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Cervical histopathology specimens, mainly punch biopsies and loop excisions
but also hysterectomy specimens, form a significant proportion of the work-
load of many surgical pathology laboratories. Most biopsies are performed
because of an abnormality detected in a cervical cytology specimen taken
during the course of an organised population cervical screening programme.
The majority of biopsies are performed because of a suspected squamous
abnormality. Although there can be problems in interpretation, the differen-
tial diagnosis of squamous lesions is relatively limited, and most cases are
straightforward. Cervical glandular lesions are much less common than squa-
mous lesions, but they result in a disproportionate number of diagnostic prob-
lems in both cytological and histological specimens. This book concentrates
on cytological and histological aspects of cervical glandular lesions with a
complementary chapter on the colposcopy and management of glandular
neoplasia. Benign, premalignant and malignant cervical glandular lesions are
covered. The former are characterised by a wide range of lesions which may
be difficult to distinguish from premalignant and malignant glandular lesions.
The full spectrum of premalignant and malignant cervical glandular lesions is
expanding with the description of new entities. Although most premalignant
and malignant cervical glandular lesions are human papillomavirus (HPV)
associated, it is now well established that there are a number of different
morphological types of non-HPV-related cervical adenocarcinomas, and
these will increase in importance with the reduction in HPV-related cervical
preneoplastic and neoplastic lesions secondary to the introduction of HPV
vaccination programmes. We have also included chapters on the cytological
and histological aspects of uncommon cervical neoplasms which, although
rare, result in disproportionate difficulty for the pathologist. Although most
lesions can be readily diagnosed using conventional haematoxylin and eosin
preparations, immunohistochemistry may provide significant assistance in
certain scenarios, and the value of markers is emphasised at relevant points.
The majority of the cytology illustrations are photomicrographs of liquid-
based cytology preparations reflecting contemporary British, and increas-
ingly international, practice.
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It is our hope that this book will be an easy-to-use practical guide which
will be of value to consultant and trainee pathologists both specialist and
generalist as well as other health care professionals involved in the manage-
ment of cervical lesions. The many images included to complement the text
are all in colour.

Belfast/Sheffield, UK W. Glenn McCluggage
2014 John H.F. Smith

Introduction



John H.F. Smith

Abstract

In this chapter the anatomy and appearance of the normal cervix in
histology and cytology specimens will be described with particular
emphasis on glandular tissue.

Keywords

Cervix * Endocervix ® Squamocolumnar junction * Squamous metaplasia ®
Transformation zone * Metaplasia

Structure and Development

The cervix is a fibromuscular organ, 3—4 cm in
length and approximately 2.5 cm in diameter,
lined and covered on the outer aspect by epithe-
lium. It forms the inferior part of the uterus and
projects into the vagina. Anatomically it is
divided into the portio vaginalis which is that
part which projects into the vagina and the supra-
vaginal portion. It is continuous above with the
body of the uterus at the uterine isthmus where
there is a fibromuscular junction, the internal os,
separating the fibromuscular tissue of the cervix
from the muscular tissue of the body of the
uterus.

The passage between the uterine cavity and the
vagina is via the endocervical canal, which is con-
tinuous with the endometrial cavity above at the
level of the internal os and the vagina below at the
external os. The portion of the cervix lying exte-
rior to the external os and in continuity with the
vagina is called the ectocervix. The endocervical

canal is approximately 3 cm long, fusiform in
shape, and flattened from front to back. It mea-
sures between 6 and 8 mm in width at the widest
point but cyclical changes result in alterations in
the dimensions of the canal, in tissue vascular-
ity and in the quantity and biophysical charac-
teristics of mucus secreted by endocervical cells
[1, 2]. Mucus secretion with increased vascular-
ity, congestion and stromal oedema predominate
during the proliferative phase of the menstrual
cycle and reach a peak at ovulation in order to
provide an ideal environment for the passage of
spermatozoa.

The cervix varies in size and shape depending
on a woman’s age, parity and hormonal status.
In nulliparous women it is barrel-shaped with a
small circular external os but it changes shape
and size during pregnancy and during delivery
and labour, such that the multiparous cervix is
larger than that found in nulliparous women
and the external os appears as a wide, gaping
transverse slit.

W.G. McCluggage et al., Cellular Pathology of Glandular Lesions and Uncommon Neoplasms of the Cervix, 1
DOI 10.1007/978-1-4471-2210-4_1, © Springer-Verlag London 2014



1 The Normal Cervix

Fig.1.1 Normal squamous
mucosa of the ectocervix

Cervical Epithelium

The cervix is covered by both stratified non-
keratinising squamous epithelium and columnar
mucin secreting epithelium and these two types
of epithelium meet at the squamocolumnar
junction.

Squamous Epithelium

The ectocervix is covered by stratified non-
keratinising glycogen-containing squamous epi-
thelium. Histologically this epithelium is
composed of a basal layer, a parabasal layer, an
intermediate cell layer and a superficial cell layer
(See Fig. 1.1). It is separated from the underlying
cervical stroma by a basement membrane and the
epithelial-stromal junction is usually linear but
sometimes slightly undulating with short projec-
tions of stroma at regular intervals called stromal
papillae.

In haematoxylin and eosin stained histological
sections basal layer epithelium consists of a sin-
gle row of small cylindrical cells with relatively
large ovoid nuclei and sparse eosinophilic cyto-
plasm. In normal cervical squamous epithelium
the basal layer nuclei maintain a regular perpen-
dicular orientation to the basement membrane.
Growth and replacement of the squamous epithe-
lium occurs from the basal layer and therefore

nucleoli, numerous chromocentres and mitoses
are identified in this layer.

The parabasal cell layer is composed of two or
more layers of polyhedral cells with relatively
large nuclei and distinct intercellular bridges.
Mitoses may be found in this layer particularly in
basal hyperplasia in response to chronic infection
or trauma.

The intermediate cell layer is composed of
polygonal cells with abundant glycogen rich, fre-
quently vacuolated, cytoplasm and small nuclei.

The superficial cell layer is composed of
similar cells to those in the intermediate cell layer
except that the cells are flattened with even
smaller nuclei and evident keratinisation.

Glycogenation of the intermediate and super-
ficial layers is a sign of normal maturation under
the influence of oestrogen. In the absence of oes-
trogen normal maturation does not occur
and therefore after the menopause the squamous
epithelium of the cervix does not mature beyond
the parabasal layer and the epithelium is thin and
atrophic.

Columnar Mucin Secreting
Epithelium

The endocervical canal is lined by columnar
epithelium composed of a single layer of tall slen-
der cells with abundant cytoplasm and basal



Cervical Epithelium

Fig.1.2 Normal columnar
glandular mucosa of the
endocervix
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Fig.1.3 Columnar -
epithelium of the endocervix . g
with evidence of active
secretion. Note the displaced ”

nuclei and intracellular mucin
accumulation

situated round or ovoid nuclei (See Fig. 1.2). The
nuclei are usually situated in the basal part of the
cell but may lie suprabasally or in the middle of the
cell during active mucus secretion (See Fig. 1.3).

There are two types of columnar epithelial
cell: non-ciliated secretory cells and ciliated
cells.

The secretory cells predominate in the colum-
nar epithelium and utilise both apocrine and
merocrine secretion to produce both acid and
neutral mucin, although the relative amounts vary

with the menstrual cycle [3]. The ciliated cells
are covered with tiny kinocilia that beat rhythmi-
cally towards the cervical canal and vagina. The
distribution of the ciliated cells is not uniform in
that they are found in highest concentration in the
upper endocervical canal close to the endometrial
junction and rarely seen close to the squamoco-
lumnar junction (See Fig. 1.4).

The columnar epithelium does not form a
single layer of cells lining the endocervical canal.
Histological (two-dimensional) examination



1 The Normal Cervix

Fig. 1.4 Ciliated columnar
cells lining an endocervical
crypt in the upper endocervix

Fig. 1.5 Low power photo-
micrograph of the endocervix
showing the complex crypt
architecture

suggests that the endocervical canal is formed of
numerous glands lined by columnar epithelium
but elegant three-dimensional reconstruction has
shown that these apparent glands are in fact a
manifestation of an extensive cleft like system
whereby there are numerous complex infoldings
of endocervical epithelium on stroma to form
endocervical folds and crypts [4, 5]. The crypts
may extend to a depth of nearly 8 mm from the
surface of the endocervical canal and these archi-

tectural features may be valuable in the diagnosis
of invasive neoplastic lesions of the endocervix
(see Chap. 5) (See Fig. 1.5) [6, 7].

Squamocolumnar Junction

The location of the junction between the colum-
nar epithelium of the endocervix and the
squamous epithelium of the ectocervix in
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Cervical Epithelium

Fig.1.6 Reserve cell iy W LA P

P goily
hyperplasia. Initial displace-
ment and replacement of
columnar endocervical
epithelium by small cuboidal
cells

relation to the external os varies over a woman’s
lifetime and is dependent on hormonal influ-
ences, oral contraceptive use and physiological
conditions such as pregnancy.

In childhood, the squamocolumnar junction is
located at or very close to the external os. After
puberty and during pregnancy the cervix swells
and enlarges and the endocervical canal elongates
under the influence of oestrogen. This leads to
eversion of the columnar epithelium of the lower
part of the endocervical canal onto the endocer-
vix, a condition called ectropion or ectopy, which
is clearly visible on naked eye examination as a
prominent glistening red area.

Metaplastic Squamous Epithelium
and the Transformation Zone

When the everted columnar epithelium in an
ectropion is exposed to the acidic environment
of the vagina, the buffer action of the mucus
covering the columnar cells is destroyed and the
columnar cells undergo metaplastic change and
are transformed into squamous epithelium.
Squamous metaplasia of the endocervix is a three
step process proceeding from reserve cell hyper-
plasia to immature squamous metaplasia and
mature squamous metaplasia.

The first sign of squamous metaplasia is the
appearance and proliferation of sub columnar
reserve cells, a unicellular layer of small cuboidal
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cells immediately beneath the normal endocervi-
cal columnar cells (See Fig. 1.6). The origin of
the reserve cells is uncertain: opinion is divided
as to whether they arise from primitive epithelial
cells located between the columnar cells in the
basement membrane or from sub epithelial stro-
mal or mononuclear cells [8§-12].

Progressive  growth  with  stratification
of reserve cells results in a multilayered
epithelium showing some features of squamous
differentiation and replacement of the columnar
epithelium by immature squamous epithelium, a
process known as immature squamous metapla-
sia. Immature metaplastic squamous epithelium
lacks surface maturation and has inconspicuous
intracytoplasmic glycogen in contrast to mature
squamous epithelium (See Fig. 1.7).

Eventually the columnar epithelium
entirely replaced by mature squamous epithe-
lium resembling native squamous epithelium
and it overlies endocervical crypts (See Fig. 1.8).
If endocervical crypt openings are completely
occluded mucus accumulates in and expands
the crypt to form mucous retention cysts called
Nabothian cysts or follicles (See Fig. 1.9). The
metaplastic process starts at the original squa-
mocolumnar junction and moves toward the
external os through the reproductive period.
Thereby a new squamocolumnar junction is
formed between the newly formed metaplastic
squamous epithelium and the columnar epithe-
lium remaining everted on the ectocervix. In the

is



1 The Normal Cervix

Fig.1.7 Cervical transfor-
mation zone. The surface
endocervical epithelium is
partly replaced by immature
metaplastic squamous
epithelium

Fig.1.8 Cervical transfor-
mation zone. The surface
endocervical epithelium is
completely replaced by
mature metaplastic squamous
epithelium which covers the
crypt openings

perimenopausal age range the squamocolumnar
junction progressively moves towards the exter-
nal os and as the cervix shrinks after the onset
of menopause due to lack of oestrogen the
movement of the new squamocolumnar junction
toward the external os is accelerated with the
result that the new squamocolumnar junction is
often not visible in postmenopausal women on
colposcopic examination. Squamous metaplasia

is an irreversible process but progresses at vary-
ing rates in different areas of the same cervix so
that areas of differing maturity may be seen in
the metaplastic squamous epithelium associated
with residual islands of columnar epithelium.
The metaplastic epithelium adjacent to the new
squamocolumnar junction is immature whilst
that near the original squamocolumnar junction
is mature.



Cervical Epithelium

Fig.1.9 Mucus retention
cyst formation in the
transformation zone as a
result of complete occlusion
of crypt openings by
metaplastic squamous
epithelium

Fig. 1.10 Colposcopic appearance of the cervix in a
woman in the reproductive age range showing the original
and new squamocolumnar junctions

That part of the cervix where the columnar
epithelium has been replaced or is being replaced
by metaplastic squamous epithelium is referred
to as the transformation zone and is delineated
distally by the original squamocolumnar junction
and proximally by the new squamocolumnar
junction (See Fig. 1.10). It is in this area that
oncogenic human papillomaviruses interact with
the squamous and glandular epithelium and virtu-
ally all squamous neoplasms and the majority of
glandular neoplasms of the cervix arise [13—17].

Cytology of Normal Endocervical
Epithelium

Normal endocervical cells present in cervical
cytology preparations as either cohesive
groups or single dispersed cells. The cohesive
groups when viewed end on have a character-
istic honeycomb appearance with round
nuclei, and when viewed in profile form pali-
sades of columnar cells with basal situated
ovoid nuclei resembling a “picket fence” (See
Figs. 1.11 and 1.12). The individual cells
within a cohesive group may show consider-
able variation in nuclear size but polarity is
maintained and they lack other features of
neoplasia (See Fig. 1.13). Single cells are rec-
ognised by their columnar shape with tall deli-
cate cytoplasm and basal nuclei (See
Fig. 1.14). The nuclei of endocervical cells
have a fine chromatin pattern and one or more
nucleoli may be identified close to the nuclear
membrane. Ciliated cells may be identified,
particularly in brush samples from the upper
endocervical canal as noted above, and must
be distinguished from the ciliated cells of
tuboendometrioid metaplasia as described in
Chap. 6 (See Fig. 1.15).
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1

The Normal Cervix

Fig.1.11 (a, b) Normal
endocervical cells in
characteristic ‘picket fence’
configuration. Note that even
in the slightly curved group
the basal orientation of the
nuclei is maintained
(SurePath)




Cervical Epithelium

Fig.1.12 A group of i
normal endocervical cells . ‘
viewed end on in characteris-

tic ‘honey comb’ configura- -
tion (SurePath)

Fig.1.13 A group of
endocervical cells in an
inflamed sample showing
some variation in nuclear size
but maintenance of orderly
arrangement and no nuclear
atypia (SurePath)
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1 The Normal Cervix

Fig.1.14 A solitary normal
dispersed endocervical cell in
a LBC preparation (SurePath)

Fig.1.15 An isolated strip
of ciliated endocervical cells
in a brush sample from high
in the endocervical canal.
Note the cilia, typical
morphology of endocervical

»
o

B
.

g

cells and bland nuclear

features, which allows
distinction from tuboendo-
metrioid metaplasia

(SurePath)
\
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W. Glenn McCluggage

Abstract

This chapter covers the many benign endocervical glandular lesions, some
of which may mimic premalignant and malignant endocervical glandular
lesions. Benign endocervical glandular lesions can be broadly divided into
four groups, metaplasias and ectopias of endocervical glands, endocervi-
cal glandular “hyperplasias”, reactive and inflammatory lesions and
benign glandular neoplasms. The differential diagnosis with premalignant
and malignant endocervical glandular lesions and the value of immunobhis-
tochemistry is discussed where appropriate.

