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Primary primitive neuroectodermal tumor of the cervix:
A report of two cases and review of the literature
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Abstract. Peripheral primitive neuroectodermal tumor (PNET)
of the cervix uteri is extremely rare. Two cases of PNET of
the cervix are presented herein. Two female patients, aged
48 and 43 years, presented with irregular uterine bleeding
over the course of 1 year, and increased urinary frequency
for 1 month, respectively. On gynecological examination, a
mass in the cervix was palpated and a biopsy performed. The
findings of the initial biopsy revealed small-cell carcinoma in
both patients. Following neoadjuvant chemotherapy and radio-
therapy, radical hysterectomy was performed in both patients.
One patient received 5 courses of consolidation chemotherapy
and postoperative radiotherapy, whereas the other patient
received 1 course of consolidation chemotherapy. At the time
of the article submission, both patients remained disease-free
at 27 and 12 months, respectively, after their initial diagnosis.
Only a limited number of cases of PNET of the cervix uteri
have been reported in the literature to date. Multimodal thera-
pies, including total excision, adjuvant chemotherapy and/or
radiotherapy, have been adopted to treat patients with PNET
of the cervix.

Introduction

The term primitive neuroectodermal tumor (PNET) was first
introduced by Hart and Earle to describe tumors composed of
small round cells with different degrees of neural, glial and
ependymal differentiation (1). PNETs have been classified
according to the World Health Organization as central- and
peripheral-type. Central PNETs usually involve the brain and
spinal cord, whereas peripheral PNET involve the sympathetic
nervous system, skeleton and soft tissues (2).
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PNETs of the cervix are extremely rare. To the best of our
knowledge, only 14 cases have been described between 1987
and 2015 in the English literature (3-14) and there are currently
no universally accepted standard treatment guidelines. Data on
long-term follow-up are not available and the clinical outcome
of PNET patients remains elusive (4-6). The aim of this study
was to present two cases of primary PNET of the cervix and
describe the diagnostic and treatment procedures.

Case reports

Case 1. A 48-year-old woman, gravida 3, para 2, presented
with irregular uterine bleeding over the course of 1 year. On
gynecological examination, a cervical mass rich in blood
vessels was identified, measuring 6.0 cm in its greatest dimen-
sion (Fig. 1). The left parametrium was also involved, and the
tumor was staged as IIb. A cervical biopsy was performed and
the initial diagnosis was small-cell carcinoma.

Histologically, the tumor comprised small blue-stained
tumor cells with scant cytoplasm, arranged in dense sheets,
without rosette or gland formation. Areas of necrosis were
present. The neoplastic cells, some of which exhibited
prominent nucleoli, infiltrated several capillaries. The cells
uniformly expressed CD99 and vimentin, whereas synapto-
physin (Syn), CD56, S-100 and epithelial membrane antigen
were focally positive. Neuron-specific enolase (NSE), chro-
mogranin A (CgA), cytokeratin (CK), CK5, CK8/18, P16,
leukocyte common antigen (LCA), desmin, actin, myogenic
differentiation 1 and Wilms tumor 1 were not expressed. The
Ki-67 labeling index was ~80%.

The laboratory tests evaluating hematological param-
eters, electrolyte levels, and hepatic and renal functions, were
normal. The levels of tumor markers, including squamous cell
carcinoma antigen (SCC), human epididymis protein 4 (HE4),
carbohydrate antigen (CA)125, CA199, a-fetoprotein (AFP),
and [-human chorionic gonadotrophin (3-HCG) were within
the normal range. A positron emission tomography-computed
tomography scan showed a cervical tumor with abnormally
increased metabolism and hypermetabolic lymph nodes in the
area of the left iliac vessels.

After one course of induction chemotherapy (pira-
rubicin + cisplatin + ifosfamide) and internal radiation
(iridium-192,17 Gy), the patient underwent radical hyster-
ectomy with bilateral salpingo-oophorectomy and bilateral



698

WANG et al: PRIMARY PRIMITIVE NEUROECTODERMAL TUMOR OF THE CERVIX

Figure 1. Colposcopic, histological and immunohistochemical examination. Case 1: (A) Image of the cervix on colposcopy; (B) the tumor was composed of
sheets of small cells [hematoxylin and eosin (H&E) staining; magnification, x400]; (C) the tumor cells were positive for CD99 (magnification, x400). Case 2:
(D) Image of the cervix on colposcopy; (E) the tumor was composed of sheets of small cells (H&E staining; magnification, x400); (F) the tumor cells positive

for CD99 (magnification, x400).

pelvic lymphadenectomy. The postoperative histopathological
examination revealed a tumor embolus in a vessel and involve-
ment of 5 of the 28 lymph nodes. Five courses of consolidation
chemotherapy with the previous regimen were completed. The
patient also received postoperative radiotherapy with a dose of
200 cGy 5 days per week for 4 weeks.

