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SUMMARY
A 48-year-old woman presented with symptoms of lower
abdominal pain and vaginal discharge for 6 months.
Clinical examination and pelvic ultrasound scan
suggested a diagnosis of infected Gartner’s cyst, for
which she underwent vaginal cystectomy. However,
histopathology and immunohistochemistry revealed a
diagnosis of primitive neuroectodermal tumour of the
cervix. Further investigations revealed the stage to be
FIGO IIIB, which was inoperable. She received
neoadjuvant chemotherapy (vincristine, adriamycin,
cyclophosphamide alternating with ifosfamide, cisplatin
and etoposide, every 21 days), but the tumour did not
respond to treatment and she was started on
radiotherapy with definitive intent (55.8 Gray in 31
fractions over 6.2 weeks). A PET-CT performed 2 months
after completion of radiotherapy showed complete
response, and she is now receiving adjuvant
chemotherapy.

BACKGROUND
Primitive neuroectodermal tumour (PNET) and
Ewing’s sarcoma are a spectrum of tumours, with
typical undifferentiated Ewing’s sarcoma at one
end and PNET at the other with clear neuronal dif-
ferentiation. Both harbour a gene rearrangement
involving the EWS gene on chromosome 22.1 2

The translocation t(11;22)(q24;12), also known as
EWS-FLI1, is the most commonly reported (85–
90% of cases) but others may also occur (t(21;22)
(q22;12), t(17;22), t(7;22), t(22;22) and inv
(22)).3–7 The translocation involving EWS gene
defines the inclusion of these tumours into the
Ewing’s family of tumours (EFT), which arise from
mesenchymal progenitor cells and occur most com-
monly at osseous sites.8 9 They are categorised
based on distribution as central PNET (involving
brain and spinal cord) or peripheral PNET (involv-
ing sympathetic nervous system, skeleton and soft
tissue). EFTs as a group are rare tumours with a
reported incidence of 1 per million, and extraoss-
eous presentations are even rarer.10

PNET of the cervix is an exceedingly rare entity,
and to the best of our knowledge only 20 cases
have been reported in the English language litera-
ture. The management of this rare tumour has
varied over time, and the most accepted protocol is
that of induction chemotherapy followed by locally
directed treatment (surgery and/or radiotherapy)
and adjuvant chemotherapy, which mirrors the
management for osseous PNET.11 Here, we
describe the 21st case of PNET of cervix along
with a review of all the cases reported so far.

CASE PRESENTATION
A 48-year-old hypertensive, postmenopausal
woman initially presented to her gynaecologist
with symptoms of dull, aching pain in the lower
abdomen which was associated with whitish
vaginal discharge for the last 6 months. General
physical examination was unremarkable. Eastern
Cooperative Oncology Group (ECOG) perform-
ance status was 0. Abdominal examination did not
reveal any localised tenderness or mass. On specu-
lum examination, a cystic lesion was seen arising
from the cervix circumferentially and involving the
anterior wall of vagina. There was no involvement
of the parametrium or recto-vaginal septum on
bimanual examination.

INVESTIGATIONS
On pelvic ultrasound scan, a heterogeneous lesion
was visualised which measured 6×5×4 cm along
the anterolateral aspect of the vaginal wall up to
the middle one-third. The initial diagnosis was that
of an infected Gartner’s cyst, and she underwent a
vaginal cystectomy. Per-op findings revealed a
friable, cystic lesion with interspersed solid and
haemorrhagic areas.
Histopathological evaluation revealed a poorly

differentiated malignant tumour, with the patho-
logical differential diagnosis of either carcinoma or
melanoma. Immunohistochemistry (IHC) evalu-
ation revealed CD99 (MIC2) strong positive,
synaptophysin weak positive and CytoKeratin
(CK), Human Melanoma Black-45 (HMB 45),
Melan-A, Chromogranin-A (CgA) negative. Owing
to cost constraints, the reciprocal translocation t
(11;22)(q24;12) could not be tested. Other labora-
tory examinations for haematology, liver and renal
function tests were normal.
A diagnosis of PNET of the cervix (International

