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Abstract

features.

We experienced 5 cases of clear cell adenocarcinoma (CCAC) of the cervix in the 10-year period from 2003 to
2012. Because a specimen from one of the cases was poorly preserved, we analyzed cytological features of the
4 remaining cases. Characteristic large, pale-staining atypical cells with prominent, round nuclei were seen in all
cases. Additionally, a hobnail appearance and basement membrane-like substance were detected in 3 cases, and a
mirror ball cluster-like morphology was found in 1 case. Cervical CCAC has been reported to be difficult to diagnose
by cytology; however, we were able to diagnose these 4 cases by recognizing several characteristic cytological
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Introduction

Clear cell adenocarcinoma (CCAC) of the cervix is a rare neoplasm
that accounts for only 2-7% of cervical adenocarcinomas [1]. Several
studies have reported that cervical and vaginal CCAC in young women
is associated with intrauterine exposure to the synthetic nonsteroidal
estrogen hormone diethylstilbestrol (DES), which is prescribed as a
preventive therapy against abortion [2,3]. On the other hand, many
reports have described the occurrence of cervical and vaginal CCAC
without history of exposure to DES [4]. A retrospective review was
conducted to provide insight into the management of CCAC in the
post-DES era between 1982 and 2004 in the USA [5]. CCAC was
confirmed in 34 patients having a median age of 53 years. Moreover,
Reich et al. reported that the clinicopathological findings and prognosis
of surgically treated patients with stage IB-IIB clear cell carcinomas
without exposure to DES were similar to those of patients with
squamous cell carcinomas and non-clear cell adenocarcinomas [6].

Although the cytological findings of cervical CCAC have been
studied relatively well, it remains difficult to diagnose cervical CCAC
by cytological examination [7]. We experienced 5 cases of CCAC of the
cervix without a history of DSE exposure in the past 10 years. In order
to contribute to a better understanding and correct diagnosis of cervical
CCAC, we evaluated the cytological features of 4 of these cases; 1 case
was excluded due to poor preservation of the specimen.

Case reports
Casel

A 70-year-old woman (gravida 2, para 2) did not participate in the
routine cervical cancer screening and consulted a local clinic because
of genital bleeding. Because cervical cancer was suspected, she was
referred to our hospital. Speculum examination revealed that the cervix
was replaced by necrotic tumor tissue and enlarged to 5 cm in diameter.
The upper one-third of the vagina was invaded, but there was no sign of
parametrial involvement. Serum squamous cell carcinoma antigen was
elevated to 2.5 ng/mL. Cytological findings indicated adenocarcinoma,
and histological diagnosis by punch biopsy further indicated CCAC.
With a diagnosis of stage ITA2 cervical cancer, radiation therapy (whole
pelvis irradiation 45 Gy, and intracavitary brachytherapy 24 Gy) was

performed because the patient was also affected by diabetes mellitus
with renal dysfunction. A recurrent tumor was detected in the cervix
at 14 months after the end of treatment, and the patient was given only
palliative care thereafter.

Case 2

A 78-year-old woman (gravida 3, para 3) did not participate
in the routine cervical cancer screening and complained of post-
menopausal genital bleeding. Speculum examination revealed that
a smooth-surfaced small mass protruded from the external os. The
cervix was pigeon-egg sized and firm, but no other abnormal findings
were detected in the uterine corpus and ovaries. An ultrasound scan
showed an irregularly margined mass 4 cm in diameter in the lower
part of the uterus. Both cervical and endometrial cytological findings
indicated adenocarcinoma, and histological diagnosis revealed CCAC.
Serum carcinoembryonic antigen was elevated to 4.1 ng/mL. With
a pre-operative diagnosis of endometrial cancer, total abdominal
hysterectomy, bilateral salpingooophorectomy, pelvic and para-aortic
lymphadenectomy, and omentectomy were performed. Macroscopic
findings revealed that the tumor originated from the cervix, with full-
thickness stromal invasion. Adjuvant treatment was recommended
because of lymph node metastases; however, the patient refused
treatment and died due to recurrence.

Case 3

A 66-year-old woman (gravida 3, para 1) did not participate in
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the routine cervical cancer screening and had a medical examination
because of genital bleeding. The cervix was firmly enlarged at over 3
cm in diameter, and cytological diagnosis indicated adenocarcinoma.
Pathological findings from endocervical canal curretage revealed
CCACG; however, no extra-uterine invasion or metastasis was detected
by both pelvic and imaging examinations. A radical abdominal
hysterectomy was performed for pre-operative diagnosis of cervical
cancer stage IB1. Cancerous tissue originated from the cervix, with
a mass of 6.5 cm in diameter. Six courses of adjuvant chemotherapy
were performed using paclitaxel and carboplatin. The patient received
follow-up in an out-patient clinic without recurrence.

Case 4

A 42-year-old woman (gravida 3, para 2) was referred to our
hospital because of an abnormal Pap test (atypical glandular cells).
Cervical erosion with a tendency to bleed was revealed by speculum
examination, but no other abnormal findings were detected by physical

examination. Cytological findings revealed adenocarcinoma, and
histological diagnosis by punch biopsy further indicated CCAC. Pre-
operative diagnosis was carcinoma colli stage IB1, and the patient
underwent a radical abdominal hysterectomy. The pathological
diagnosis of the resected uterus was CCAC of the cervix without extra-
uterine extension. Carcinoma cells with clear cytoplasm proliferated
in a tubulocystic pattern. The stromal invasion was 11 mm in width
and 2 mm/10 mm in depth without lymphovascular permeation. Post-
operative adjuvant therapy was not performed, and the patient was
followed-up without recurrence.

