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Abstract

Background: Primitive neuroectodermal tumor (PNET) is a relatively rare malignant small round cell tumor, and the
occurrence of cervical PNET during pregnancy is extremely rare.

Case presentation: A case of pregnancy complicated by PNET at our hospital was reported. A 19-year-old
pregnant woman presented to the hospital due to multiple instances of vaginal bleeding during the first and
second trimesters. She was initially considered for threatened abortion but was ultimately diagnosed with cervical
PNET. No standard treatment plan has been developed for pregnant women with this tumor. After completing the
necessary examinations, doctors cooperated with the patient and her family to develop a surgical treatment plan.
The patient recovered well after surgery, but she refused radiotherapy and chemotherapy. After nearly 3 years of
follow-up visits, the patient is alive with no signs of recurrence.

Conclusions: PNET during pregnancy is a rare but complex condition. It is necessary to devise an individualized
treatment plan according to gestational age. Timely surgical treatment can significantly prolong the survival time of
patients but may also lead to fetal loss and the inability to carry a pregnancy.
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Background

Primitive neuroectodermal tumor (PNET) is a highly ma-
lignant small round cell tumor that originates from the
primitive neuroepithelium; this tumor type is primarily di-
vided into central nervous system PNET (cPNET) and
peripheral PNET (pPNET). Although PNET can arise in
any part of the body, cervical PNET during pregnancy is
rare. Here, a case of pregnancy complicated by primary
cervical neuroectodermal tumor at our hospital is
reported.
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Case presentation

The patient was 19 years of age and unmarried. She had
her first sexual experience at the age of 18 and was grav-
ida 1 and para 0 with no family history of tumors but a
personal history of an ovarian tumor. At age 14, the pa-
tient underwent abdominal left ovarian tumor resection
due to a borderline sex cord-stromal tumor of the left
ovary. No other treatment was administered, and no ob-
vious abnormalities were observed during regular
follow-up visits. The patient’s last menstruation was
February 15, 2017. She was diagnosed with early intra-
uterine pregnancy by uterine Doppler ultrasound on
April 5, 2017, and the gestational age was approximately
7 weeks. The patient had no obvious history of irregular
vaginal bleeding and no abdominal pain or distension
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before pregnancy. At approximately 9 weeks gestation,
the patient experienced a small amount of vaginal bleed-
ing but no abdominal pain. She visited the local hospital
several times because of repeated vaginal bleeding. As
she was considered to have threatened abortion, the pa-
tient was treated for threatened miscarriage.

At 14 weeks, the patient presented to the local hospital
due to sudden bright red vaginal bleeding. Tocolytic
therapy was administered with no significant effects. At
15 weeks, vaginal bleeding recurred with slight abdom-
inal pain and distension. A gynecological examination
was performed, and a small amount of odorless bloody
fluid was observed within the vagina. The opening of the
cervix was blocked by a 3 x 3 cm lobulated mass, which
was gray-red in color with a thick base and poor mobil-
ity. The bleeding was reduced after the neoplasm was re-
moved. After examination, the neoplasm was diagnosed
as a cervical malignant tumor with special tumor cell
properties. A pathological consultation with a higher
center was conducted, and the following immunohisto-
chemical markers were observed: CD56 (strong +), a-
synuclein (Syn) (partly +), CD99 (+), and Ki-67 70% (+).
The diagnosis of cervical PNET was confirmed and was
consistent with a poorly differentiated neuroblastoma.

The patient was transferred to our hospital on June
23, 2017. Fetal Doppler ultrasound showed a single live
fetus approximately 19+ weeks. Alpha fetoprotein (AFP),
carcinoembryonic antigen (CEA), and squamous cell
carcinoma antigen (SCCA) were within normal ranges,
but cancer antigen 125 (CA125) was slightly increased
(43.2 U/ml). Gynecological examination revealed vaginal
patency, a small amount of white discharge with no pe-
culiar smell, a soft cervix, visible erosion in the 5/6/7
o’clock direction, positive contact hemorrhages, and no
obvious adhesion near the uterus. The corpus uteri was
in the middle, and the size of the uterus corresponded
to the gestational period. The fundus was approximately
two fingers below the umbilicus, with activity and no
significant tenderness in bilateral accessory areas. The
following primary diagnosis was made at the hospital:
(1) pregnancy with cervical malignant tumor I Bl
(pPNET); (2) intrauterine pregnancy at 18 weeks + 2
days; and (3) history of a borderline ovarian tumor after
surgery.