Federation of Gynaecology and Obstetrics (FIGO)
stage IIA2) was made, at which point she was
referred to our institution, where she underwent an
MRI of the pelvis and a whole body 18Flouro-
Deoxy-Glucose Positron Emission Tomography-CT
(18FDG PET-CT) scan. MRI revealed an ill-defined
circumferential mass lesion involving the cervix
and vagina with intralesional cystic/necrotic foci
(figure 1) and restricted diffusion on diffusion
weighted imaging (DWI). The lesion was indenting
the posterior wall of the urinary bladder anteriorly
and the rectum posteriorly without any evidence
of definite invasion. There was extension up to the
left obturator internus muscle. A whole body
18FDG PET-CT scan revealed a large heteroge-
neously enhancing soft tissue mass with increased
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FDG uptake involving the cervix and vaginal canal measuring
6×5.5 cm (standardised uptake valuemax 7.58), without any evi-
dence of distant metastases. The final stage of the patient was
FIGO IIIB.

DIFFERENTIAL DIAGNOSIS
The differential diagnosis of a primary sarcoma of the cervix (a
rare entity in itself ) includes leiomyosarcoma, rhabdomyosar-
coma, alveolar soft-part sarcoma, liposarcoma, undifferentiated
endocervical sarcoma and osteosarcoma.12

TREATMENT
The case was discussed in our tumour board, and she was
planned for neoadjuvant chemotherapy with vincristine, adria-
mycin, cyclophosphamide (VAC) for three cycles alternating
with ifosfamide, cisplatin, etoposide (ICE) for three cycles, both
to be delivered every 21 days followed by a response assessment
via whole body 18FDG PET-CT. The chemotherapy dose admi-
nistered was as follows: vincristine 2 mg intravenous on day 1,
adriamycin 75 mg/m2 intravenous on day 1, cyclophosphamide
1200 mg/m2 intravenous on day 1, ifosfamide 1800 mg/m2

intravenous on days 1–5 (along with Mesna), cisplatin 40 mg/m2

intravenous on days 1–3, etoposide 100 mg/m2 intravenous on
days 1–5. Prior to treatment delivery, the cumulative dose of
adriamycin to be delivered was capped at 375 mg/m2 after
which it was to be replaced with actinomycin D 1.25 mg/m2

intravenous on day 2. A baseline echocardiogram was also per-
formed prior to chemotherapy, which was normal.

However, after successfully receiving neoadjuvant chemother-
apy, the tumour did not show any significant reduction in size
or FDG avidity. Owing to extension of the tumour up to the
left lateral pelvic wall, the patient was planned for radical radio-
therapy, up to a total dose of 55.8 Gy in 31 fractions with a
fraction size of 1.8 Gy, delivered via image-guided volumetric
modulated arc therapy (VMAT) with 6 megavoltage (MV)
photons.

In brief, postchemotherapy PET-CT images were fused with
the simulation CT scan, and all FDG-avid disease was contoured
as gross tumour volume (GTV). This volume was expanded

isotropically by 1.5 cm (following guidelines for Ewing’s
sarcoma at other bony sites) and modified to include the uterus
and vagina, to create the clinical target volume (CTV).10 A final
planning target volume (PTV) expansion of 5 mm was given as
per institutional protocol (figure 2), and daily imaging verifica-
tion prior to delivery (via either kV orthogonal planar imaging
or cone beam CT) was performed. Elective pelvic nodal irradi-
ation was not performed.10 After the first phase of treatment
until 50.4 Gy, replanning was carried out to incorporate a
5.4 Gy boost, which was carried out by expanding the initial
GTV by 5 mm isotropically to generate the boost PTV. Planning
was carried out on Eclipse V.13.5 (Varian Medical Systems,
Palo Alto, California, USA) and treatment was delivered on
Varian Clinac 2100c (Varian Medical Systems, Palo Alto,
California, USA).

