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Abstract: We report a case of Peutz-Jeghers syndrome (PJS) in a 33-year-old female patient with synchronous
uterine cervical minimal deviation adenocarcinoma (MDA) and gastric type adenocarcinoma (GTA). The patient was
diagnosed with PJS at the age of 10. At the time of consultation, she complained of watery discharge. Magnetic
resonance imaging of the pelvis showed a poorly circumscribed mass in the uterine cervix. Histologically, both MDA
and GTA components, as well as their transitional area, were observed. Both components were diffusely positive for
MUCG, CK7 and, robustly, for p16. Moreover, the components were negative for ER, PgR and CEA, while HIK1083
and CK20 positive cells were found focally. Ki-67 labeling index in the MDA component was 5% while that in the
GTA component was 50%. This case of GTA accompanied by MDA in a patient with PJS is distinct from the single
previously-reported comparable case of which we are aware, with respect to the overexpression of p16 protein, an
event considered rare in these tumors, and the continuity between the MDA and GTA components. This continuity
favors the hypothesis that GTA arises from the dedifferentiation of MDA.
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Introduction

Peutz-Jeghers syndrome (PJS) is an autosomal
dominant genetic syndrome characterized by
mucocutaneous pigmentation and polyposis of
the gastrointestinal tract. In the female genital
tract, minimal deviation adenocarcinoma
(MDA), sex-cord tumors with annular tubules
and bilateral ovarian mucinous tumors are
known to occur in association with PJS patients
[1-3].

Gastric type adenocarcinoma (GTA) is a newly
established entity of cervical mucinous adeno-
carcinoma, distinct morphological features of
which are clear and abundant cytoplasm and
distinct cell borders, and a gastric immunophe-
notype characterized by expression of HIK1083
or MUC6 [4]. GTA is classified as an indepen-
dent histologic subtype of mucinous adenocar-
cinoma of uterine cervix in the new WHO

Classification of Tumors of Female Reproductive
Organs (Fourth edition, 2014), which also
describes MDA as an extremely well differenti-
ated form of GTA.

To our knowledge, there has been only a single
previously-reported case of GTA accompanied
by MDA in a patient with PJS [5]. Unlike that
case, in which the two components were spa-
tially separate and did not express p16, the cur-
rent case exhibits continuity of the MDA and
GTA components, and robust expression of p16
protein in each.

Case report

A 32-year-old woman, GOPO, who had previous-
ly been diagnosed with PJS based on mucocu-
taneous pigmentation and hamartomatous pol-
yps in her gastrointestinal tract at the age of 10
(Figure 1A and 1B), underwent an annual gyne-
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Figure 1. Physical and Imaging findings. The pigmented macules on the lips and fingers (A and B). Magnetic reso-
nance imaging of the pelvis shows a poorly circumscribed 40 mm mass in the uterine cervix (C).

Figure 2. Cytological findings. Papanicolaou staining reveals isolated cells as well as clustered cells in the mucinous
background. The tumor cells exhibit architectural disarray, and their nuclei are enlarged with prominent nucleoli in
them (A). Tumor cells containing yellowish intracytoplasmic mucin are identified. Some infiltrating neutrophils and

lymphocytes among the cells are also observed (B).

cological examination. She had previously
undergone small intestine partial resections
due to intestinal obstructions at the ages of 10
and 20, and small intestinal polypectomies at
the ages of 24, 26 and 30. Most of these
resected polyps demonstrated typical hamar-
tomatous polyps. No other family members
showed any manifestations of PJS, indicating
the sporadic nature of this case.

At the time of consultation, the patient had no
apparent gynecologic symptoms with the
exception of a watery vaginal discharge.
Magnetic resonance imaging (MRI) of the pelvis
showed a poorly circumscribed 40 mm mass in
the uterine cervix (Figure 1C). Brushing cyto-
logical study was performed. Papanicolaou
staining of the tumor cells identified both iso-
lated and clustered cells in @ mucinous back-
ground. The cells were columnar-shaped, and
their nuclei were enlarged with prominent
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nucleoli in them. Some tumor cells appeared as
disordered and tightly crowded sheets,
Abundant yellowish intracytoplasmic mucin
was detected. Some infiltrating neutrophils and
lymphocytes among the cells in the lesion were
also observed (Figure 2).

Based upon the result of the biopsy, which indi-
cated mucinous adenocarcinoma, total hyster-
ectomy was performed. Hematoxylin and
eosion (HE) staining identified two histologically
distinct components. The majority of the tumor
was composed of dilated glands lined by single-
layer columnar cells without prominent atypia.
The nuclei were basally located and the cyto-
plasm was abundant and clear. Some glands in
the deep area of uterine cervix had a distorted,
irregular shape, suggesting MDA (Figure 3A).

Other glands contained cells with markedly
enlarged atypical nuclei and prominent nucleo-
li. These glands were irregular in shape and
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Figure 3. Histological findings. Irregularly shaped glands are detected. The glands are lined by single-layer columnar
cells without prominent atypia. The nuclei are basally located and the cytoplasm is abundant and clear, suggesting
MDA (A). Other glands contain cells with markedly enlarged atypical nuclei and prominent nucleoli. The tumor cells
have abundant clear cytoplasm with prominent cell borders, reflecting the morphological features of GTA (B). Transi-
tional area (arrow) between the MDA and GTA components is detected (C). Lymphatic involvements were observed
(D).

exhibited stromal desmoplasia in some areas.
The tumor cells had abundant clear cytoplasm
with prominent cell borders, reflecting the mor-
phological features of GTA (Figure 3B).
Transitional area between the MDA and GTA
components was detected (Figure 3C) as were
lymphatic involvements (Figure 3D).