The patient is currently followed up in our outpatient clinic
every 3 months; at the 27-month follow-up, she remained
asymptomatic and clinically disease-free.

Case 2. A 43-year-old woman, gravida 2, para 2, presented
with urinary frequency for 1 month. On gynecological
examination, a mass was identified in the cervix, measuring
10.0 cm in its greatest dimension, with left parametrial
involvement (Fig. 1). The tumor was staged as IIb. A cervical
biopsy was performed and the initial diagnosis was small-cell
carcinoma. The patient underwent radical hysterectomy with
bilateral salpingo-oophorectomy and lymph node dissection.

Histologically, the tumor consisted of small blue tumor
cells with scant cytoplasm arranged in dense sheets, without
rosette or gland formation. Areas of necrosis were present.
The neoplastic cells, some of which exhibited prominent
nucleoli, infiltrated several capillaries (Fig. 1). Some cells
had indistinct cytoplasmic borders with vesicular nuclei.
Immunohistochemistry confirmed the diagnosis, as the cells
expressed the CD99 antigen and were negative for CgA, NSE,
Syn, LCA, CK, human melanoma black 45, melan-A, S-100
and P16. The Ki-67 labeling index was ~90%.

The fasting blood glucose level of the patient was
11.37 mmol/l. The tumor markers were as follows:
SCC 2.4 ng/ml (normal, <1.5 ng/ml) and HE4 218.7 pmol/I
(normal, <140 pmol/1). CA125, CA199, AFP and 3-HCG were
within the normal range.

After one course of induction chemotherapy (pira-
rubicin + cisplatin + ifosfamide) and internal radiation
(iridium-192, 24 Gy), the patient underwent radical hysterec-
tomy with bilateral salpingo-oophorectomy and bilateral pelvic
lymphadenectomy. An accessory ureter was found in the left

pelvic cavity. The postoperative histopathological examination
revealed no residual tumor. Due to financial difficulties, the
patient received only 1 course of consolidation chemotherapy
with the previous regimen, and postoperative radiotherapy was
not completed.

The patient is currently followed up in our outpatient clinic
discontinuously; at the 12-month follow-up, she remained
asymptomatic and clinically disease-free.

Discussion

Peripheral PNET is a rare and aggressive malignancy of
the female genital tract. The ovaries are the most common
and the uterine corpus the second most common loca-
tion of PNET (15,16), followed by the cervix (8), vulva and
vagina (17). Overall, 14 cases of PNET of the uterine cervix
have been reported in the English literature to date, in patients
aged 21-51 years (Table I). As previously reported, the main
presenting symptoms of cervical PNET are irregular vaginal
bleeding, lower abdominal distension and pain, uterine
enlargement and a mass increasing in size (16). The incidence
of PNET is difficult to ascertain, due to its rarity.