OUTCOME AND FOLLOW-UP
The patient received radiotherapy without experiencing any sig-
nificant toxicity and serial CBCTs during treatment showed sig-
nificant reduction in size. A PET-CT was performed 2 months
after completion of radiotherapy, and it showed complete
response to treatment when compared to the pretreatment
PET-CT. She is now receiving adjuvant chemotherapy with VAC
alternating with ICE.

DISCUSSION
Sporadic cases of PNET been reported in the uterus, vagina and
vulva, with the ovary being the most common site in the female
genital tract.13 First reported by Russin et al,14 PNET of the
cervix is a rare tumour with the literature search revealing only
20 patients reported so far in the English language literature.
Diagnosis of these tumours is challenging for clinicians and
pathologists, with all cases reported relying on IHC to establish
the diagnosis. The most characteristic marker on IHC is diffuse
CD99 (MIC2) positivity, which is present in nearly all EFT.15 16

We have summarised the previously reported cases in table 1.
The most common presenting symptom was irregular vaginal
bleeding, with the age at presentation varying from 19 to
60 years. Two cases were diagnosed in pregnant women.17 18

The most common physical examination findings were that of

Figure 1 Contrast-enhanced MRI of the pelvis. (A) Axial section
showing the mass lesion (star) indenting the left obturator internus
muscle (red arrow). (B) Axial section showing the mass in relation to
the urinary bladder anteriorly and rectum posteriorly. Note that despite
indenting the urinary bladder, there is no evidence of definite invasion.
(C). Coronal section showing the mass arising from the cervix (white
arrow) and extending into the vagina. R, rectum; UB, urinary bladder;
Ut, uterus.

Figure 2 Postchemotherapy PET-CT registered with contrast-enhanced
CT simulation scan. (A and B) Axial and coronal images show the GTV
(contoured in blue) based on PET images. (C and D) Axial and coronal
images showing the coverage of the PTV (red contour) with dose
colour wash from VMAT planning. Dose is shown with the lower limit
set to 95% of 50.4 Gy.
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Table 1 Clinicopathological characteristics of patients with PNET of cervix

Author, year of
publication

Age (years), presenting
symptom

Diagnosis/FIGO
stage IHC markers Treatment Follow-up

1 Russin et al, 198714 60, Vaginal bleeding Pathology, IHC/IB NSE TAH, BSO, LND followed by adjuvant radiotherapy and chemotherapy (VAC for 6 weeks) NED at 16 months
2 Sato et al, 199623 44, Vaginal bleeding Pathology, IHC/IB2 68 kDa, NSE, tyrosine

hydroxylase
TAH, left oophorectomy, LND followed by adjuvant chemotherapy (adriamycin,
cyclophosphamide, cisplatin and etoposide) for six cycles and then second look surgery

NED at 6 months

3 Horn et al, 199724 26, Suspicious cervical smear Pathology, IHC/IB1 NSE TAH, BSO, LND followed by adjuvant radiotherapy Died of metastatic
disease at 50 months

4 Cenacchi et al, 199820 36, Vaginal bleeding Pathology, IHC,
RT-PCR/IB2

CD99, p30, p32 TAH without BSO NED at 18 months

5 Pauwels et al, 200019 45, Vaginal bleeding Pathology, IHC,
FISH/IB2

Vimentin, S-100, Leu7,
NSE

TAH without BSO followed by adjuvant radiotherapy NED at 42 months

6 Tsao et al, 200125 24, Vaginal bleeding and urinary
frequency

Pathology, IHC/IB2 CD99, vimentin Neoadjuvant chemotherapy (two cycles of VAC alternating with IE) followed by TAH,
transposition of ovaries, LNS and adjuvant chemotherapy (two cycles of VAC alternating with
IE) followed by radiotherapy

NED at 24 months

7 Malpica et al, 200226 35, Vaginal bleeding Pathology, IHC/IB1 CD99 TAH, BSO with selective para-aortic and pelvic LND followed by adjuvant chemotherapy
(regimen not reported)