Keywords

Cervix ¢ Benign glandular lesions * Immunohistochemistry

Introduction

Within the cervix, there are many benign glandu-
lar lesions some of which are mimics of cervical
glandular intraepithelial neoplasia (CGIN) or
adenocarcinoma [1-3]. In general, these benign
mimics are more common than premalignant and
malignant endocervical glandular lesions. Most
pose no particular diagnostic problem and the
majority, but not all, are typically incidental
microscopic findings which rarely produce a
mass lesion. In evaluating a possible problematic
benign cervical glandular lesion, the pathologist
should always look for more typical areas; for
example, unusual forms of microglandular
hyperplasia may pose a diagnostic problem but
are often associated with areas of more typical

microglandular hyperplasia. It should be remem-

bered that rarely CGIN involves a pre-existing

benign endocervical glandular lesion and this

may result in obvious diagnostic problems.

Ancillary immunohistochemical studies are of

some value in the distinction of benign mimics

from CGIN and adenocarcinoma [2, 3]. However,

there are pitfalls and, as in all aspects of pathol-

ogy, the results of immunohistochemistry should

always be correlated with the morphology.
Benign endocervical glandular lesions can

broadly be categorised into four groups:

1. Metaplasias and ectopias of endocervical
glands.

2. Endocervical glandular “hyperplasias”.

3. Reactive and inflammatory lesions.

4. Benign glandular neoplasms.

W.G. McCluggage et al., Cellular Pathology of Glandular Lesions and Uncommon Neoplasms of the Cervix, 13
DOI 10.1007/978-1-4471-2210-4_2, © Springer-Verlag London 2014
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2 Benign Endocervical Glandular Lesions

Metaplasias and Ectopias
of Endocervical Glands

Tubal Metaplasia, Tuboendometrial
Metaplasia (TEM) and Superficial
Endometriosis

These comprise a spectrum of glandular lesions
which are common within the cervix. There are
two distinct types of cervical endometriosis,
each with a different underlying pathogenesis.
Superficial (primary) endometriosis is usually
unassociated with pelvic endometriosis whereas
deep (secondary) endometriosis (endometriosis
involving the external surface of the cervix) is
associated with pelvic endometriosis [4]. Deep
endometriosis is discussed in the next section.
Superficial endometriosis is often part of a spec-
trum including tubal metaplasia and TEM. In this
spectrum of metaplastic glandular lesions, the
glands may exhibit tubal, endometrioid or inter-
mediate features. With tubal metaplasia and
TEM, there is often slight increased cellularity
and condensation of the stroma around the glands
and when definite endometrioid type stroma is
present, this constitutes superficial endometrio-
sis. The term tubal metaplasia is sometimes used
when the glands exhibit overt tubal differentia-
tion, although the term TEM is preferred

Fig.2.1 Tuboendometrial
metaplasia with ciliated and
non-ciliated cells and
lymphocytes surrounded by a
halo

since there is often an overlap of tubal and
endometrioid differentiation. Often these glandu-
lar lesions occur in combination and, as stated,
they are best regarded as being part of a spec-
trum. Glands exhibiting tubal features with cilia-
tion are a normal occurrence at the junction of the
cervix and endometrium in the lower uterine seg-
ment/isthmus [5]. However, tubal or endometri-
oid type glands are an abnormal, but common,
finding close to the transformation zone of the
cervix [6-8]. They represent a metaplastic, usu-
ally reparative, phenomenon, often secondary to
previous cervical biopsy, resection or ablation.
Occasionally they are seen in the absence of such
a history. Uncommonly, superficial endometrio-
sis may occur secondary to implantation, possi-
bly as aresult of menstruation or prior endometrial
curettage.

TEM may involve the surface glands or crypts
and also sometimes dilated glands and Nabothian
cysts. The morphology is usually, but not always,
characterised by a heterogeneity of cell types.
Ciliated and non-ciliated cells are present and
there is often lymphocytic infiltration with
intraepithelial lymphocytes, typically surrounded
by a halo (Fig. 2.1). The non-ciliated cells may
have apical snouts. There is nuclear stratification,
mucin depletion, mild nuclear hyperchromasia
and mild nuclear atypia; in occasional cases,
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Fig.2.2 In some cases of
tuboendometrial metaplasia,
there is quite marked nuclear
atypia with an almost
“symplastic-like”” appearance

Fig.2.3 In some cases of
tuboendometrial metaplasia,
mitoses are easily identified

some of the nuclei are quite atypical with an
almost “symplastic-like” appearance but these are
admixed with cells with bland nuclei (Fig. 2.2).
Mitoses are sometimes present and occasionally
are prominent, especially when the glands exhibit
endometrioid differentiation (Fig. 2.3). Atypical
mitoses are not seen. There may be a sharp demar-
cation between normal endocervical glands and
glands involved by TEM or superficial endome-
triosis, both between adjacent glands and even

within individual glands. The glands may be sur-
rounded by true endometrioid stroma (superficial
endometriosis), often with prominent engorge-
ment of small vessels and extravasation of eryth-
rocytes; these latter features are often a clue to the
presence of endometrioid-type stroma which may
otherwise be subtle (Fig. 2.4). There may be
mild stromal condensation and hypercellularity
surrounding the glands without overt endometri-
oid stromal differentiation (Fig. 2.5). CDI10
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Fig.2.4 Superficial
endometriosis with
endometrioid type glands
and surrounding endometri-
oid type stroma

Fig.2.5 In some cases of
tuboendometrial metaplasia,
there is stromal condensation
and increased cellularity
surrounding the glands

immunohistochemical staining may be useful in
helping to confirm the presence of endometrioid-
type stroma, although normal cervical stroma
immediately surrounding endocervical glands
can be positive [9, 10]. Usually the glands conform
to the normal endocervical glandular architecture
but occasional cases of TEM with a pseudoinfil-
trative appearance have been described, including
rare cases associated with in utero exposure to
diethylstilbestrol [11].

Stromal endometriosis characterised by the
presence of endometrioid-type stroma without
glands occasionally occurs within the cervix. This
is characterised by the presence of small superficial
nodules or plaques of endometrioid-type stroma,
sometimes with prominent engorgement of small
vessels and extravasation of erythrocytes (Fig. 2.6).

In practice, this spectrum of lesions is the
most likely within the cervix to be confused with
CGIN. Features which may result in consideration
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Fig.2.6 Stromal endome-
triosis composed of
aggregate of endometrial
stromal cells without glands;
there is engorgement of
small vessels and extravasa-
tion of erythrocytes

of CGIN include the sometimes sharp demar-
cation from normal glands as well as nuclear
stratification, nuclear atypia and hyperchroma-
sia and mucin depletion. As discussed, mitoses
are common, especially in cases exhibiting
endometrioid differentiation, although abnormal
mitotic figures are not a feature. Lymphocytes
infiltrating the epithelium may mimic apop-
totic bodies which are a feature of CGIN. Since
TEM and superficial endometriosis are often
a reparative phenomenon, there may be an
associated stromal fibrotic or inflammatory
reaction, rarely even mimicking an invasive
adenocarcinoma.

Features useful in the distinction from CGIN
include the presence of cilia in most examples of
TEM and superficial endometriosis. However,
cilia may not be prominent in those cases which
exhibit overt endometrioid differentiation and a
rare ciliated or tubal variant of CGIN exists [12].
Other points of distinction include the general
absence of marked atypia in TEM and superficial
endometriosis, except for occasional cases with
“symplastic-type” nuclei (see above) and the fact
that there are, in general, fewer mitotic figures
with no abnormal mitoses. There are few or no
apoptotic bodies and the nuclei are less hyper-
chromatic than is the case in CGIN. Endometrioid-
type stroma may be present.

Immunohistochemistry may be of value in dis-
tinguishing TEM and superficial endometriosis

from CGIN (see Table 3.2- Chap. on 3). A useful
panel of markers is MIB1, bcl2 and p16 [13-15].
Other antibodies which may be of value are CEA,
vimentin and oestrogen receptor (ER). In general,
TEM and superficial endometriosis exhibit a low
MIB1 proliferation index of less than 30 % (in
most cases, less than 10 %) whereas CGIN usu-
ally exhibits a much greater MIB1 proliferation
index, in excess of 30 %. Howeyver, there is some
overlap at the lower end of the CGIN and the
upper end of the TEM and superficial endome-
triosis spectrum, especially in cases of endome-
triosis or TEM with prominent endometrioid
differentiation. TEM and superficial endometrio-
sis usually exhibit diffuse cytoplasmic positivity
with bcl2 (Fig. 2.7) whereas CGIN is negative.
p16 may be of value in that CGIN almost always
exhibits diffuse positivity (usually a combination
of nuclear and cytoplasmic staining). TEM and
superficial endometriosis may be negative but are
often positive, although usually with focal immu-
noreactivity (Fig. 2.8). Cytoplasmic CEA immu-
noreactivity is characteristic of a premalignant or
malignant endocervical glandular lesion and
favours CGIN over TEM or superficial endome-
triosis. However, in practice this marker is of lim-
ited value since luminal positivity may be present
in benign glandular lesions and normal endocer-
vical glands while some premalignant and malig-
nant endocervical glandular lesions are negative;
there is too much overlap in the CEA staining
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Fig.2.7 Tuboendometrial
metaplasia and tuboendome-
trial metaplasia with atypia
exhibiting diffuse cytoplas-
mic staining with bcl2 (a, b)
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patterns between benign and premalignant or
malignant endocervical glandular lesions for this
marker to be of value in an individual case.
Vimentin may be of value in that CGIN is usually
negative whereas TEM and endometriosis exhibit
cytoplasmic positivity [16, 17]. ER may similarly
be of use since TEM and superficial endometrio-
sis are usually diffusely positive while CGIN is
negative or focally positive. These markers may
also be useful in cauterised endocervical glandu-
lar epithelium, for example the distinction

—

between cauterised TEM or superficial endome-
triosis and cauterised CGIN.

Deep Endometriosis

Although not a metaplasia of endocervical glands,
deep endometriosis is discussed here. This is
associated with pelvic endometriosis and, as
such, is usually secondary to retrograde menstru-
ation. It involves the outer aspects of the cervical
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Fig.2.8 Tuboendometrial
metaplasia exhibiting focal
staining with p16

Fig.2.9 Deep cervical
endometriosis with
endometrioid type glands
and surrounding endometri-
oid type stroma in outer
aspects of cervix

stroma and paracervical connective tissues
(Fig. 2.9). The morphological features are similar
to endometriosis in other locations with endome-
trioid type glands and surrounding stroma.

Atypical Oxyphilic Metaplasia

This is a rare incidental microscopic finding
characterised by the presence of endocervical

glands lined by cuboidal or polygonal cells with
somewhat atypical hyperchromatic nuclei and
abundant dense eosinophilic cytoplasm, some-
times with apical snouts, the cytoplasmic appear-
ances being the characteristic morphological
feature of this lesion (Fig. 2.10) [18]. The nuclei
may be multilobated and usually the changes are
focal involving only a few glands or even a single
gland. There is no mitotic activity. The features
somewhat resemble apocrine metaplasia within
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the breast. Radiation atypia may have a very
similar appearance and a history of prior pelvic
irradiation should be excluded.

Intestinal Metaplasia

Endocervical glands may exhibit intestinal dif-
ferentiation which is characterised by the pres-
ence of goblet cells and rarely neuroendocrine
or Paneth cells. Almost all examples of intesti-
nal metaplasia involving non-invasive endocer-
vical glands represent an intestinal variant of
CGIN [19] (discussed in Chap. 3, Premalignant
Glandular Lesions of the Cervix). While rare
examples of “benign” intestinal metaplasia
occur within the cervix, for example in associa-
tion with lobular endocervical glandular hyper-
plasia [20], this is extremely rare and true
intestinal differentiation is almost always indic-
ative of a premalignant or malignant lesion. In
one reported case of “benign” cervical intestinal
metaplasia, there was also gastric/pyloric meta-
plasia within the cervix and intestinal metapla-
sia within the endometrium [20], suggesting an
occasional association between intestinal meta-
plasia at various sites within the female genital
tract.

There have been occasional reported cases of
intestinal-type epithelium lining the cervix sec-
ondary to spread from a primary appendiceal

mucinous neoplasm [21]. In such cases, similar
intestinal-type epithelium may line the endome-
trium and/or fallopian tube.

Simple Gastric (Pyloric) Metaplasia

Most examples of so-called gastric or pyloric
metaplasia involving endocervical glands repre-
sent lobular endocervical glandular hyperplasia
(LEGH) (See section on “Lobular endocervical
glandular hyperplasia”). However, rarely endo-
cervical glands without architectural features of
LEGH exhibit immunoreactivity for HIK1083
[22, 23], a marker of pyloric gland mucins. In one
study, Zhao et al. showed that the surface epithe-
lium or crypt epithelium of non-neoplastic endo-
cervical glands with a normal architecture were
positive for pyloric gland mucin in 0.7 % of cases
using this marker [23]. Such cases may be best
designated as simple gastric (pyloric) metaplasia.
Morphologically, this is extremely subtle and is
characterized by pre-existing endocervical glands
lined by columnar cells with abundant pale eosin-
ophilic cytoplasm, in contrast to the rather baso-
philic cytoplasm of normal endocervical glands.
The significance of this is unknown but it may
represent an early phase of LEGH. In the rare
scenario of this being diagnosed in a biopsy spec-
imen, the coexistence of prototypical LEGH is a
concern and radiological examination is advised
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Fig.2.11 Arias-Stella
reaction involving endocervi-
cal glands with atypical
nuclei and hobnail cells

to look for the presence or absence of features
suggestive of LEGH.