Considering the special history and tumor particularity
of the patient, we communicated several times with the
patient and her family about the illness and feasible
treatments, surgical options for preserving ovaries were
also proposed. While the patient and her family insisted
on radical hysterectomy to abandon the fetus and the
simultaneous removal of the bilateral ovaries, they also
understood that the patient would lose fertility and that
the tumor could recur in other parts of the body. The
PET-CT examination indicated an enlarged uterus and
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cervix as well as increased metabolism, but no abnor-
malities in other parts of the tissue were noted (Fig. 1).
On July 3, 2017, modified radical hysterectomy with bi-
lateral adnexectomy was performed, and during the sur-
gery, the uterus was the appropriate size for the
gestational month, the cervical canal was slightly thick-
ened, and no obvious lymph node enlargement was ob-
served (Fig. 2). The patient recovered well after surgery.

Immunohistochemistry revealed that the tumor was
CD99 (+), Ki-67 (LI: 70%), CD34 (-), and vimentin
(partly+) (Fig. 3). The pathological diagnosis was PNET
with no lymph node metastasis. Because the patient had
a history of multiple tumors, we suggested tumor genetic
testing to determine the presence of genetic or chromo-
somal abnormalities (e.g., tumor suppressor genes, the
susceptibility genes BRCA1 and BRCA2) and to deter-
mine whether they are associated with the morbidity of
these two tumor types, but this recommendation was
rejected. Outpatient follow-up visits lasted for approxi-
mately 3 years, and no abnormalities were found. Out-
patient follow-up visits are ongoing.

Discussion

PNET is a rare small round cell malignancy that belongs
to the same family as Ewing’s sarcoma. Dehner (1986)
first proposed the concepts of ¢cPNET and pPNET [1].
¢PNET primarily refers to a type of malignant PNET
that originates from supratentorial brain tissue and the
spinal cord. pPNETSs originate from the residue of early
cell components or a primitive matrix of small round
cells in the extracranial soft tissue, skeletal system or
primitive neural groove and are collectively referred to
as pPNETs, which have similar morphological and histo-
logical characteristics to the Ewing’s sarcoma family of
tumors [2, 3]. pPNETs often occur in the extracranial
musculoskeletal system and rarely occur in parenchymal
organs. They primarily affect children and adolescents,
with no significant difference between sexes. pPNETs
have a high degree of malignancy, and the imaging find-
ings are not specific. Therefore, the diagnosis depends
on histology, immunohistochemistry, gene testing and
electron microscopy [4, 5].

PNET in the cervix is an extremely rare type of
pPNET. Approximately 20 patients were described in
the literature from 1987 to 2019, and of those, 10 had a
history of pregnancy [6]. Our patient, who was only 19
years of age, was also a rare case of pregnancy compli-
cated by cervical pPNET.

The main clinical manifestations of primary cervical
PNET reported in the literature are vaginal bleeding,
lower abdominal pain and cervical masses [6-8].
Gynecological examination showed that the cervix re-
sembled a cauliflower or a nodular mass growing out-
ward, which was difficult to distinguish from cervical
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Fig. 1 PET-CT examination revealed that the patient’s cervix was thickened and that her metabolism was increased. No obvious tumor was seen
in other areas

squamous cell carcinoma [6-9]. The clinical manifesta-
tions of this case were vaginal bleeding and cervical
masses. However, interference with the clinical diagnosis
was increased because the patient was pregnant, which
made the diagnosis difficult.