NED at 5 months

8 Malpica et al, 200226 51, Vaginal bleeding Pathology, IHC/IB2 CD99 TAH, BSO with selective para-aortic and pelvic LND followed by adjuvant chemotherapy
(regimen not reported)

NED at 18 months

9 Snijders-Keilholz et al,
200527

21, Intermenstrual bleeding Pathology, IHC/IB2 CD99 Neoadjuvant chemotherapy (six cycles of DIME) followed by TAH (without adnexectomy or
LND) and adjuvant chemotherapy (five cycles of VIA)

NED at 27 months

10 Goda et al, 200628 19, Vaginal bleeding and
discharge

Pathology, IHC/IIIB CD99 Neoadjuvant chemotherapy (VAC) followed by RT and planned adjuvant chemotherapy On treatment when
reported

11 Farzaneh et al, 201129 43, Vaginal discharge Pathology, IHC/IB2 CD99, Chromogranin A,
Synaptophysin

Neoadjuvant chemotherapy (VAC alternating with IE for 12 weeks) followed by TAH, BSO,
LNS and adjuvant chemotherapy (VAC alternating with IE for 12 weeks)

NED at 48 months

12 Benbrahim et al,
201530

25, Vaginal bleeding Pathology, IHC/IIB CD99, Vimentin,
Synaptophysin, NSE,
Ki-67

Neoadjuvant chemotherapy (one cycle of CHOP followed by four cycles of AC) followed by
conization and adjuvant brachytherapy (received only 45 Gy of planned 60 Gy)

NED at 8 years

13 Arora et al, 201231 23, Vaginal bleeding and dysuria Pathology, IHC/
stage not reported

CD99 Neoadjuvant chemotherapy (one cycle of VAC followed by cisplatin+etoposide for two cycles)
followed by TAH, BSO, LND and adjuvant radiotherapy

NED at 48 months

14 Masoura et al, 201221 23, Vaginal bleeding and
abdominal pain

Pathology, IHC,
RT-PCR/IVB

CD99, vimentin, c-kit TAH, BSO followed by one cycle of adjuvant cisplatin Died of disease,
12 days postsurgery

15 Li et al, 201332 27, Vaginal bleeding and
abdominal pain

Pathology, IHC/IIIB CD99, CD56, CD117,
NSE, vimentin

Radiotherapy followed by adjuvant chemotherapy (VAC alternating with IE) NED at 6 months

16 Khosla et al, 201417 28, Vaginal bleeding and pelvic
pain during 10th week of
pregnancy

Pathology, IHC/IB2 CD99, vimentin, NSE Termination of pregnancy followed by TAH, BSO, LNS and adjuvant chemotherapy
(adriamycin, ifosfamide and etoposide for three cycles) interspersed with radiotherapy
followed by same chemotherapy for another six cycles.

NED at 33 months

17 Xiao et al, 201433 52, Vaginal bleeding Pathology, IHC/IIA CD99, vimentin TAH, BSO, LND and cytoreductive surgery followed by two cycles of adjuvant chemotherapy
with cisplatin, vincristine and bleomycin

Died of disease at
9 months

18 Xiao et al, 201433 59, Vaginal bleeding and cervical
prolapse

Pathology, IHC/IVB CD99, synaptophysin,
NSE, neurofilament

TAH, BSO, LND, partial small intestinal excision Died of disease,
15 days postsurgery

19 Al-Nueimy and
Mahmood, 201418

27, Obstructed labour Pathology, IHC/IB2 CD99, NSE caesarean section followed by TAH, BSO, LNS NED, Follow-up
duration not reported

20 Mashriqi et al, 201522 49, Vaginal bleeding and
abdominal pain

Pathology, IHC/IIB CD99 Radiotherapy with concurrent cisplatin and etoposide for two cycles followed by TAH, BSO
and then adjuvant chemotherapy (VAC alternating with IE)