Arias-Stella Reaction

The Arias-Stella reaction (Arias-Stella effect)
uncommonly involves endocervical glands, usu-
ally in association with pregnancy or, more rarely,
hormonal preparations [24]. This is usually a
focal finding involving the surface or crypt epi-
thelium or sometimes the glands of an endocervi-
cal polyp. The histological features are well
known and are similar to those seen within the
endometrium, comprising cells with enlarged
somewhat pleomorphic and hyperchromatic
nuclei with hobnail features, intraglandular pap-
illary tufts and abundant clear vacuolated or
eosinophilic cytoplasm (Fig. 2.11). Intranuclear
pseudoinclusions, a cribriform architecture and
occasional mitotic figures may be seen. Rarely,
the Arias-Stella reaction may be mistaken for a
premalignant or malignant lesion, most com-
monly a clear cell carcinoma. However, the his-
tory of pregnancy should result in a correct
diagnosis. Useful in the distinction from clear
cell carcinoma (this is only likely to be problem-
atic on a small biopsy) is the absence of a mass
lesion and of a desmoplastic response and infil-

trative growth pattern and the fact that the Arias-
Stella reaction is usually a focal finding involving
a few glands. There is generally more atypia and
mitotic activity in clear cell carcinoma, although
some clear cell carcinomas may be cytologically
bland with few mitotic figures. Stromal hyalini-
sation is characteristic of clear cell carcinomas.

Endocervicosis

This rare condition may be viewed as the muci-
nous counterpart of endometriosis and can be
associated with endometriosis and/or endosalpin-
giosis (collectively known as Mullerianosis). The
most common sites of involvement are the outer
aspects of the cervix (usually the anterior wall), the
vagina, the bladder, the peritoneum and the pelvic
lymph nodes [25, 26]. In the cervix, endocervico-
sis may be associated with a prior caesarean sec-
tion and occasionally results in the formation of a
mass lesion. The histological features are of glands
lined by cytologically bland, or at the most mildly
atypical, mucinous epithelium (Fig. 2.12). Mitotic
figures are rare or absent. Some of the glands may
be dilated and there can be minor foci of ciliated or
endometrioid type glands. Helpful in the distinc-
tion from a mucinous variant of minimal deviation
adenocarcinoma (adenoma malignum) is the fact
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Fig.2.12 Endocervicosis
characterized by bland
mucinous glands within outer
cervical stroma

Fig.2.13 Endosalpingiosis
characterized by ciliated
tubal type glands in outer
aspects of cervical stroma

that endocervicosis involves the outer aspects of
the cervix and paracervical connective tissue with
a zone of uninvolved tissue between the lesion and
the native endocervical glands. There is minimal
nuclear atypia and no desmoplastic stromal
response, although there may be a focal stromal
reaction to mucin extravasation. There is no vascu-
lar invasion, although perineural infiltration has
been described [25]. Endocervicosis is a benign
lesion but a single vaginal case with malignant
transformation has been reported [27].

Endosalpingiosis/Florid Cystic
Endosalpingiosis

Endosalpingiosis is usually an incidental
microscopic finding and is characterised by
the presence of benign glands lined by cili-
ated tubal type epithelium (Fig. 2.13). When
occurring in the cervix, it involves the outer
aspects of the stroma and the surrounding tis-
sues. Rarely there is marked glandular dilata-
tion resulting in the formation of multiple cysts,
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Fig.2.14 Ectopic prostatic
tissue in cervix characterized
by squamous and glandular
elements, the latter lined by a
double cell layer

predominantly involving the serosa of the uterus,
cervix, adnexae and intestine; this is referred to
as florid cystic endosalpingiosis and in rare cases
there is transmural involvement of the cervix
[28]. While the bland cytological features usually
result in a benign diagnosis, an adenocarcinoma,
for example a minimal deviation adenocarci-
noma of endometrioid type or an endocervical
adenocarcinoma with cystic features, may be
considered. Distinction from TEM is based on
the location of the tubal type glands, TEM being
situated superficially within the cervix while
endosalpingiosis predominantly involves the
outer aspect and surrounding tissues.

Ectopic Prostatic Tissue

So-called ectopic prostatic tissue is uncommon
within the cervix and is usually an incidental
microscopic finding, although in very rare cases a
mass lesion is formed [29-31]. There is debate
whether this represents a developmental anomaly
or a metaplasia of endocervical glands. The
“prostatic” tissue may be present superficially or
deep within the cervical stroma and is usually
located predominantly in the ectocervix rather
than at the transformation zone, although some-
times the transformation zone is involved; the
typical ectocervical location is evidence that this

represents a developmental anomaly rather than a
metaplasia of endocervical glands.

The basic morphological appearance is of
rounded epithelial elements of both glandular
and squamous type; tubules lined by bland epi-
thelium are typically present around the periph-
ery of the squamous elements and, in some cases,
the glandular elements, at least focally, form a
double cell layer (Fig. 2.14). Cribriform and pap-
illary patterns are common. Although the glandu-
lar element of ectopic prostatic tissue is typically
positive with prostate specific antigen and pros-
tatic acid phosphatase (Fig. 2.15), this is not
always the case. Occasional examples are nega-
tive with one or both markers and often positive
staining is focal rather than diffuse. Prostatic acid
phosphatase is more likely to be positive than
prostate specific antigen [31]. p63 and other basal
markers highlight the presence of a basal cell
layer within the glandular or tubular elements.

An uncommon vaginal polyp, referred to
as vaginal tubulosquamous polyp, is morpho-
logically similar to cervical ectopic prostatic
tissue and may exhibit positive immunohisto-
chemical staining with prostatic markers [31,
32]. It is thought that cervical ectopic prostatic
tissue and vaginal tubulosquamous polyp are
derived from paraurethral Skene’s glands which
are the female equivalent of prostatic glands
in the male [31, 32]. Uncommon findings in
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Fig.2.15 Ectopic prostatic
tissue in cervix is focally
positive with prostatic acid
phosphatase

Fig.2.16 Ectopic sebaceous
glands within superficial
cervical stroma

these lesions include the presence of sebaceous
glands, basaloid formations resembling hair
follicle structures and a microglandular prolif-
eration resembling nephrogenic adenoma [31].
Occasionally, similar microscopic lesions are
seen in the vulva [31, 33]. It has been proposed
that these benign lesions in the cervix, vagina and
vulva, which may exhibit immunoreactivity with
prostatic markers, are derived from eutopic or
misplaced Skene’s glands [31].

Sebaceous Glands and Hair
Follicle Structures

So-called ectopic sebaceous glands are a rare
incidental microscopic finding within the cer-
vix (Fig. 2.16); they may also be found in the
vagina [34-38]. They are usually attached to or
situated just beneath the ectocervical squamous
epithelium and are possibly more common in
association with uterine prolapse. The overlying
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squamous epithelium may be keratinised and
occasionally hair follicle structures are also
present, sometimes forming pilosebaceous units
in association with sebaceous glands; rarely sweat
gland-like structures are present [38]. It has been
debated whether ectopic ectodermal structures
(sebaceous glands, hair follicles and sweat glands)
in the cervix and vagina are a result of congenital
misplacement or an acquired metaplastic change
[34-38]; the latter theory is preferred whereby the
ectodermal structures are a response to prolonged
irritation or chronic injury [38].

Endocervical Glandular
Hyperplasias

It is arbitrary as to what constitutes an
endocervical glandular hyperplasia, since normal
endocervical glands may vary considerably in
prominence, depending amongst other things on
the menopausal status and parity of the patient
and whether exogenous hormones are being
taken. There is little point in rendering a diagno-
sis of non-specific endocervical glandular hyper-
plasia and this terminology is not recommended.
However, there are several lesions, including
some where the term hyperplasia is used, which
should be recognised by the pathologist.

Fig.2.17 Type B tunnel
clusters characterized by
lobular arrangement of
glands with cystic dilatation

25

Tunnel Clusters

Tunnel clusters are a relatively common, usually
incidental, microscopic finding within the cervix,
although uncommonly they are visible grossly.
Rarely, they are associated with a mucoid vaginal
discharge. They were first described by Fluhmann
in 1961 [39] and are divided into type A (non-
cystic) and type B (cystic) variants; type B is
much more common [40, 41]. Tunnel clusters are
usually superficially located within the cervix but
occasionally extend quite deeply. There is some
degree of overlap between type A and B with
occasional cases exhibiting an admixture of pat-
terns. There is an association with parity and it
has been suggested that tunnel clusters represent
involution of pregnancy associated ‘“hyperplas-
tic” endocervical glands [40, 41].

The more common type B tunnel clusters have
a characteristic low power appearance with well
demarcated clusters of closely packed, dilated
endocervical glands with a lobular architecture
(Fig. 2.17). The clusters may be multifocal.
On high power, the glands are lined by flattened
epithelium with minimal intracytoplasmic mucin.
There is little or no nuclear atypia or mitotic
activity. Sometimes, there is mucin extravasation
with an associated stromal reaction in the form
of histiocytes and other inflammatory cells.

N
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Fig.2.18 Type A tunnel
clusters consisting of
non-dilated glands

Although the histological features of type B
tunnel clusters are characteristic they may rarely
be mistaken for adenoma malignum or an
adenocarcinoma with cystic features, either a
microcystic variant of usual endocervical type
adenocarcinoma [42] or a cystic variant of clear
cell carcinoma. However, the absence of a mass
lesion and of nuclear atypia and stromal desmo-
plasia are in favour of a benign lesion; in fact, it
is more likely to misdiagnose a cystic variant of
adenocarcinoma as tunnel clusters.

Type A tunnel clusters are characterized by a
lobular proliferation of predominantly small-
calibre, nondilated, closely packed glands which
may be arranged around a central endocervical
cleft (Fig. 2.18). Most are well circumscribed but
occasionally there is a slightly irregular border
with a pseudoinfiltrative appearance which can
result in consideration of an adenocarcinoma.
The glands are lined by columnar or low cuboi-
dal cells containing intracytoplasmic mucin.
Occasional cases exhibit mild cytologic atypia
and there can be a degree of hypercellularity of
the stroma surrounding the glands but there is no
desmoplasia [40]. These features, together with
the pseudoinfiltrative appearance, may result in
consideration of adenocarcinoma.

It has been shown that some type A tunnel
clusters, in contrast to normal endocervical glands

and type B tunnel clusters, contain neutral mucins
and exhibit positive immunohistochemical stain-
ing with antibodies against gastric/pyloric mucins,
such as HIK1083 and MUC6. Along with lobular
endocervical glandular hyperplasia, type A tunnel
clusters may be part of a spectrum of benign
endocervical glandular lesions exhibiting gastric
differentiation; in fact, some type A tunnel clus-
ters may represent an early or incipient form of
lobular endocervical glandular hyperplasia (see
section on “Lobular endocervical glandular
hyperplasia™) [22, 43, 44].

Lobular Endocervical Glandular
Hyperplasia (LEGH)

LEGH is an uncommon cervical lesion [45,
46]. While this is most commonly an incidental
microscopic finding, sometimes there is a mass
lesion which may be “picked up” on radiological
examination. Some patients present with watery
vaginal discharge and occasional patients have
Peutz Jeghers syndrome. LEGH is usually situ-
ated in the upper part of the endocervical canal
close to the internal os rather than at the trans-
formation zone. Morphologically, this consti-
tutes a well demarcated lesion which is usually
confined to the inner half of the cervix. It is
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characterised by the presence of small glands
arranged in a lobular fashion surrounding
larger glands or duct-like structures; the ducts
and lobular elements are lined by low colum-
nar cells with pale eosinophilic cytoplasm and
basally located small bland nuclei (Fig. 2.19a).
Sometimes there is mild nuclear atypia and/
or occasional mitotic activity. Intraglandular
bridging or a cribriform architecture may be
seen focally. Occasionally, there is a focal
diffuse architecture rather than the normal

Fig.2.19 Lobular endocer-
vical glandular hyperplasia
characterized by central
duct-like structure and
surrounding lobules (a).
Rarely there is focal
intestinal metaplasia with
goblet cells (b). ER is
negative but positive in the
surrounding stromal cells (c).
There is positive staining
with HIK1083 (d)

lobular pattern. Rarely, there is focal intesti-
nal metaplasia with goblet cells, especially
within the centrally located glands (Fig. 2.19b).
Hormone receptors (ER and PR) are negative
(Fig. 2.19¢), in contrast to normal endocervical
glands and most other benign cervical glandu-
lar lesions [22, 45—47]. Cytokeratin (CK) 7 and
20 are positive and negative respectively and
CEA is positive only in the apical aspect of the
columnar cells, in contrast with the cytoplasmic
immunoreactivity in most adenocarcinomas.
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Fig.2.19 (continued)

There may be scattered chromogranin A and/or
synaptophysin-positive neuroendocrine cells
LEGH, along with type A tunnel clusters, has
been proposed to be part of a spectrum of benign
cervical glandular lesions exhibiting gastric/
pyloric differentiation [22]. These various glan-
dular lesions contain neutral mucins and stain red
with combined Alcian-blue/PAS while normal
endocervical glands stain a purple-violet colour
due to their admixture of acid and neutral mucins
[48]. These gastric lesions are also positive with
HIK1083 (Fig. 2.19d) and MUC6, markers of

pyloric gland mucins [49-51]. Comparing these
two markers, HIK1083 is more specific but less
sensitive while MUC6 is more sensitive but less
specific; staining with both markers, especially
HIK1083, is often focal. There are also a vari-
ety of premalignant and malignant cervical glan-
dular lesions exhibiting gastric differentiation
(Table 2.1).