The microscopic features of pPNET are primarily
small round cells with little cytoplasm and immature dif-
ferentiation, but necrosis and nuclear fission are also
commonly observed. Moreover, Homer-Wright chrysan-
themums may be observed in pathological sections. Im-
munohistochemistry typically indicates CD99, vimentin,
CD56 and Syn positivity. Most scholars believe that the
Homer-Wright chrysanthemum structures and the pres-
ence of neuroendocrine particles containing at least two
different neural markers seen by electron microscopy or
immunohistochemistry are important evidence for the
diagnosis of pPNET [10, 11]. PNET tissue of the uterus

originates from (1) the migration of neural crest and
neural tube cells in the embryo, (2) fetal neuroectoder-
mal tissue, or the (3) Mullerian tube. It was temporarily
impossible to determine the source of pPNET in our
case, as all three sources were possible. Although the
origin of cervical PNET is not clear, the immunohisto-
chemical markers of cervical neoplasms in this case, in-
cluding CD99, Syn, CD56, and vimentin (partial), were
positively expressed, which satisfies the diagnostic cri-
teria of pPNET. The expression of Ki-67 was as high as
70% in our case, which suggested active cell proliferation
and a poor prognosis.

Standard treatment for pPNET of the cervix has not
yet been established. However, the ideal treatment
method is adjuvant chemotherapy after diagnosis,
followed by complete surgical resection, postoperative
adjuvant radiotherapy and chemotherapy. The surgical
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Fig. 2 Macroscopic view of the resected uterus. The arrow indicates
the location of the cervical tumor

resection range is based on soft tissue tumor resection
and extensive resection, which are performed in the
same manner as in Ewing’s sarcoma and other soft tissue
sarcomas; the resection includes the tumor and approxi-
mately 3-5cm of surrounding normal tissue [12].
pPNET is sensitive to radiotherapy, which is an import-
ant postoperative adjuvant therapy that may reduce local
recurrence [6]. Nevertheless, a standard treatment for
PNETs of the cervix has not been established.

In this case, the tumor was accompanied by preg-
nancy, and the patient experienced repeated vaginal
bleeding at the time of treatment. The amount of bleed-
ing gradually increased after tocolytic therapy. Therefore,
the present case provides obstetricians and gynecologists
with the suggestion that vaginal bleeding symptoms are
easily misdiagnosed as threatened abortion or premature
delivery and should not be ignored during pregnancy.
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Timely gynecological examination during pregnancy is
also crucial. Notably, our patient was pregnant at only
19 years of age, which introduced difficulties in the treat-
ment, and she had a limited window for surgical treat-
ment because the cervical pPNET was highly malignant.
The surgical procedure required hysterotomy to remove
the fetus, but the fetus was small and did not survive.
Patients who undergo modified radical hysterectomy
and bilateral adnexectomy permanently lose fertility.
This choice is difficult from a medical and ethical per-
spective. During the treatment process, it is necessary to
communicate repeatedly with patients and their families
about treatment plans and related risks and to respect
the wishes of the patients and their families during the
formulation of individualized treatment plans.

Like other sarcomas, PNETSs typically metastasize via
the blood, but they may also metastasize via the lymph-
atic system. Approximately 30 to 50% of patients have
distant metastases at the initial diagnosis, which results
in a significant reduction in survival time [13]. Although
surgical treatment for pPNET of the cervix primarily in-
volves radical hysterectomy, lymph node dissection was
also performed in this case because pPNET can
metastasize through the lymph nodes. Postoperative
pathology confirmed that this PNET did not metastasize
via the pelvic lymph nodes, but this finding did not indi-
cate that lymph node dissection was unnecessary in the
surgical treatment of cervical pPNET in the protocol.

According to the characteristics of pPNET and the
treatment plan, radiotherapy and chemotherapy should
be administered after surgery. Unfortunately, the patient
adamantly refused chemotherapy, which increased the
possibility of pPNET recurrence after surgery. This pa-
tient is currently alive more than 3 years after surgery.
No abnormal symptoms or positive signs were observed
during follow-up. No abnormalities were found on im-
aging, but the follow-up observation time should be ex-
tended. The patient was satisfied with the entire
treatment process.

showing tumor cells positive for CD99 (x 400)

Fig. 3 Section of the cervix showing (a) tumor cells arranged in the form of sheets (hematoxylin—eosin [HE] x 400). b Immunohistochemistry
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Conclusions

PNET is highly malignant and has a poor prognosis.
Pregnancy combined with cervical PNET is very rare,
and no standard treatment has been established. There-
fore, it is necessary to continuously summarize multiple
experiences to provide a reliable clinical basis and plan
for the treatment of this disease. We formulated a feas-
ible treatment plan in the present case. Whether a pa-
tient may have a better pregnancy outcome requires
further investigation.
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