Died of disease at
10 months

21 Present case 50, Vaginal discharge and
abdominal pain

Pathology, IHC/IIIB CD99, Synpatophysin Neoadjuvant chemotherapy with VAC alternating with ICE followed by radiotherapy and
planned adjuvant chemotherapy with the same

On treatment

AC, adriamycin and cyclophosphamide; BSO, bilateral salpingo-oopherectomy; CHOP, cyclophosphamide, adrimaycin, vincristine, prednisone; DIME, doxorubicin, ifosfamide, mesna, etoposide; ICE, ifosfamide, cisplatin, etoposide; IE, ifosfamide, etoposide;
LND, lymph node dissection; LNS, lymph node sampling; NED, no evidence of disease; TAH, total abdominal hysterectomy; VAC, vincristine, adriamycin, cyclophosphamide; VIA, vincristine, ifosfamide, dactinomycin.
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mass lesions extending into the vagina and an enlarged uterus.
The majority of cases were diagnosed on the basis of histopath-
ology and IHC, with cytogenetic analysis carried out in only
one case.19 Reverse Transcriptase PCR (RT-PCR) was performed
in two cases20 21 and fluorescence in situ hybridization (FISH)
was performed in two cases.19 22 Seventeen cases, including
ours were positive for CD99, and the rest were positive for NSE
on IHC.

Owing to the rarity of this tumour, management was varied.
Twelve patients were treated with upfront surgery, six patients
with upfront chemotherapy and two with upfront radiotherapy.
Among patients treated with surgery, five underwent lymph
node dissection (LND), two underwent lymph node sampling
(LNS), two underwent selective LND and three underwent no
LND. As pointed out by Mashriqi et al,22 the contribution of
LND to overall survival is unclear. Nine of 12 cases treated with
upfront surgery also received adjuvant treatment (either chemo-
therapy, radiotherapy or both). Of these, three patients died
compared to one among those who did not receive adjuvant
treatment. Interestingly, all patients who received neoadjuvant
chemotherapy (followed by either surgery or radiotherapy) were
disease free and alive at previous follow-up. This suggests that
neoadjuvant chemotherapy followed by local treatment (and
adjuvant chemotherapy) may be the most effective protocol in
the management of this rare tumour.

The regimens of chemotherapy used in patients have also
varied. Overall 16 patients received chemotherapy as part of
multimodality treatment and 6 patients received neoadjuvant
chemotherapy. In more recent cases, the use of VAC alternating
with ifosfamide, etoposide (IE) has increased with favourable
results, reflecting current recommendations for osseous PNET.11

Overall nine patients received radiotherapy with the majority
in the adjuvant setting, and only two patients received upfront
radiotherapy (one with concurrent chemotherapy). To the best
of our knowledge, none of the patients received radiotherapy
via VMAT or incorporated PET registration, which is the tech-
nique we employed in our patient to maximise sparing of the
adjacent organs-at-risk (bladder, rectum, sigmoid colon, vulva)
and to permit safe dose-escalation to 55.8 Gy.

Excluding the patients with FIGO stage IVB, both of whom
died within 2 weeks post-surgery, follow-up has ranged from
5 months to 8 years without any evidence of disease. Xiao
et al33 have suggested that CA-125 levels may be elevated in
patients with PNETof the female genital tract and may correlate
with disease activity.

In conclusion, PNET of the cervix is a rare tumour, the diag-
nosis of which can be arrived at by IHC and cytogenetics. It
should be managed with the multimodality approach incorpor-
ating all available information.

Learning points

▸ Considering the rarity of primitive neuroectodermal tumour
(PNET) of cervix, excluding other differentials first is
important and genetic study for EWS-FLI1 should ideally be
performed.

▸ Standard protocol for treatment should be followed as per
osseous PNET, which is neoadjuvant chemotherapy followed
by local treatment and then adjuvant chemotherapy.

▸ Considering good overall prognosis (following standard
treatment protocol), attention should be given to
radiotherapy technique, in order to prevent late morbidity.
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