Although extremely uncommon, atypical
variants of LEGH have been described which
are characterised by cytological abnormalities
(mild nuclear atypia and mitotic activity) and/or
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Table 2.1 Endocervical glandular lesions exhibiting gas-
tric differentiation

Benign Lobular endocervical glandular
hyperplasia (complex pyloric/
gastric metaplasia)

Simple gastric/pyloric metaplasia
Tunnel cluster (type A)

Possible in situ/ Atypical lobular endocervical

premalignant glandular hyperplasia
Adenocarcinoma in situ of gastric
type

Malignant Gastric type adenocarcinoma®

Minimal deviation
adenocarcinoma (adenoma
malignum)®
Specific clinical or
clinicopathologic
conditions

Synchronous mucinous metaplasia
and neoplasia of the female genital
tract (SMMN-FGT)

Peutz-Jeghers syndrome

“These comprise a spectrum of cervical gastric type
adenocarcinomas with some neoplasms having an
admixture of both tumour types and others exhibiting
overlapping morphological features

architectural abnormalities, mainly in the form
of short papillary projections, and it has been
proposed that these represent a precursor of cer-
vical adenocarcinomas exhibiting gastric differ-
entiation [52-54]. In one study, comparative
genomic hybridization revealed recurrent chro-
mosomal imbalances, in the form of gains of
chromosome 3q and a loss of 1p (aberrations
which are common in minimal deviation adeno-
carcinoma and other cervical mucinous adeno-
carcinomas), in 3 of 14 LEGHs analyzed (21 %)
[54]. LEGHs with chromosomal imbalances
exhibited a degree of cellular atypia in the hyper-
plastic glandular epithelium. Dual-colour fluo-
rescence in situ hybridization confirmed a gain
of chromosome 3 fragment in these cervical
glandular lesions. This study demonstrated a
molecular-genetic link between LEGH and cer-
vical mucinous adenocarcinomas, including ade-
noma malignum, supporting the hypothesis that
a proportion of LEGHs (atypical LEGH) are pre-
cancerous precursors of gastric type adenocarci-
nomas. Gastric type mucinous glandular lesions
in the cervix may be associated with synchro-
nous mucinous lesions, including metaplasias
and neoplasms, elsewhere within the female gen-
ital tract, for example the endometrium, fallopian
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tube and ovary; in some cases, it may be
problematic to ascertain whether these represent
synchronous independent mucinous lesions or
metastatic disease from one site to another
[55-57].

The morphological features of LEGH may
result in consideration of an adenocarcinoma,
especially adenoma malignum (mucinous vari-
ant of minimal deviation adenocarcinoma) and
in occasional examples of the latter neoplasm
there are areas resembling LEGH, providing evi-
dence that LEGH may, in some cases, represent
a precursor lesion of adenoma malignum. The
distinction from adenoma malignum is facili-
tated by the usual absence of an obvious tumour
mass in LEGH, its location high in the endocer-
vical canal, its more superficial location, lobular
architecture, absence of irregular stromal infil-
tration and a desmoplastic stromal reaction, no
evidence of focal nuclear atypia and no evidence
of vascular or perineural infiltration. It has been
suggested that a combination of ER and smooth
muscle actin (SMA) staining may assist in the
distinction [47]. In LEGH and other benign glan-
dular lesions, the stroma surrounding the glands
is ER positive and largely SMA negative while
in adenoma malignum and other adenocarcino-
mas, the stroma is SMA positive and there is a
decrease in staining with ER as a result of the
desmoplasia [47].

While LEGH per se is a benign condition,
occasionally an adenocarcinoma can be associ-
ated with this (see Chap. 4, section on “Mucinous
variant of minimal deviation adenocarcinoma”).
Those adenocarcinomas which are associated
with LEGH are of gastric type, including ade-
noma malignum. Therefore, some gynaecolo-
gists or patients may prefer hysterectomy in cases
of LEGH diagnosed on loop excision to confirm
that there is no co-existing adenocarcinoma.
Loop excision with close surveillance, especially
where fertility preservation is an issue, is also
an option. Currently, the exact risk of coexis-
tence or future development of adenocarcinoma
is unknown, although this is likely to be
low. However, in the presence of a clinically
significant mass and/or massive watery vaginal
discharge, the patient should be managed with
caution.


http://dx.doi.org/10.1007/978-1-4471-2210-4_4
http://dx.doi.org/10.1007/978-1-4471-2210-4_4#Sec12
http://dx.doi.org/10.1007/978-1-4471-2210-4_4#Sec12
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Fig.2.20 Diffuse laminar
endocervical glandular
hyperplasia consisting of
proliferation of endocervical
glands with an associated
inflammatory infiltrate; a
straight line can be drawn
under the proliferation

Diffuse Laminar Endocervical
Glandular Hyperplasia (DLEGH)

This rare lesion is an incidental microscopic find-
ing within the cervix and usually occurs within
the reproductive years [58]. It is characterised by
a band-like proliferation of endocervical glands
which is sharply demarcated from the underlying
stroma such that a straight line can almost be
drawn under the proliferation (Fig. 2.20).
DLEGH is usually confined to the inner third of
the cervix and is characterised by the presence of
moderately sized, evenly spaced, closely packed
glands. There may be mild nuclear atypia and an
inflammatory or oedematous stromal reaction.
Adenoma malignum (mucinous variant of mini-
mal deviation adenocarcinoma) may be consid-
ered in the differential. Features that assist in this
distinction are that in DLEGH, there is no mass
lesion, irregular stromal infiltration, desmoplas-
tic stromal response or focal malignant cytologi-
cal features.

Deep Glands and Nabothian Cysts

Occasionally normal endocervical glands and
dilated glands (Nabothian cysts) are located
deep within the cervical stroma, sometimes
extending close to the paracervical connective
tissues (Fig. 2.21) [59, 60]. The Nabothian cysts

may be visible macroscopically. The glands and
cysts are lined by bland mucinous epithelium
which may be focally or extensively attenuated.
Sometimes there is focal tubal differentiation
with cilia. When the features are florid, deep
glands and cysts may be confused with ade-
noma malignum but the overall appearances
differ from the latter and misdiagnosis is
unlikely. There is no evidence of focal cyto-
logic atypia and there is an absence of a desmo-
plastic stromal reaction, vascular and perineural
invasion.

Microglandular Hyperplasia (MGH)

This is a very common finding within the cervix
and was previously referred to as microglandular
adenosis. It is usually an incidental microscopic
finding but occasionally, when florid, results in
the formation of a grossly visible lesion and clini-
cally appears as an erosion or a polyp or there
may even be clinical suspicion of malignancy.
Rarely, there is vaginal discharge or bleeding.
MGH typically, but not always, occurs in women
in the reproductive years (<5 % in postmeno-
pausal patients) and there is usually a history of
hormone usage or pregnancy, although this is not
invariable; for example, in one study only 58 %
of women had a recent history of hormone usage
or pregnancy [61]. Most cases probably arise as a
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Fig.2.21 Deep Nabothian
cysts within cervical stroma
(a). On high power, the deep
Nabothian cysts are

lined by bland mucinous
epithelium (b)

result of exogenous or endogenous progestogen
effect.

MGH involves the endocervical glands at the
transformation zone or more proximally. It is
often multifocal and may be particularly florid
within endocervical polyps, especially involving
the surface. The typical morphology is of
microglandular architecture with cytoplasmic
vacuolation, resulting in a “lace-like” pattern
(Fig. 2.22a). There is often associated reserve
cell hyperplasia and immature squamous meta-
plasia. The glands are lined by low columnar,
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cuboidal or flattened cells which exhibit little in
the way of nuclear atypia or mitotic activity.
Some of the glands may be dilated. There is char-
acteristically a brisk inflammatory cell infiltrate,
including neutrophils and plasma cells
(Fig. 2.22b). Cytoplasmic vacuolation is the most
common characteristic feature and this may be
seen in early forms before the microglandular
architecture is apparent. In some cases, the
reserve cell hyperplasia and/or immature squa-
mous metaplasia is the predominant feature.
Cervical MGH exhibits a low MIB1 proliferation



32

2 Benign Endocervical Glandular Lesions

Fig.2.22 Microglandular
hyperplasia consisting of
closely packed small glands
with cytoplasmic vacuolation
(a). In some cases of
microglandular hyperplasia,
there is prominent
polymorph infiltration (b)

index and is negative with p16 and bcl2; CEA is
usually negative [13, 62].

A variety of atypical features may occasion-
ally be seen which can result in consideration of
a malignant process [63]. In evaluating such
cases, the presence of more typical areas of MGH
is often a clue to the correct diagnosis. These
atypical features include the presence of solid
formations, signet ring cells, marked stromal
hyalinisation creating an impression of infiltra-
tion, corded, papillary, reticular or trabecular

architecture, myxoid stroma, hobnail cells and
mild to moderate nuclear atypia (Fig. 2.23).
These features, especially when florid, may
potentially result in confusion with a clear cell
carcinoma or a microglandular variant of adeno-
carcinoma (especially a microglandular variant
of endometrial adenocarcinoma of endometrioid
or mucinous type). The stromal hyalinisation, in
particular, may result in consideration of clear
cell carcinoma, since eosinophilic stromal hya-
linisation is characteristic of this neoplasm.
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Distinction from a carcinoma is only likely to be
a problem in a small biopsy specimen and the
identification of areas of typical MGH, if present,
is in favour of this diagnosis.

The distinction in a small biopsy specimen
between cervical MGH and a microglandular
variant of adenocarcinoma of the endometrium
may be particularly problematic and caution
should be exercised before rendering a diagnosis
of cervical MGH in an endometrial biopsy in
a postmenopausal woman. Some endometrial

Fig.2.23 Atypical features
in microglandular hyperpla-
sia with solid formations (a),
stromal hyalinization (b),
signet ring cells (c¢) and a
papillary architecture (d)

adenocarcinomas of endometrioid or mucinous
type exhibit a microglandular growth pattern,
especially towards the surface [64—66]. This
surface component is likely to be sampled by
endometrial biopsy and may closely mimic
cervical MGH (or endometrial papillary syncy-
tial metaplasia). Cytoplasmic vacuolation is
characteristic of MGH, as this is not usually
found in microglandular adenocarcinomas [66].
Areas of adenocarcinoma without a microglan-
dular architecture are obviously of value in
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Fig.2.23 (continued)

diagnosis. There is considerable immunopheno-
typic overlap such that in an individual case,
markers may not assist [67]. However, vimentin
may be useful in that many microglandular ade-
nocarcinomas of the endometrium are positive
whereas cervical MGH is usually negative [66].
However, some microglandular adenocarcino-
mas, especially those which exhibit mucinous
differentiation, are vimentin negative. One study
which investigated a number of markers found
that p16 was more likely to be positive in micro-

glandular adenocarcinoma of the endometrium
than cervical MGH and that this was the most
useful marker in the differential diagnosis [65].

Mesonephric Remnants
and Mesonephric Gland Hyperplasia

Mesonephric remnants are not uncommonly seen
within the cervix (approximately 10 % of cervi-
ces) [68]. They are usually situated deep within
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Fig.2.24 Mesonephric
remnants consisting of
central duct and surrounding
small tubules containing
eosinophilic luminal
colloid-like material; a linear
arrangement is often a
feature

the cervical stroma in the lateral walls; they also
occur extremely rarely within the vagina.
Mesonephric remnants and hyperplasia may
involve the ectocervix, transformation zone or
endocervix and may also extend proximally to
involve the lower uterine segment. The distinc-
tion between “normal” and “hyperplastic” meso-
nephric remnants is arbitrary and a 6 mm cut-off
has been suggested [68]. On low power examina-
tion, mesonephric remnants typically have a
somewhat linear arrangement, the linear arrays
being arranged parallel to the mucosal surface
beneath normal endocervical glands or squamous
epithelium (Fig. 2.24). Sometimes, there is a
rather infiltrative low power appearance with the
glands appearing to “melt-through” the stroma.
There may be mild increased cellularity sur-
rounding the glands. The remnants usually have
at least focally a lobular arrangement, being com-
posed of central duct-like structures and sur-
rounding small tubules, although ducts are not
present in all cases. Occasionally, some of the
tubules are dilated. The ducts and tubules are
lined by cuboidal cells with vesicular nuclei and
scant cytoplasm; occasionally there is cytoplas-
mic clearing. There is little nuclear stratification
(occasionally there is mild stratification and
bridging), pleomorphism or mitotic activity and
no intracytoplasmic mucin. The presence of PAS
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positive eosinophilic secretions (often referred to
as colloid-like) within some of the ductal and
tubular lumina is characteristic.

Lobular, diffuse and ductal variants of meso-
nephric hyperplasia have been described and
sometimes there are admixtures [68]. In lobular
variants, the architecture is similar to that seen in
“normal” mesonephric remnants. Diffuse meso-
nephric hyperplasia consists mainly of small
tubules without a lobular architecture (Fig. 2.25)
while the uncommon ductal variant is composed
of larger duct-like structures without tubules
(Fig. 2.26). The ducts usually have a somewhat
linear arrangement and small papillary infoldings
may be present. When there is florid mesonephric
hyperplasia, the ducts and tubules may involve
much of the cervix and be admixed amongst nor-
mal endocervical glands. There may rarely even
be extension into the lower uterine segment and/
or paracervical connective tissues.

Distinction from other benign endocervical
glandular lesions is chiefly based on the location
and the characteristic morphological appearances
but immunohistochemistry may assist in prob-
lematic cases. Markers which may be positive in
mesonephric glands include CD10 (characteristic
apical luminal positivity), epithelial membrane
antigen (EMA), androgen receptor, calretinin,
vimentin, PAX2 and PAXS8 [69-73]. ER, PR and
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Fig.2.25 Diffuse meso-
nephric hyperplasia with
small tubules containing
eosinophilic luminal
colloid-like material
throughout cervical stroma

Fig.2.26 Ductal mesoneph-
ric remnants composed of
duct-like structures with
small papillary infoldings

CEA are usually negative. The combination of
positive staining with CD10 and vimentin and
totally negative staining with ER and PR is
characteristic and allows distinction from other
benign endocervical glandular lesions. CDI10
positivity is uncommon in other benign endocer-
vical glandular lesions but may be seen in malig-
nant endocervical glandular lesions [69]. pl6
may be focally positive in mesonephric glands
[73]. Purely ductal mesonephric hyperplasia

may rarely be confused with CGIN but is
characteristically situated deep to normal endo-
cervical glands. Some of the aforementioned
immunohistochemical markers may assist in this
distinction, although CGIN, like mesonephric
remnants, is usually ER and PR negative. It

may be extremely difficult to distinguish
between florid diffuse mesonephric hyperplasia
and a mesonephric adenocarcinoma [72, 74].
Mesonephric hyperplasia is almost always an
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Fig.2.27 Adenoid basal
hyperplasia consisting of
small buds of cells with a
basaloid appearance attached
to the surface squamous
epithelium VR T
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incidental microscopic finding while most, but
not all, mesonephric adenocarcinomas form an
obvious tumour mass. Although some areas may
be cytologically bland, almost all mesonephric
adenocarcinomas contain foci which are obvi-
ously cytologically malignant with significant
glandular crowding, nuclear atypia and mitotic
activity, destructive stromal invasion and some-
times lymphovascular permeation. It should be
noted that mesonephric hyperplasia and adeno-
carcinoma may coexist and the boundary between
these may not be clear in individual cases.