Cytological findings

Pre-operative cytological diagnosis was adenocarcinoma in
all 4 cases. Therefore, we evaluated cytological findings again in
preparation for this manuscript. Cervical cytology showed clusters of
adenocarcinoma cells of unequal sizes in which the nuclear/cytoplasmic
ratio was high (Figure 1 and Table 1). Sheet-like arrangements of

a: Eosinophilic conspicuous nucleoli (case 1).

b: Fine granular chromatin (case 4).

c: Round/oval nuclei (case 4).

d: Naked nucleus-like cells (case 3).

e: Abundant translucent cytoplasm (case 3).

f: Sheet-like arrangement (case 4).

g: Hobnail/peg-shaped appearance (case 1).

h: Basement membrane-like substance (case 2).
i Mirror ball cluster (case 4).

Figure 1: Cytological findings in Papanicolaou-stained smears (original objective magnification: 40x).
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Clinicopathological variables Case 1 Case 2 Case 3 Case 4
Stage 11A2 1B2 1B1 IB1
Pathological finding papillary tubulocystic tubulocystic tubulocystic
Cytological finding* in Papanicolaou-stained smear

Eosinophilic conspicuous nucleolus + + + +

Fine granular chromatin + + + +

Round/oval nucleus + + + +

Naked nucleus-like cell + + + +

Abundant translucent cytoplasm + + + +

Sheet-like arrangement + + + +

Hobnail/peg-shaped appearance + + + -

Basement membrane-like substance + + + -

Mirror ball cluster - - - +

* +: positive; -: negative

Table 1: Cytological features of the 4 cases.

Figure 2: The cytoplasm was positive for the PAS reaction in case 4, but was digested by diastase (original objective magnification: 40x).

a: PAS reaction without diastase treatment (case 4).
b: PAS reaction after diastase treatment (case 4).

atypical cells, but not three-dimensional clusters, were mainly detected.
Atypical cells had abundant pale-staining translucent cytoplasms, with
distinct cell borders. A portion of the cells had vacuolated cytoplasms.
The nuclei were round and oval, and large, conspicuous eosinophilic
nucleoli and fine granular chromatin were observed within the nuclei.
Many dispersed atypical cells presented as naked nuclei. Three cases
had characteristic outward protrusion of pleomorphic nuclei at the
periphery of sheet-like arrangements, i.e., so-called “hobnail or peg-
shaped appearance”. Globular, hyaline basement membrane-like
substances, either naked or surrounded by neoplastic epithelial cells,
were also detected in 3 cases. However, a mirror ball cluster-like
morphology was found in only 1 case. The cytoplasm was positive
for periodic acid-Schiff (PAS) reaction, but was digested by diastase
(Figure 2).

Discussion

CCAC of the cervix is a rare malignancy. The Japan Society of
Obstetrics and Gynecology reported 32 cases of CCAC (0.4% of all
cervical cancer cases; 2.5% of adenocarcinoma cases) in Japan in 2011
[8]. We experienced 5 CCAC cases without exposure to DES over the
past 10 years. CCAC occurrence at our institution accounted for 0.6% of
all cervical cancer cases and 3.0% of all adenocarcinomas, similar to the
international incidence. There have been numerous reports describing
the clinicopathological variables and prognosis of cervical CCAC. Some
studies have reported that the prognosis of CCAC patients is similar
to that of patients with squamous cell carcinoma [6]; however, other
reports have shown that CCAC prognosis is poorer than that of other
types of cervical cancers due to recurrence of cervical CCAC following
chemotherapy and radiation [9]. To help achieve better prognoses in
cervical CCAGC, earlier diagnosis will be necessary.

The sensitivity of cytological examinations in the detection of

cervical CCAC has been advocated in various publications [10],
and doubts about its diagnostic value have also been expressed. One
study found that 25% of cases of CCAC presented with false-negative
smears [11]. On the other hand, Hanselaar et al. reported that
cytopathological examinations were informative in 85% of cervical
CCAC and claimed that patients were appropriately surveyed by
clinical and cytological examinations [12]. Several cytological findings
have been reported for CCAC of the cervix [13-15]. The cells show
abundant, pale-stained, translucent cytoplasm. They have round or
oval nuclei localized almost in the center of the cell, and these nuclei
contain single, eosinophilic, prominent nucleoli. The appearance of
diffuse, large, naked nuclei has also been reported as characteristic
of cervical CCAC. Each of these findings was also detected in our
4 patients. However, it is difficult to diagnose CCAC based only on
these cytological findings. Several other tumors and tumor-like
lesions of the female genital tract may also contain clear cells and may
occasionally be misinterpreted as CCAC [16]. Nadji et al. observed a
hobnail appearance in a specimen of CCAC of the vagina obtained
by fine needle aspiration [17]. Additionally, Nishida et al. reported
a mirror ball cluster-like morphology on aspiration cytology of
ascites in a patient with CCAC of the ovary and proposed that this
finding is a characteristic cytological feature of CCAC [18]. A positive
cytoplasmic PAS reaction that can be digested by diastase is also a
diagnostic clue to CCAC [7]. Of our 4 cases, 3 exhibited a hobnail/
peg-shaped appearance, while 1 exhibited a mirror ball cluster-like
morphology. Few previous reports have described the hobnail/peg-
shaped appearance and mirror ball cluster-like morphology observed
on cytological examination of cervical scraping smears. This may be
because histological structures are not well preserved in scraping
smears compared to needle aspiration cytology.
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