An immunohischemical study (Figure 4) of the
GTA and MDA components using the primary
antibodies listed in Table 1 [6]. Immunohistolo-
gically, both MDA and GTA showed cytoplasmic
positivity for MUC 6. Moreover, certain MDA
glands exhibited focally positive expression of
HIK1083. MDA and GTA cells were diffusely
positive for p16 and CK7, focally positive for
CK20, and negative for CEA, ER and PgR. In
addition, The Ki-67 labeling indices of the MDA
and GTA components were 5% and 50% respec-
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tively, indicating the striking difference in prolif-
eration between the two components.

Discussion

Compared with the general population, patients
with PJS have an increased incidence of malig-
nant tumors. Although uterine cervical MDA is
well characterized in PJS patients, GTAis a rela-
tively unfamiliar entity in cervical mucinous
adenocarcinoma. Both MDA and GTA are char-
acterized by negative expression of pl6,
aggressive clinical courses and worse progno-
sis [4]. Although MDA shares many common
features with GTA, and is classified as an
extremely well differentiated form of GTA in the
new WHO Classification of Tumors of Female
Reproductive Organs, it has to date not been
clear whether GTA arises from the dedifferenti-
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Figure 4. Immunohischemical study. Both GTA (upper half) and MDA (lower half) showed cytoplasmic positivity for
MUC 6. Although no positive cells were found in GTA component, some MDA glands exhibited focally positive expres-
sion of HIK1083. Both GTA and MDA components were diffusely positive for p16 and CK7, focally positive for CK20,
and negative for CEA, ER and PgR. The Ki-67 labeling indices of the GTA and MDA components were 50% and 5%

respectively.

Table 1. Primary antibodies used in this study

Antibody Clone Type Dilution
CEA COL-1 mm  Ready to use
CK7 OV-TL12/30 mm 1:50
CK20 Ks20.8 mm 1:50

ER SP1 mr  Ready to use
MUC6 CLH5 mm 1:100
P16 E6H4 mm  Ready to use
PgR iE2 mr  Ready to use

mm: mouse monoclonal, rp: rabbit polyclonal.

ation of MDA. Using aCGH and CISH analyses,
McCluggage et al. identified common genetic
aberrations between MDA and GTA indicating a
possible link between these tumors [5]. In con-
trast to that study however, the MDA and GTA
components in the current case were continu-
ous in nature, and had similar immunopheno-
types, favoring the hypothesis that GTA may
arise from dedifferentiation of MDA.

Unlike the majority of usual type cervical ade-
nocarcinomas, both MDA and GTA are generally
not related to HPV infection [7-9], which compli-
cates an early diagnosis of these tumors, even
when a HPV DNA test is used. In the case of
MDA in particular, obscure cell atypia makes it
difficult to differentiate from normal cells.
Familiarity with the cytological and histological
features of these tumors is therefore important
forpromptandaccurate diagnosis. Cytologically,
MDA is characterized by columnar-shaped cells
with abundant yellowish mucinous cytoplasm
in the Papanicolaou stain. However, since a yel-
lowish appearance reflects a neutral, gastric/
pyloric-type phenotype, it may also indicate GTA
and similar staining has also been observed in
endocervical glandular hyperplasia with pyloric
gland metaplasia [10, 11]. In addition, the cyto-
logical characteristics of MDA include a feath-
ery appearance of cell clusters, nuclear
enlargement, mitoses, irregularity of nuclear
contour and loss of polarity. Compared with
MDA, GTA has obvious malignant cytological
features such as enlarged nuclei, prominent
nucleoli, irregular arrangement of tumor cells,
and prominent borders between cells, which
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distinguish this tumor from other usual type
cervical adenocarcinomas.

Since it is a newly established entity with a gen-
erally worse prognosis than usual type cervical
adenocarcinomas, recognition of GTA is impor-
tant. The histological features of MDA are well
known [12, 13], while those of GTA include
columnar-shaped cells with abundant clear or
eosinophilic cytoplasm, clear cell borders, and
inflammatory cells infiltration. Immunohisto-
chemically, GTA tumor cells are typically posi-
tive for HIK1083 or MUCG, diffusely positive for
CKY7, focally positive for CK20 and usually nega-
tive for ER and PgR. In addition, diffuse p53
and CEA positivity are commonly seen, where-
as pl6 is typically negative [2]. Consistent with
previous reports, the current case was diffusely
positive for MUC6 and CK7, focally positive for
CK20, and negative for ER and PgR. HIK1083
was focally positive in MDA. Unexpectedly how-
ever, p16 was diffusely positive in both the
MDA and GTA components. In unusual types of
cervical adenocarcinoma, including MDA and
GTA, pl6 expression is not necessarily associ-
ated with the presence of oncogenic HPV, and
is considered an indirect phenomenon of an
aberrant Rb functional pathway. A similar trend
has also been observed in some benign cervi-
cal lesions, such as mesonephric hyperplasia
and lobular endocervical glandular hyperplasia
[7, 14].

To our knowledge, this is the first report of con-
tinuous MDA and GTA lesions in a case of PJS.
Moreover, our case exhibits overexpression of
pl6 protein, which has been considered very
rare in both MDA and GTA. Additional studies
are needed to determine the association
between pl6 overexpression and GTA in
patients with PJS.
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