Adenoid Basal Hyperplasia

This is a not uncommon incidental microscopic
finding which has not been extensively described
in the literature. It is most common in postmeno-
pausal women, but may also occur in the repro-
ductive age group, and consequently is most
commonly seen in hysterectomy specimens.
Morphologically, adenoid basal hyperplasia is
characterised by multiple small buds of cells with
a basaloid appearance emanating from the over-
lying normal squamous or glandular epithelium
and involving the superficial cervical stroma
(Fig. 2.27) [75]. Some of the buds are attached to
the surface while others appear to lie free within
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the stroma. Sometimes small glandular lumina
are formed or there may be focal squamous
differentiation. There is little or no nuclear atypia
or mitotic activity and no stromal reaction. This
lesion has also been termed postmenopausal
basaloid proliferation [76].

The main differential is likely to be adenoid
basal carcinoma and it has been suggested that
adenoid basal hyperplasia represents an early
form of adenoid basal carcinoma [75], although
there is no firm evidence for this. Adenoid basal
hyperplasia is distinguished from adenoid basal
carcinoma by its tiny size, superficial location
and contact with the overlying epithelium,
although in some cases the distinction between
the two can be difficult and somewhat arbitrary.
There is usually no associated premalignant or
malignant squamous lesion in adenoid basal
hyperplasia, these being commonly seen in
association with adenoid basal carcinoma.

Reactive and Inflammatory Lesions
Endocervical Polyps
Endocervical polyps are non-neoplastic

inflammatory-related lesions and are thus dis-
cussed here. They are common lesions which
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Fig.2.28 Endocervical
polyp lined by columnar
mucinous epithelium which
invaginates into the
underlying stroma

occur over a wide age range. They are single or
more uncommonly multiple and are most
common in the reproductive years. They may be
an incidental finding at a smear test or on
colposcopic examination or be associated with
symptoms such as abnormal vaginal bleeding or
discharge. They can also result in an abnormal
cervical smear since the glandular epithelial cells
can exhibit a degree of atypia.

Morphologically these have a polypoid
appearance and are lined by typical endocervical
columnar mucinous epithelium. The columnar
epithelium invaginates into the wunderlying
stroma to form glands (Fig. 2.28). The surface
epithelium or glands may exhibit focal tubal or
tuboendometrial metaplasia and there is often
mature or immature squamous metaplasia which
may be florid and involve much of the surface or
expansively fill the underlying glands. The
stroma is typically inflamed with a mixture of
acute and chronic inflammatory cells and is often
oedematous. The inflammatory cells are often
most conspicuous just deep to the surface.
Occasionally, a few smooth muscle fibres are
present within the stroma. There may be surface
erosion and not uncommonly the surface glandu-
lar or squamous epithelium exhibits a degree of
reactive nuclear atypia. This may be particularly
marked involving the glandular epithelium but

characteristically there is a low nuclear to
cytoplasmic ratio. The reactive glandular epithe-
lium sometimes has a hobnail appearance with
enlarged nuclei with prominent nucleoli and
sometimes there is multinucleation or multilo-
bated nuclei are present (Fig. 2.29). The cyto-
plasm is typically abundant and eosinophilic and
contains neutrophils. These “reactive” glandular
changes are similar morphologically to those
which involve the epithelium of some ovarian
endometriotic cysts. In some endocervical pol-
yps, there is a focal club-like (phyllodes-like)
architecture with intraglandular stromal protru-
sions and increased cellularity around glands.
These features may result in consideration of a
lesion in the adenofibroma/adenosarcoma cate-
gory but in such cases, follow-up is usually
uneventful [77]. Occasionally, there is a focal
“overgrowth” of loose oedematous stroma with-
out glands which results in consideration of a
benign mesenchymal lesion; however, this is part
of the spectrum of endocervical polyps.

In some cases, microglandular hyperplasia is
present, especially on the surface of the polyp,
and when florid, this may result in a “busy”
appearance. Cervical polyps in pregnancy may
exhibit the Arias Stella reaction and/or there
may be stromal decidualisation (Fig. 2.30).
Uncommonly, there is focal involvement of an
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Fig.2.29 Atypical cells on
surface of endocervical polyp
with a hobnail appearance

Fig.2.30 Cervical polyp in
pregnancy exhibiting
extensive stromal
decidualisation

endocervical polyp by CIN, CGIN or an invasive
carcinoma [78]. Although the premalignant or
malignant lesion may be confined to the polyp,
there is also more commonly involvement of the
cervix outside the confines of the polyp.

Rare cervical polyps containing benign
adipose tissue, cartilage or glial tissue, which
may be of foetal origin, have been reported [79,
80]. Fibroepithelial polyps rarely occur within
the cervix; these do not contain a glandular com-

ponent but rather are lined entirely by squamous
epithelium. Similar to their much more common
counterparts within the vulva and vagina, atypi-
cal stromal fibroblasts may be present.

Inflammatory Atypia

In association with inflammation, the endocer-
vical epithelium may exhibit a degree of
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Fig.2.31 Papillary
endocervicitis with inflamed
papillary structures and
associated mild nuclear
atypia

nuclear atypia. This is especially common on
the surface of benign endocervical polyps, as
discussed in the last section. Although there
may be quite significant atypia, individual cells
are usually involved and there is typically both
nuclear and cytoplasmic enlargement with the
maintenance of a low nuclear to cytoplasmic
ratio. As discussed in the last section, the atypi-
cal cells may contain abundant eosinophilic
cytoplasm and have a hobnail appearance being
morphologically somewhat similar to the reac-
tive atypia commonly seen within endometri-
otic cysts of the ovary. If fragments of inflamed
endocervical glandular tissue are present in an
endometrial biopsy, an erroneous diagnosis of
endometritis may be made.

Papillary Endocervicitis

When the endocervix becomes inflamed, the
surface epithelium commonly assumes a papil-
lary architecture; this is referred to as papillary
endocervicitis (Fig. 2.31) [1]. When florid, a
gross lesion or “erosion” may be seen. With pap-
illary endocervicitis, there may be associated
reactive nuclear atypia. In most cases, there are
no issues in diagnosis but when the papillary
architecture is florid with associated nuclear
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atypia, there is some potential for confusion with
a villoglandular adenocarcinoma or a papillary
cervical adenocarcinoma of usual type. However,
any atypia is mild, sometimes with multinucleate
cells, and there is little in the way of mitotic
activity. In problematic cases, p16 may be of use
since this is negative in papillary endocervicitis
but diffusely positive in most adenocarcinomas
with a papillary architecture.

Follicular Cervicitis

This refers to inflammation of the cervix, usually
the endocervix, containing lymphoid follicles,
often with germinal centres. There is often asso-
ciated plasmacytic and neutrophilic infiltration.
Some cases may be secondary to Chlamydia
infection [81].

Radiation-Associated Change/Atypia

Obviously in establishing a diagnosis of
radiation-associated changes, the history is para-
mount. Prior radiation therapy (or chemoradia-
tion), which may have been recent or many years
previously, can result in quite marked atypia of
the endocervical glands [1, 82]. However, as with
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many other reactive glandular conditions in the
cervix, a low nuclear to cytoplasmic ratio is usu-
ally maintained and the cells often have abundant
eosinophilic cytoplasm; the morphological fea-
tures are similar to those seen in atypical oxy-
philic metaplasia involving the endocervical
glands [18]. The nuclear enlargement may be
quite marked and bizarre nuclear forms can be
seen, sometimes with multinucleation and promi-
nent eosinophilic nucleoli (Fig. 2.32). The nuclei
are hyperchromatic and, in some cases, have a
“smudged” appearance. There are few mitotic
figures. Cytoplasmic vacuolation may be present.
Often the atypical nuclei are present individually
or in small clusters with intervening normal
endocervical nuclei. The features may be mis-
taken for CGIN, an adenocarcinoma, especially
of serous type, or serous endometrial intraepithe-
lial carcinoma (serous EIC). However, the nor-
mal glandular architecture is typically maintained
with no glandular crowding, there is a low nuclear
to cytoplasmic ratio and the atypical cells are
admixed with normal cells. There are also com-
monly stromal changes, such as hyaline thicken-
ing of blood vessels and atypical fibroblasts. p16
may be positive, usually with focal immunoreac-
tivity, in some cases of radiation affected endo-
cervical glands [83]. p53 wusually exhibits
“wild-type” staining (focal, weak, heterogenous)

in radiation affected endocervical glands while
most cases of serous adenocarcinoma or serous
EIC exhibit diffuse nuclear immunoreactivity.

Changes Secondary to Mucin
Extravasation

A variety of benign endocervical glandular
lesions (or normal endocervical glands) may be
associated with a stromal inflammatory, oedema-
tous or mild fibroblastic reaction secondary to
rupture of glands [25, 26]. The inflammatory cell
infiltrate often includes foamy histiocytes and
multinucleate giant cells (Fig. 2.33). The benign
nature of the underlying glandular lesion is usu-
ally obvious but mucin extravasation with a stro-
mal reaction may occur in association with a
variety of benign endocervical glandular lesions
which in themselves may be diagnostically chal-
lenging. In such cases, the presence of a stromal
reaction to mucin extravasation may result in fur-
ther diagnostic confusion.

Cytomegalovirus Infection

Cytomegalovirus (CMV) may affect the cervix
and in most cases the characteristic cytoplasmic
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Fig.2.33 Ruptured
endocervical gland with
mucin extravasation and a
histiocytic and giant cell
reaction

inclusions are predominanty found within
endocervical glands (Fig. 2.34a); endothelial and
stromal cells more uncommonly contain inclu-
sions [84]. Usually only scattered individual
endocervical cells are affected and there may
be associated mild nuclear atypia [84]. There
may be inflammation, including lymphoid folli-
cles, and fibrin thrombi can be present within
vessels. Occasional cases are associated with a
“lymphoma-like” lesion (see Chap. 5, section on
“Lymphoma-like lesion”). Although some patients
are immunosuppressed, most cases of CMV
infection within the cervix are an incidental
microscopic finding in patients who are not
immunocompromised. Diagnosis is straightfor-
ward, using anti-CMV antibodies (Fig. 2.34b),
once the characteristic inclusions are seen.

Cautery Artefact

Iatrogenic cautery may result in nuclear changes
involving the endocervical glands (and also cer-
vical squamous epithelium) which can mimic
CGIN. This is most commonly seen in large loop
excisions of the transformation zone (LLETZs)
and the alterations are most marked at the edge of
the specimen, although when severe the entire
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tissue may be affected. The degree of artefact
depends somewhat on the instrumentation and
technique used [85]. Typically, the nuclei exhibit
streaming artefact with elongation and extrusion
of nuclear material, resulting in a ‘“crushed”
appearance (Fig. 2.35). The cervical stroma is
characteristically homogenized and darkly
stained and there may be signet ring alteration of
the stroma [86]. In the distinction from CGIN,
immunohistochemistry may be useful in that
although the glands are artefacted, they usually
maintain their characteristic staining patterns;
cauterized normal endocervical glands are MIB1,
pl16 and bcl2 negative. Benign cervical glandular
lesions, especially TEM, may also be affected by
cautery artefact but again maintain their charac-
teristic staining patterns, TEM being bcl2 posi-
tive, p16 negative or focally positive and there is
a low MIBI1 proliferation index.

Multinucleate Endocervical Cells

The occurrence of multinucleate endocervical
cells or endocervical cells with multilobated
nuclei is a not uncommon incidental finding,
usually close to the transformation zone
(Fig. 2.36). Usually only isolated individual cells
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Fig.2.34 Cytomegalovirus
inclusions involving
endocervical glands. There is
positive immunohistochemi-
cal staining of the inclusions
with ant-CMYV antibodies

exhibit this phenomenon but occasionally many
cells are affected. Commonly there is associated
inflammation and the changes are likely to be
secondary to this. In spite of the multinucleation
and multilobation, there is no significant atypia
and little or no mitotic activity. The multinucle-
ate cells are not a manifestation of HPV or her-
pes simplex virus infection; these both generally
affect cervical squamous rather than glandular
epithelium.

Endocervical Glandular Changes
Secondary to Recent Endometrial
Curettage or Biopsy

It is not uncommon to see changes in the endo-
cervix in cases where a hysterectomy has been
performed a short time following an endometrial
curettage or biopsy, especially a curettage [87].
In most cases, there are no diagnostic difficulties
but when the features are florid, problems may
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Fig.2.35 Cautery artifact
involving endocervical
glands with marked nuclear
streaming and homogeniza-
tion of the tissues
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Fig.2.36 Multinucleate
endocervical cells

ensue. If the hysterectomy was performed for
endometrial carcinoma, overdiagnosis of cervical
glandular or even stromal involvement by tumour
can occur. The changes have been referred to as
atypical reactive proliferation of the endocervix
[87]. The histological features, not all of which
are present in every case, include nuclear stratifi-
cation and multilayering with a micropapillary
architecture, squamoid change, hobnail cells,
cytoplasmic clearing and mild cytological atypia

(Fig. 2.37a). There is often associated surface
erosion, fibrin deposition and an inflammatory
cell infiltrate. There can be fibrosis of the subepi-
thelial stroma with entrapment of epithelial cells
which can result in overdiagnosis of cervical
stromal involvement by tumour. In some cases,
there is a florid granulation tissue-like appear-
ance (Fig. 2.37b). Awareness of this phenomenon
and knowledge of the recnet biopsy procedure
are important in avoiding misinterpretation.
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Fig.2.37 Atypical reactive
proliferation of endocervix
with short micropapillary
processes (a). Atypical
reactive proliferation with
florid granulation tissue-like
appearance (b)

Benign Glandular Neoplasms
Endocervical Adenomyoma

Adenomyomas of endocervical type are uncom-
mon lesions usually occurring in women of
reproductive or postmenopausal age. They vary
in size and are most commonly polypoid and
project from the mucosal surface of the cervix.
Rare examples are intramural or exophytic. They
are grossly well circumscribed, usually grey-

white to tan and may contain small cysts.
Histologically, they are composed of bland muci-
nous glands of endocervical type, often with a
somewhat lobular arrangement, embedded in a
stroma containing abundant smooth muscle
(Fig. 2.38a) [88]. Some of the glands may be
dilated. There may be focal mild nuclear atypia
and minor foci of tubal or endometrioid type epi-
thelium but there is no stromal desmoplasia
(Fig. 2.38b). These are benign lesions but occa-
sionally persist or recur following local excision.
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Fig.2.38 Endocervical
adenomyoma consisting of
mucinous glands in an
abundant myomatous stroma
(a). High power view of
endocervical adenomyoma
showing bland mucinous
glands in a myomatous
stroma with no stromal
reaction (b)

The main differential diagnoses are adenoma
malignum (mucinous variant of minimal devia-
tion adenocarcinoma) and lobular endocervical
glandular hyperplasia. The circumscription of the
lesion together with absence of irregular stromal
infiltration, a desmoplastic stromal response and
focal significant nuclear atypia and the presence
of abundant smooth muscle assists in excluding
adenoma malignum. Lobular endocervical glan-
dular hyperplasia may be considered since in
endocervical adenomyoma the glands can have a

somewhat lobular arrangement. However, lobular
endocervical glandular hyperplasia is not polyp-
oid, is usually an incidental microscopic finding
and lacks a smooth muscle component. Usual
endocervical polyps may contain a minor popula-
tion of smooth muscle fibres within the stroma
but this should not result in diagnostic confusion.