The diagnosis of PNET is difficult by routine hematoxylin
and eosin staining alone, due to the overlapping clinical,
imaging, histological and immunophenotypic characteristics
with other small round-cell tumors, such as primary small-cell
tumor, osteosarcoma, non-Hodgkin lymphoma, malignant
melanoma and metastases (18). The diagnosis is based on a
combination of morphological and immunohistochemical
characteristics and electron microscopy. Rosettes are formed
from the cytoplasmic extensions in several cases. CD99, a
specific immunohistochemical marker for the diagnosis of
PNET, is present in >97% of the cases (19). In the two cases
presented in this study, PNET was strongly expressed on
the tumor cell membranes. It has been reported that some
tumor cells express vimentin and focally NSE, CgA, Syn,
and S-100 (20). Molecular genetic analysis may identify
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Table I. Management of patients with PNET of the cervix.
Age, FIGO Follow-up, Refs.
Authors years stage Treatment months
Sato et al 44 Ib2 TAH + BSO + PL+ CT AWD, 6 3)
Horn et al 26 Ibl TAH + BSO + PL+ RT + CT DOD, 50 4)
Cenacchi et al 36 b2 TAH AWD, 18 ®)
Pauwels et al 45 Ibl TAH + RT AWD, 42 (6)
Tsao et al 24 NA CT+RH+CT+RT NA (7)
Malpica et al 8)
Case 1 35 Ibl TAH + BSO + PL+ CT AWD, 5
Case 2 50 b2 TAH + BSO + PL+ CT AWD, 18
Snijders-Keilholz et al 21 b2 CT+TAH +CT AWD, 27 9)
Farzaneh et al 45 b2 CT+RH+PL+CT AWD, 48 (10)
Masoura et al 23 IVb TAH + BSO + CT DOD* (11)
Arora et al 23 NA CT + RH + PL+ RT AWD, 36 (12)
Lietal 27 11Ib CT +RT AWD, 6 (13)
Xiao et al (14)
Case 1 52 Ia TAH + BSO + PL + CT + CRS DOD, 9
Case 2 59 IVb TAH + BSO + PL + partial small DOD®
intestinal excision
Present
Case 1 48 IIb CT + brachytherapy + RH + PL + CT + RT AWD, 27
Case 2 43 IIb CT + brachytherapy + RH + PL + CT AWD, 12

*The patient presented with metastatic disease and succumbed to multiorgan failure and cardiac arrest after the first cycle of chemotherapy.
The patient presented with widespread disseminated tumor of the abdominopelvic cavity and succumbed to multiorgan failure and cardiac
arrest 15 days after the operation. PNET, primitive neuroendocrine tumor; FIGO, International Federation of Gynecology and Obstetrics;
AWD, alive without disease; DOD, died of disease; TAH, total abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy; PL, pelvic
lymphadenectomy; RH, radical hysterectomy; RT, pelvic radiotherapy; CT, chemotherapy; NA, not available; CRS, cryoreductive surgery.

chromosome translocations that help distinguish peripheral
PNETs from other round-cell tumors. Approximately 85%
of peripheral PNET cases have a balanced t(11;22)(q24;q12)
translocation that results in the formation of a chimerical
fusion of the EWS-FLII gene (21).

A standard management protocol for this tumor is
currently unavailable (22). The treatment strategies for PNET
include surgical resection, adjuvant chemotherapy and radia-
tion therapy. Adjuvant chemotherapy was considered to play
an important part in PNET management, as the tumors were
associated with a 80-90% relapse rate with surgery alone (23).
Radiation therapy has been typically used for patients with
inoperable tumors and/or positive surgical margins, and in
those with a poor histological response (24). The majority of
the chemotherapy regimens reported are based on trials with
bone PNETs (25). The commonly used chemotherapeutic
agents include cisplatin, vincristine, doxorubicin, ifosfamide,
cyclophosphamide, dactinomycin and VP-16, but there is
currently no consensus on the optimal chemotherapy treat-
ment. Among the previously reported cases, only 1 patient
was treated with chemotherapy and radiotherapy alone;
13 patients were treated with hysterectomy, whereas bilateral
salpingo-oophorectomy, with or without pelvic lymphadenec-
tomy, was also performed in a proportion of those patients.
Of the 13 patients, 7 were previously reported to receive

chemotherapy alone and 1 received radiotherapy alone. In
3 patients, a combination of chemotherapy and radiotherapy
was administered postoperatively. In our cases, both patients
received neoadjuvant chemotherapy and radiation to reduce
tumor burden.

The most unfavorable prognostic factor is the presence of
distant metastasis at the time of diagnosis (26). Of the 14 cases
reported, 2 stage IVb patients succumbed to the disease soon
after diagnosis. Other unfavorable prognostic factors include
late-stage disease, insufficient surgical resection, large tumor
size, central location of the lesions (pelvis or spine) and poor
response to chemotherapy (26).

Overall, peripheral PNET is a rare finding, particularly
in the cervix, and requires early detection, correct diagnosis
and multimodal therapies, including total excision, adjuvant
chemotherapy and/or radiotherapy. The study of more cases
of primary peripheral PNET with longer follow-up periods is
required to facilitate the formulation of treatment protocols.
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