [24]. Tanimoto et al reported the efficacy of post-
operative irinotecan plus cisplatin with six cycles for a case of 
cervical LCNC with positive surgical margin [11].

Although there is a lack of evidence on the efficacy of ad-
juvant settings for the prognosis of cervical LCNC, the combi-
nation therapy of irinotecan and cisplatin can be considered as 
an expected perioperative therapy for cervical LCNC, which 
may be superior to PE therapy. We selected adjuvant irinotecan 

and cisplatin for the present case. The adverse effects are toler-
ated after the completion of three cycles. As in the treatment 
guidelines of lung SCNC [24], we intend to continue the thera-
py for four to six cycles for the completion of primary therapy.

Conclusion

We experienced a rare case of uterine cervical LCNC. It was 
surgically resected completely and adjuvant chemotherapy has 
been continued. Adjuvant combination chemotherapy with cis-
platin and irinotecan is expected to improve the prognosis of 
cervical LCNC, as it was proven to be effective for pulmonary 
SCNC.
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