Endometrioid type adenomyomas of usual
type and atypical polypoid adenomyomas, simi-
lar to those seen more commonly within the uter-
ine corpus, rarely occur in the cervix [89].
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Fig.2.39 Mullerian
papilloma in the form of a
surface lesion composed of
slender papillae lined by
bland cells

Villous Adenoma

Villous adenomas have rarely been reported
within the cervix [90, 91]. All of the reported
cases have been associated with an invasive ade-
nocarcinoma, casting doubt on the existence of
villous adenoma as a true entity within the cer-
vix. The diagnosis should be made with great
caution and only on a resection specimen with
clear margins. This is because a villous pattern
may be seen on the surface of cervical papillary
adenocarcinomas, either of usual endocervical
type or of villoglandular type, and these malig-
nancies may be cytologically bland and con-
fined to the surface without infiltration of the
underlying stroma. The diagnosis of villous
adenoma should be reserved for lesions where
there is a pronounced villous architecture, the
nuclear features are entirely bland and the lesion
is confined to the surface without stromal infil-
tration; the lesion should be sampled in its
entirety.

Cervical Adenofibroma
Adenofibroma is a benign variant of mixed

Mullerian tumour which rarely occurs in the cer-
vix. It is discussed in the Chap. on 5.

Mullerian Papilloma

This rare lesion was previously thought to be of
mesonephric derivation but is now considered to
be of Mullerian origin. It occurs almost exclu-
sively in children, usually between age 2 and 5,
and is most common in the vagina [92] but has
occasionally been reported in the cervix [93, 94].
Presentation is usually with vaginal bleeding and
a friable polypoid mass. Mullerian papilloma is
composed of slender, sometimes branching,
papillae lined by a single layer of bland cuboidal,
columnar or flattened epithelial cells (Fig. 2.39).
Occasionally there is focal squamous metaplasia
and the papillae are typically oedematous and
contain inflammatory cells. Rarely, psammoma
bodies or osseous metaplasia is present. These
are benign lesions, although occasionally they
recur following local excision. A single vaginal
case has been reported with “borderline” change
in a recurrence [95]. The differential diagnosis
may include papillary endocervicitis, villous ade-
noma and villoglandular adenocarcinoma.
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Abstract

Premalignant endocervical glandular lesions are increasing in incidence.
The various terminologies applied to these lesions (adenocarcinoma in situ
or cervical glandular intraepithelial neoplasia), which are the precursors
of usual type cervical adenocarcinoma, are discussed. These lesions are
usually associated with high risk human papillomavirus (HPV) infection.
The morphological features are discussed, as is the immunophenotype,
differential diagnosis and management.

Keywords

Cervical glandular intraepithelial neoplasia ¢ Adenocarcinoma in situ
Stratified mucin producing intraepithelial lesion

Introduction

Friedel and MacKay first described a premalig-
nant endocervical glandular lesion which they
termed adenocarcinoma in situ (AIS) in 1953 [1].
Premalignant (and malignant) endocervical glan-
dular lesions are much more uncommon than
their squamous counterparts in the cervix but are
increasing in incidence [2]. Part of this is a rela-
tive increase, compared to squamous carcinoma,
because of a reduction in the latter in developed
countries secondary to organised cervical screen-
ing programmes. However, there is also evidence
that there is a real increase in the prevalence of
premalignant and malignant endocervical
glandular lesions; while some of this may be
due to better recognition of these lesions by

pathologists, it is also probable that some of this
increase is due to an increased prevalence of
human papillomavirus (HPV) infection and/or a
change in the distribution of HPV types [2].
A study from Sweden found that the incidence
of cervical adenocarcinoma increased from
1.59/100,000 person years in the 1950s and
1960s to 2.36 in the early 1990s [3]. The corre-
sponding figures for cervical AIS were 0.04 and
1.37 reflecting an even greater increase [3].
Another study found the risk of cervical adeno-
carcinoma to be 14 times greater in women
born in the early 1960s compared to those born
before 1935 [4]. According to the Surveillance
Epidemiology and End Results (SEER) database,
the age-adjusted incidence rate of cervical adeno-
carcinoma per 100,000 women increased from
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1.34 in the 1970s to 1.73 in the 1990s [4].
The ratio of patients with adenocarcinoma versus
squamous carcinoma doubled in this period with
the incidence of adenocarcinoma increasing to
26 % of all cervical carcinomas [4].

Terminology of Premalignant
Endocervical Glandular Lesions

Cervical glandular intraepithelial neoplasia
(CGIN) is the term in widespread use in the
United Kingdom for endocervical glandular
lesions which are the precursor of usual type
cervical adenocarcinoma (referred to as muci-
nous adenocarcinoma of endocervical type by
the World Health Organization (WHO)) [5, 6].
CGIN is divided into low grade and high grade.
In WHO terminology, low grade CGIN corre-
sponds to glandular dysplasia and high grade
CGIN to AIS [5, 6] (Table 3.1). The CGIN termi-
nology is recommended since, like the CIN
classification scheme used for premalignant
squamous lesions, this suggests there is a con-
tinuum of premalignant endocervical glandular
lesions. However, the different terminologies in
use make it difficult to directly compare various
studies and the CGIN classification is not widely
used outside the United Kingdom. Previously
some authors divided premalignant endocervical
glandular lesions into low grade CGIN, high
grade CGIN and AIS or used a three tier grading
system for CGIN [7-9]; however, high grade
CGIN and AIS are now regarded as the same
lesion and a two tier classification is recom-
mended, although many authorities recognise
only a single category of premalignant endocer-
vical glandular lesion (high grade CGIN or AIS)
(see below). The WHO definition of AIS is a

Table 3.1 Comparison of WHO and United Kingdom
Systems for Classification of Premalignant Endocervical
Glandular Lesions
WHO

Glandular dysplasia

United Kingdom
Low grade CGIN
High grade CGIN

CGIN cervical glandular intraepithelial neoplasia

Adenocarcinoma in-situ

3 Premalignant Glandular Lesions of the Cervix

lesion in which normally situated endocervical
glands are partly or wholly replaced by cytologi-
cally malignant epithelium [6]. The WHO defini-
tion of glandular dysplasia is a glandular lesion
characterised by significant nuclear abnormali-
ties that are more striking than in glandular
atypia but falling short of the criteria for AIS [6].
Most examples of CGIN (AIS) are of the so-
called usual or endocervical type, although
several morphological subtypes have been
described (see below).

Aetiology and Pathogenesis
of Premalignant Endocervical
Glandular Lesions

Most, but not all, premalignant (and malignant)
endocervical glandular lesions are associated
with high risk HPV, most commonly types 16 and
18 [10-12]; HPV 18 is proportionally much more
common than in CIN and is probably more preva-
lent than HPV 16 in premalignant and malignant
endocervical glandular lesions [10-12]. In a sig-
nificant percentage and probably a majority of
cases, premalignant endocervical glandular
lesions coexist with CIN since both are, for the
most part, HPV-related lesions; in some, but not
all, cases the same HPV type is found in the pre-
malignant squamous and glandular lesion,
although this is not always the case [13]. Many
cases of CGIN are identified as an incidental
finding in a patient with CIN and, in general,
CGIN occurs in a similar age group to CIN. There
is a suggestion that premalignant and malignant
endocervical glandular lesions may be associated
with the use of hormonal agents but this is not
proven [14, 15].

More uncommon morphological variants of
cervical adenocarcinoma, including clear cell,
mesonephric, gastric type and adenoma malig-
num, are usually not HPV-related and do not
arise from CGIN [10, 11]. It has been suggested
that the benign endocervical glandular lesion,
lobular endocervical glandular hyperplasia (see
Chap. on 2) may be a precursor of adenoma
malignum and gastric type cervical adenocarci-
noma [16-18].
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Morphological Features of CGIN

Clinical Features of Premalignant
Endocervical Glandular Lesions

Most women with a premalignant endocervical
glandular lesion are asymptomatic and the lesion
is discovered following an abnormal cervical
smear. The smear result may have suggested a
glandular or squamous abnormality or the prema-
lignant glandular lesion may be an incidental
finding in a patient with a premalignant or
malignant squamous lesion. The age range is
similar to that of patients with CIN, both the
median and mean age being in the fourth decade
(10-15 years younger than the corresponding
median and mean ages of patients with cervical
adenocarcinoma).

Premalignant endocervical glandular lesions
are more likely to be seen in an excisional rather
than a punch biopsy since they are often not vis-
ible colposcopically and excision biopsy of the
transformation zone is usually undertaken if a
premalignant glandular lesion is strongly sus-
pected on a cervical smear.

Evidence for Low Grade CGIN
Being a Premalignant Lesion

It seems logical to assume that there is a precur-
sor lesion to high grade CGIN. However, low
grade CGIN is much more uncommon than high
grade and it is unusual to identify low grade
CGIN in pure form without a high grade lesion.
Some authorities doubt the existence of low
grade CGIN (glandular dysplasia) and do not
diagnose this since the morphological features
are not clearly defined, the diagnosis is poorly
reproducible, the natural history is not known
and there are no clear management guidelines.
Points of evidence in favour of low grade CGIN
being a precursor of high grade include the obser-
vation that in some studies low grade CGIN has
occurred in a younger age group than high grade,
the fact that low grade CGIN may be seen adja-
cent to high grade and the presence of similar
HPV types in some studies [19-23]. On the other
hand, it is unclear what criteria were used to diag-
nose low grade CGIN in these studies, low grade

55

CGIN is uncommonly seen in pure form and in
many cases there is an abrupt transition between
normal glandular epithelium and a high grade
glandular lesion.

A reasonable approach is to accept that low
grade CGIN is a precursor of high grade but it is
uncommonly seen in the absence of a high grade
lesion and it should not be diagnosed unless the
morphological features are unequivocally those
of a premalignant lesion, although of lesser sever-
ity than high grade CGIN; diffuse p16 immuno-
reactivity would be a prerequisite to the diagnosis.
If diagnosing low grade CGIN in pure form, it is
recommended to state on the pathology report
that management should be as for high grade
CGIN. An alternative, and equally acceptable,
viewpoint is that low grade CGIN (glandular dys-
plasia) is not diagnosed but rather that cases
which are equivocal for high grade CGIN be sub-
ject to immunohistochemical analysis. If pl16 is
negative or focally positive and there is a low
MIBI1 proliferation index, the lesion should be
regarded as benign but if p16 is diffusely positive
and there is an elevated MIB1 proliferation index,
it is classified as high grade CGIN [24].

Morphological Features of CGIN

Most examples of CGIN are of so-called usual or
endocervical type but several subtypes have been
described, including intestinal, endometrioid and
tubal (discussed below). Clear cell and serous
variants have also been postulated to exist but
these are likely to merely represent growth pat-
terns at the periphery of primary clear cell and
serous carcinomas of the cervix rather than true
precursor lesions.

Usual or Endocervical Type CGIN

This is the most common type of CGIN, although
the term usual or endocervical type is not gener-
ally used in the pathology report. CGIN usually
occurs at or close to the transformation zone and
there is coexistent CIN in a high proportion of
cases. It was previously considered that both skip
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Fig.3.1 Low power view
of high grade CGIN showing
accentuation of the normal
lobular endocervical
glandular architecture (a).
Higher power of same lesion

(b)

lesions and extension high up the endocervical
canal were common in CGIN but, although these
sometimes occur, both are relatively uncommon
[25, 26]; tangentional sectioning may result in an
impression of skip lesions. However, there have
been occasional reports of CGIN with extension
to the endometrium [27, 28]. Some of these
cases have been misdiagnosed as a primary ade-
nocarcinoma of the uterine corpus or have resulted
in ovarian metastasis, sometimes even in the
absence of obvious invasion within the cervix
[27]. Those cases with ovarian metastases have
not generally been associated with an adverse out-

come and the ovarian disease is likely secondary
to transuterine and transtubal spread [27].

CGIN is first identified on low power exami-
nation, which is the initial clue to diagnosis,
given the contrast to the normal endocervical
glands; it is not necessary to examine every
endocervical gland under high power to look
for CGIN. In high grade CGIN, the abnormal
glands are confined to the pre-existing “normal”
endocervical glandular field which, in itself, may
be quite complicated. In some cases, there is
accentuation of the normal lobular endocervi-
cal glandular architecture (Fig. 3.1). There is
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often an abrupt transition between normal and
abnormal epithelium both within and between
glands (Fig. 3.2). Usually both the surface and
crypt epithelium is involved with mucin deple-
tion, nuclear stratification (often with the long
axis of the cells perpendicular to the base),
atypia, hyperchromasia with coarse clumped
chromatin and loss of polarity. There are usually
easily identifiable mitotic figures, especially on
the luminal aspect of the glands, sometimes with
atypical mitoses; however, in some cases mitoses
are relatively sparse. Apoptotic bodies are a char-
acteristic and relatively constant feature and are

usually seen in the non-luminal aspect of the
glands (Fig. 3.3) [29-31]; sometimes they are
numerous. In general, apoptotic bodies are more
commonly seen and are more numerous in high
grade CGIN than in invasive cervical adenocar-

cinomas. The combination of luminal mitoses
and basal apoptotic bodies is a characteristic fea-
ture of high grade CGIN. Focal intraglandular
papillae and a cribriform architecture may be
seen in high grade CGIN (Fig. 3.4) but when
these features are prominent and widespread,
this should result in consideration of invasive
adenocarcinoma; in those cases of CGIN with a
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Fig. 3.3 Intermediate power
(a) and high power (b) of
high grade CGIN exhibiting
nuclear hyperchromasia and
atypia with luminal mitoses
and basal apoptotic bodies

cribriform architecture, the glandular outlines
should be round and not irregular. There may be
inflammation of the stroma surrounding the
glands in CGIN but there is no desmoplastic
reaction. Since CGIN is confined to the pre-
existing endocervical glandular field, it may also
involve dilated crypts. Occasionally, CGIN
involves a pre-existing benign endocervical glan-
dular lesion such as papillary endocervicits,
microglandular hyperplasia or tunnel clusters

and this may result in diagnostic problems and
consideration of adenocarcinoma for obvious
reasons. The immunophenotype of high grade

CGIN is discussed below (section on
“Immunohistochemistry of premalignant endo-
cervical glandular lesions™).

As discussed, low grade CGIN is a much more
uncommon and subtle lesion. The morphological
features are similar to those of high grade CGIN
but the cytological abnormalities are less marked.
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Fig. 3.4 High grade CGIN
exhibiting focal cribriform
architecture

Fig. 3.5 Low grade CGIN
with only mild nuclear atypia
and occasional luminal
mitoses and basal apoptotic
bodies

There is usually nuclear hyperchromasia but
there is only mild atypia, mucin depletion,
nuclear stratification and loss of polarity
(Fig. 3.5). Mitotic figures are usually present but
not numerous. The presence of apoptotic bodies
may be a useful diagnostic clue.

Superficial CGIN (superficial AIS) has been
used as a term for CGIN which is confined to the
surface mucosa and crypt openings (Fig. 3.6)

[32]. It has been speculated that this represents an
early form of CGIN occurring in a younger age
group than more established CGIN. In contrast to
the latter, in superficial CGIN there is usually
only mild nuclear atypia with rare to absent apop-
totic bodies. Given its superficial nature, the
lesion may not be obvious at low power and may
be overlooked, especially since the cytological
abnormalities can be subtle; immunohistochemi-
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Fig.3.6 Superficial high
grade CGIN where abnormal
glands are confined to the
surface and superficial crypt
openings (a). On high power,
mitoses and apoptotic bodies
are seen (b)

cal staining for p16 and MIB1 may assist in diag-
nosis (see below).

A scoring system for non-invasive endocervi-
cal glandular lesions to be used primarily in
research practice has been proposed [33]. Using
this system, a final numerical score is based on
the summation of three individual scores given
for nuclear atypia, stratification and the sum of
mitoses and apoptoses [33]. While this scoring
system may be useful in a research setting, it is of
limited value in routine pathological practice.

Intestinal Type CGIN

After the usual type, the most common variant of
CGIN is the intestinal type where goblet cells are
present (Fig. 3.7). Paneth cells and/or neuroendo-
crine cells also occur more uncommonly [26,
34]. Intestinal type CGIN is usually associated
with usual type; in one study, intestinal differen-
tiation was present in 29 % of cases of CGIN,
always in association with usual type [26].
When intestinal type epithelium with goblet
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Fig. 3.7 Intestinal type
CGIN characterised by the
presence of goblet cells

Fig. 3.8 Intestinal type
CGIN where the nuclei are
compressed by goblet cells

cells is present in the cervix, this almost
always indicates a premalignant or malignant
endocervical glandular lesion, although the
nuclear features of malignancy may be subtle
because of compression by intracytoplasmic
mucin globules (Fig. 3.8). “Benign” intestinal
metaplasia (unassociated with CGIN) rarely
exists in the cervix, although it is occasionally
seen in association with lobular endocervical
glandular hyperplasia and other forms of gastric

metaplasia (see Chap. 2, section on “Lobular
endocervical glandular hyperplasia”) [35, 36].
One study found that intestinal type CGIN is
more likely than the usual type to be associated
with early invasion [34].

Most cases of intestinal type CGIN are HPV-
associated [37]. However, it has been suggested
that a minority of examples of intestinal type
CGIN are not HPV-associated [37]. In one study,
cases of intestinal type CGIN which were not
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HPV-associated occurred in an older age group
than HPV-associated CGIN, were less likely to
express pl6 diffusely and exhibited a lower
MIBI1 proliferation index [37].

Endometrioid Type CGIN

An endometrioid variant of CGIN (AIS) has been
described. However, this is likely to merely represent
usual type CGIN with marked depletion of intracy-
toplasmic mucin resulting in a pseudoendometrioid
appearance. As such, it is doubtful whether a true
endometrioid variant of CGIN exists or whether it
could be distinguished from usual type.

Tubal (Ciliated) Type CGIN

Occasional examples of CGIN contain cilia and
are referred to as being of tubal or ciliated type
(Fig. 3.9) [38]. This uncommon variant of CGIN
usually occurs in association with usual type. The
main differential diagnosis is tuboendometrial
metaplasia with a degree of nuclear atypia.
Apoptotic bodies are a useful diagnostic clue in
favour of CGIN but these should not be mistaken
for the intraepithelial lymphocytes surrounded
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by a halo which are commonly seen in tuboendo-
metrial metaplasia. It has been suggested that
tubal type CGIN may arise from tuboendometrial
metaplasia or atypical tuboendometrial metapla-
sia but there is no firm evidence for this. p16 may
be useful in the distinction from tuboendometrial
metaplasia in that CGIN is diffusely positive
while tuboendometrial metaplasia is usually
negative or exhibits patchy immunoreactivity.
However, the immunophenotype of tubal type
CGIN has not been studied given the rarity of the
lesion. Given its rarity, caution should be exer-
cised before making a diagnosis of tubal type
CGIN. The nuclear features should unequivo-
cally be those of a malignant lesion since tuboen-
dometrial metaplasia may exhibit a significant
degree of nuclear atypia.

Immunohistochemistry
of Premalignant Endocervical
Glandular Lesions

High grade CGIN is usually diffusely p16 positive
(typically nuclear and cytoplasmic staining) sec-
ondary to the presence of high risk HPV
(Fig. 3.10) [39-42]. The MIBI1 proliferation
index is typically in excess of 30 % (Fig. 3.11)
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Fig.3.10 High grade CGIN
exhibiting diffuse nuclear
and cytoplasmic staining
with p16

Fig.3.11 High grade CGIN
exhibiting a high MIB1
proliferation index

but is occasionally lower than this [39-41].
ProExC, a cocktail of antibodies against topoi-
somerase II alpha and minichromosome
maintenance 2 proteins, is overexpressed [41,
43]. Bcl2 is negative or focally positive and
this may be useful in the distinction from
tuboendometrial metaplasia and superficial
endometriosis which are usually diffusely positive
[39, 40]. CEA is often, but not always, positive in

high grade CGIN with cytoplasmic immunoreac-
tivity, as opposed to luminal staining which may
be seen in normal endocervical glands and
benign glandular lesions (Fig. 3.12) [44].
Hormone receptors (ER and PR) and vimentin
are usually negative or focally positive [44, 45];
this contrasts with tuboendometrial metaplasia
and superficial endometriosis which are usually
diffusely positive with hormone receptors and
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Fig. 3.12 High grade CGIN
exhibiting diffuse staining
with CEA

Table 3.2
Immunohistochemistry
of high grade cervical

High grade CGIN
(adenocarcinoma in situ)

3 Premalignant Glandular Lesions of the Cervix

Tuboendometrial metaplasia/
superficial endometriosis

glandular intracpithelial plé Diffuse positive Negative or f.()cally positive
neoplasia and tuboendome- bcl2 Negative Diffuse positive
trial metaplasia/superficial MIBI1 >30 % <30 %
endometriosis Vimentin Negative Diffuse positive
ER Negative Diffuse positive
CEA Diffuse positive (cytoplasmic) Negative or luminal staining
Cyclin D1 Negative Positive
IMP3 Diffuse positive Negative

This table lists the usual staining reactions but aberrant staining patterns may occur in

individual cases

vimentin. Cyclin D1 is usually negative in CGIN
but positive in normal endocervical glands and
metaplastic endocervical glandular epithelium,
including tuboendometrial metaplasia [46].
Insulin-like growth factor-II mRNA-binding pro-
tein 3 (IMP3) is often diffusely expressed in
CGIN and negative in normal endocervical glands
and tuboendometrial metaplasia [47]. Table 3.2
lists the staining patterns with various markers in
high grade CGIN, in contrast to tuboendometrial
metaplasia (and superficial endometriosis) which
is often the main differential diagnosis.

Intestinal type CGIN is usually diffusely pl16
positive, although some cases are only focally
positive or even negative (discussed in section on
“Intestinal type CGIN”) [34, 37]. Analogous to

other intestinal type lesions in the female genital
tract, for example intestinal type ovarian mucinous
neoplasms, intestinal type CGIN exhibits a partial
enteric or hybrid immunophenotype in that,
although it is usually diffusely CK7 positive, it is
often also immunoreactive with the enteric marker
CDX2 which is typically diffusely positive; CK20
is focally positive in some cases (Fig. 3.13) [34].

In contrast to high grade CGIN, the immuno-
phenotype of low grade CGIN is not well studied,
in part because of the problems in establishing
this diagnosis. As stated, it is doubtful whether
low grade CGIN should be diagnosed in the
absence of diffuse staining with p16. The MIB1
proliferation index is variable and is usually only
mildly elevated.
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Fig.3.13 Intestinal type CGIN
which is diffusely positive with CK7
(a), focally positive with CK20 (b)
and diffusely positive with CDX2 (c¢)
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Differential Diagnosis of CGIN

The differential diagnosis of CGIN includes
several of the benign endocervical glandular
lesions discussed in the Chap. on 2. The most
common of these lesions and the most likely to
be confused with CGIN are tuboendometrial
metaplasia and superficial endometriosis. The
nuclei in CGIN are more hyperchromatic than
in these two lesions and apoptotic bodies are a
useful diagnostic feature of CGIN; these should
not be confused with the intraepithelial lympho-
cytes surrounded by halos which are a charac-
teristic feature of tuboendometrial metaplasia.
In general, there are more mitoses in CGIN than
in tuboendometrial metaplasia and superficial
endometriosis, although this is not always the
case since some cases of tuboendometrial meta-
plasia and superficial endometriosis exhibit eas-
ily identifiable mitotic activity. Cilia are present
in tuboendometrial metaplasia which also char-
acteristically contains a heterogenous popula-
tion of cells, including ciliated and non-ciliated
cells and lymphocytes. A combination of immu-
nohistochemical markers including pl16, bcl2
and MIB1 may also assist (Table 3.2) [39-42].
High grade CGIN is usually diffusely positive
with p16, negative with bcl2 and exhibits a high
MIBI1 proliferation, usually in excess of 30 %
and sometimes much higher. In contrast, tubo-
endometrial metaplasia and superficial endome-
triosis are usually negative or focally positive
with p16 and exhibit diffuse cytoplasmic immu-
noreactivity with bcl2 [39-42]. The MIB1 pro-
liferation is usually, but not always, less than
30 %; some cases of superficial endometriosis
may exhibit a MIB1 proliferation index in
excess of 30 %. Tuboendometrial metaplasia
and endometriosis are usually vimentin positive
and exhibit diffuse nuclear staining with ER and
PR [44, 45]; in contrast, CGIN is usually vimen-
tin negative and negative or focally positive
with ER and PR. Most of the other benign
endocervical glandular lesions are more likely
to result in confusion with invasive adenocarci-
noma than CGIN. On occasions, it may be
difficult to distinguish high grade CGIN from
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invasive adenocarcinoma; this distinction is
discussed in the Chap. on 4.

When endometrial adenocarcinoma involves
the endocervical glands, the features may mimic
CGIN. However, this is usually in the context of
a patient with an endometrial adenocarcinoma
in the same specimen and it is generally straight-
forward to ascertain that this represents cervical
glandular involvement by endometrial adeno-
carcinoma and not an independent primary cer-
vical glandular lesion. If there is doubt,
immunohistochemistry may help in that CGIN
is usually ER and vimentin negative or focally
positive while CEA and pl6 are usually dif-
fusely positive; the converse immunophenotype
is the rule with an endometrioid adenocarci-
noma of the uterine corpus involving the cervix.
Serous carcinomas of the uterine corpus exhibit
aberrant p53 staining in that they are usually dif-
fusely positive or more uncommonly completely
negative (“all or nothing” staining) [48] while
CGIN exhibits “wild-type” staining (focal, weak
and heterogenous). Rarely, metastatic adenocar-
cinomas from other primary sites, most com-
monly serous carcinomas from the ovary or
fallopian tube, are largely confined to the muco-
sal surface of the cervix and mimic CGIN; in
such cases, the metastatic disease within the cer-
vix is likely secondary to transtubal and trans-
uterine spread [49]. Diffuse WT1 staining is
useful in confirming a primary ovarian or tubal
serous carcinoma [49].

Management of CGIN

Previously, because of the purported significant
risk of skip lesions and extension high up the
endocervical canal, most women diagnosed with
CGIN underwent hysterectomy. However, hys-
terectomy is relatively infrequently undertaken
nowadays in the management of CGIN and
treatment is individualised. Many women with
CGIN are young and wish to retain their fertility
and in most cases, management is by local exci-
sion ensuring that the margins are clear. This
may necessitate more than one local excision.
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Stratified Mucin Producing Intraepithelial Lesion (SMILE)

Cytological follow up is then undertaken. Some
recommend cold knife cone biopsy rather than
large loop excision of the transformation zone
(LLETZ) for the local management of CGIN
since a deeper loop can be excised and because
of the potential interpretative problems associ-
ated with cautery artefact in LLETZ specimens,
but many gynaecologists manage these patients
with LLETZ. Hysterectomy may be undertaken
in older women or in those with other pathology,
such as uterine fibroids. If possible, local exci-
sion with clear margins should be undertaken
prior to hysterectomy to ensure that invasion is
not present. Hysterectomy may also be under-
taken in younger women where fertility preser-
vation is not an issue, especially when there is
extensive CGIN. Some studies have found a
poor correlation between the margin status in a
local excision specimen and the risk of finding
residual disease in the subsequent hysterectomy
[50, 51]. In one study, 30 % of patients with a
negative endocervical margin in the loop speci-
men had CGIN in the hysterectomy specimen
while 56 % of patients with a positive endocer-
vical margin had no CGIN in the hysterectomy
[50]. However, local excision with clear margins
and cytological follow up is routinely under-
taken in the management of CGIN with good
results. In a meta-analysis of 671 patients with
CGIN (AIS) who were treated by local excision
and followed up, only 2.6 % of patients with
negative margins developed recurrent disease
[51]. Invasive adenocarcinoma was more com-
monly associated with positive margins (5.2 %)
compared with negative margins (0.1 %) [51].
There are occasional reports of invasive adeno-
carcinoma of cervical origin occurring in the
vagina in patients who have undergone simple
hysterectomy for CGIN [52, 53].

An important point is that CGIN is, in some
cases, “colposcopically silent”, especially since
crypts may be involved rather than surface
glands. In other words, the colposcopist may
not see a lesion unless there is coexistent
CIN. This raises management issues in that if a
smear suggests a premalignant cervical glandu-
lar lesion, local excision may have to be
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performed in the absence of a colposcopically
visible lesion.

Stratified Mucin Producing
Intraepithelial Lesion (SMILE)

SMILE is a premalignant lesion which is not
included in the 2003 WHO classification [6]. It is
uncommon but not rare and is best discussed with
and managed as for a premalignant cervical glan-
dular lesion [54]. SMILE is usually, but not
always, associated with CGIN and/or CIN and
sometimes with an invasive squamous or glandu-
lar lesion and may be a marker of phenotypic
instability. However, SMILE occasionally occurs
in pure form unassociated with a premalignant or
malignant squamous or glandular lesion. It has
been variably suggested to be a form of adeno-
squamous carcinoma in situ or stratified CGIN
[54] but is probably best regarded as a form of
reserve cell dysplasia. If present in pure form, it
should be managed as for CGIN and this should
be stated on the pathology report; in other words,
local excision should be undertaken and clear
margins achieved.

Morphological
and Immunohistochemical
Features of SMILE

SMILE may involve both the surface and under-
lying crypt epithelium. There is morphological
overlap with both CIN and CGIN. The epithe-
lium is stratified similar to CIN but mucin, in the
form of discrete vacuoles or cytoplasmic clear-
ing, is present throughout the full epithelial
thickness (Fig. 3.14) [54]. There is associated
nuclear atypia and hyperchromasia. Mitotic fig-
ures are usually present but may not be conspicu-
ous. Apototic bodies are seen in many cases and
may be numerous. SMILE is pl6 positive and
exhibits a high MIB1 proliferation index; p63 is
variable [54].

The main differential diagnosis is immature
squamous metaplasia. In the latter, mucin is
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Fig.3.14 SMILE involving
an endocervical gland
exhibits nuclear stratification
with intracytoplasmic mucin
globules

usually confined to the surface layer while in
SMILE it is generally present throughout the full
epithelial thickness. The nuclei are more atypical
and hyperchromatic in SMILE than in immature
squamous metaplasia. pl6 may assist in that
SMILE is positive while immature squamous
metaplasia is generally negative. SMILE may
also be confused with CIN involving immature
metaplastic squamous epithelium and the distinc-
tion may be difficult, especially since both may
be pl6 positive; in CIN involving immature
metaplastic squamous epithelium, the mucin is
usually confined to the surface layers.
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W. Glenn McCluggage

Abstract

Cervical adenocarcinomas are increasing in incidence and now account
for approximately 25 % of cervical carcinomas in most developed coun-
tries. Most are associated with high risk human papillomavirus (HPV)
infection and are of the usual endocervical type. However, a minor propor-
tion of unusual morphological subtypes of cervical adenocarcinoma are
not HPV associated. This chapter covers the clinicopathological features
of the various subtypes of cervical adenocarcinoma.
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Introduction

As discussed in the Chap. 3, premalignant and
malignant endocervical glandular lesions are
increasing in incidence with adenocarcinomas
now accounting for approximately 25 % of cer-
vical carcinomas in most developed countries
[1]. The mean age of patients with cervical ade-
nocarcinoma in most series is between 44 and
54 years. Several morphological subtypes of
cervical adenocarcinoma are recognized in the
2003 World Health Organization (WHO) classi-
fication [2] (modification in Table 4.1). Of these,
by far the most common is the endocervical (or
usual) type of mucinous adenocarcinoma which
accounts for approximately 80 % of cervical
adenocarcinomas. Some recently recognized
subtypes of primary cervical adenocarcinoma,

such as gastric type, are not currently recog-
nized by the WHO but are discussed in this
chapter. Although the association is less strong
than with cervical squamous carcinoma, the
majority of cervical adenocarcinomas are asso-
ciated with high risk HPV, most commonly
types 16 and 18; HPV 18 is proportionally more
common than with invasive squamous carcino-
mas [3-9]. However, unusual morphological
subtypes of cervical adenocarcinoma, such as
adenoma malignum, gastric type, mesonephric
and clear cell are mostly unrelated to HPV [3—
6]. While diffuse pl6 positivity has been
regarded as a surrogate marker of the presence
of high risk HPV, non-HPV related cervical ade-
nocarcinomas may also be positive with this
marker, although staining is usually focal rather
than diffuse [3, 4].
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Table 4.1 Modification of World Health Organization
(WHO) classification of cervical adenocarcinomas [2]
Mucinous adenocarcinoma

Endocervical (usual) type

Intestinal

Signet-ring cell

Minimal deviation

Villoglandular

Gastric type (not included in WHO Classification)
Endometrioid adenocarcinoma
Clear cell adenocarcinoma
Serous adenocarcinoma
Mesonephric adenocarcinoma
Early invasive adenocarcinoma
Other epithelial tumours

Adenosquamous carcinoma

Mucoepidermoid carcinoma (not included in WHO
classification)

Glassy cell carcinoma
Adenoid cystic carcinoma
Adenoid basal carcinoma

Carcinosarcoma

Mixed

Metastatic

Early Invasive Adenocarcinoma

Early invasive adenocarcinoma of the cervix is
increasingly being diagnosed. While some of this
increase may reflect the rising incidence of cervi-
cal adenocarcinoma in general or earlier detection
due to improvements in cervical screening pro-
grammes, there is also probably better recognition
by histopathologists of the features of early inva-
sion in premalignant cervical glandular lesions;
the features of early invasion may be subtle. It is
recommended that the term microinvasive carci-
noma is not used (for cervical squamous carcino-
mas, adenocarcinomas and other epithelial tumour
types) but rather the tumour should be measured
accurately and the appropriate FIGO stage
provided. This is because the term microinvasive
carcinoma does not appear in the FIGO staging
system for cervical cancer [10]. Furthermore,
the term microinvasive carcinoma has different
in different places. In the United Kingdom,

4 Malignant Glandular Lesions of the Cervix

microinvasive carcinoma is considered to be
synonymous with FIGO stage IAl and IA2
disease in some institutions while in others the
term is restricted to FIGO stage IA1 tumours.
In the United States, the term is largely synony-
mous with stage IAl disease. The Society of
Gynecologic Oncology (SGO) has its own defini-
tion of microinvasive carcinoma which includes
lesions up to a depth of 3 mm with no limit on
the size of horizontal spread; neoplasms with
lymphovascular invasion are excluded [11]. In
order to avoid confusion, the British Association
of Gynaecological Pathologists Working Group
has recommended in the Royal College of
Pathologists Dataset for Histological Reporting of
Cervical Neoplasia a preference for avoiding the
term microinvasive carcinoma and for using the
specific FIGO stage as a descriptor [12, 13].

Morphological Features of Early
Invasive Adenocarcinoma

Early invasion is, in general, more difficult to
recognise in cervical glandular than squamous
lesions and it is likely that there is significant
interobserver variability in the diagnosis of early
invasive adenocarcinoma. This is because there is
often an admixture of cervical glandular intraepi-
thelial neoplasia (CGIN) and adenocarcinoma
and sometimes it is not straightforward to ascer-
tain whether invasion is present and where CGIN
ends and early invasion starts. This also makes
accurate measurement of early invasive adeno-
carcinoma problematic (discussed below).
However, there are a number of morphological
features which help to distinguish CGIN from
invasive adenocarcinoma [14, 15]. Simplistically,
the distinction between CGIN and adenocarci-
noma is based on the glandular architecture being
too complex in the latter to conform to the nor-
mal endocervical glandular field; however, this in
itself can be problematic in that the “normal”
endocervical glandular architecture may be
complex. It should also be recognised that,
although rare, CGIN may involve a pre-existing
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Fig. 4.1 Small adenocarci-
noma with an obvious
infiltrative growth pattern

Fig. 4.2 Cervical adenocar-
cinoma where there is no
obvious infiltrative growth
pattern but the overall
architecture is too compli-
cated to conform to the
normal endocervical
glandular field

benign endocervical glandular lesion, for
example microglandular hyperplasia, where the
architecture may be complex and this can result
in obvious diagnostic difficulties.

In some cases, although the adenocarcinoma
is small there is an obvious infiltrative growth
pattern which is often best appreciated on low
power with irregular angulated or “crab-like”
glands infiltrating the stroma with or without an
associated desmoplastic, oedematous or inflam-
matory reaction (Fig. 4.1). This infiltrative pattern
contrasts with CGIN where there is preservation
of the normal lobular architecture, although the
lobular architecture may be “accentuated”. There

are other cases where, although there is no
obvious infiltrative growth pattern or stromal
reaction, a diagnosis of invasion is made on the
sheer glandular architectural complexity which is
beyond that compatible with the normal endocer-
vical glandular field (Fig. 4.2). In such cases,
there are often papillary, cribriform, labyrinthine
and solid growth patterns [14, 15]. Although
minor papillary and/or cribriform areas may be
present in CGIN, any appreciable amount of
papillary or cribriform architecture should sug-
gest adenocarcinoma. Another morphological
pattern of early invasion is the presence of small
buds, glands or solid nests of cells with abundant
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Fig. 4.3 Early invasive
adenocarcinoma where small
buds of cells with a
squamoid appearance
emanate from glands
involved by CGIN

Fig. 4.4 Close proximity of
glands to thick walled
stromal blood vessels may be
helpful in confirming an
invasive adenocarcinoma

eosinophilic cytoplasm (squamoid appearance)
that emanate from glands involved by obvious
CGIN (Fig. 4.3) [16]. This “squamoid” change
is analogous to that often seen with early
invasive squamous carcinoma. The cells with a
squamoid appearance often have enlarged nuclei
with prominent nucleoli and may be surrounded
by an inflammatory reaction. Close proximity
of abnormal glands to thick-walled stromal

blood vessels may also be useful in helping to
confirm an invasive lesion (Fig. 4.4), especially
in cases where there is little in the way of a
stromal response [17]. A stromal inflammatory,
oedematous or desmoplastic response is not
always apparent in early invasive adenocarcino-
mas, or indeed in some overt adenocarcinomas,
but may be useful when present. However, it
should be noted that the glands of CGIN may be
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surrounded by an inflammatory or oedematous
stroma; as such, a true desmoplastic stromal reac-
tion is more useful in diagnosing invasion than
inflammation or oedema. Lymphovascular space
invasion may be seen but is relatively uncommon
in early invasive adenocarcinomas [18].

In general, immunohistochemistry is of lit-
tle value in the diagnosis of early invasion in
cervical glandular lesions. The value of basement
membrane markers, such as laminin and type IV
collagen, has been investigated but, although the
results of various studies are somewhat contra-
dictory [19, 20], these markers are of limited use
in individual cases. Although the basement mem-
brane is generally uniform and intact in CGIN
(diffuse expression of these markers) and focally
deficient in early invasive adenocarcinoma (focal
loss of these markers), there are exceptions in
that these proteins may be focally lost in some
cases of CGIN and conversely invasive adenocar-
cinomas, even in lymph node metastases, may
produce them. One study found that o smooth
muscle actin was of some value in the distinction
between CGIN and invasive adenocarcinoma in
that there is an increase in staining surrounding
invasive glands, probably secondary to stromal
desmoplasia [21]; however, this marker is
unlikely to be of value in individual problematic
cases.

Measurement of Early Invasive
Adenocarcinoma

The measurement of small invasive adenocarci-
nomas may be extremely difficult because of the
problems in recognising early invasion and in
ascertaining which foci constitute CGIN and
which represent invasion. It cases where there is
doubt, it is best to err on the side of caution and
measure the whole of the lesion which is consid-
ered to possibly represent invasion. The depth of
invasion of a cervical carcinoma is generally
measured from the deepest point of invasion to
the basement membrane of the surface or crypt
epithelium from which the tumour arises.
However, this may be extremely difficult with
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glandular lesions and, especially in cases where a
diagnosis of invasion is made on the presence of
extreme architectural complexity, measurement
should be from the surface to the deepest aspect
of the lesion; as such, tumour thickness rather
than depth of invasion is measured in these cases
and it is recognised that this may overestimate
the depth of invasion [22]. The lesion should also
be measured from one lateral extent to the other
on the slide on which the extent is greatest and, as
with other carcinomas, the third dimension is cal-
culated by multiplying the number of blocks
involved by the thickness of the blocks (calcu-
lated from the macroscopic description of the
specimen). As with squamous lesions, there may
be difficulties in measuring cases with multifocal
or possible multifocal invasion, although multi-
focal invasion appears more uncommon in cervi-
cal adenocarcinomas than squamous carcinomas.
If the multiple foci of invasion are clearly sepa-
rate, these can be regarded as multifocal early
invasive adenocarcinomas. In such cases, each
individual focus of invasion is measured rather
than the width of the whole lesion. However, as
stated, this is relatively uncommon in adenocar-
cinomas and, if the foci are not clearly separate,
the width of the whole lesion should be taken as
the horizontal measurement [12].

FIGO stage 1A adenocarcinoma cannot be
diagnosed in an incompletely excised lesion with
CGIN or adenocarcinoma at a margin. With a
small adenocarcinoma which is completely
excised by LLETZ or cone, the closest margin
should be stated and the distance of the
adenocarcinoma and CGIN from the margin pro-
vided on the pathology report. The presence or
absence of lymphovascular invasion should also
be documented.

Management of Early Invasive
Adenocarcinoma

Management of early invasive adenocarcinoma is
individualised and depends on multiple factors
such as the age of the patient, the tumour stage
and precise measurements, parity, fertility issues
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and the patient’s wishes. There is good evidence
that FIGO stage 1Al adenocarcinomas can be
treated by local excision (more than one local
excision may be necessary to ensure the margins
are clear of premalignant and malignant disease)
with clear margins and follow up [18, 23-27].
Radical hysterectomy with pelvic lymph node
dissection is usually undertaken for FIGO 1A2
and small 1B1 adenocarcinomas, although trach-
electomy is an option for such neoplasms when
fertility preservation is an issue. If simple hyster-
ectomy is being undertaken for a FIGO stage
1A1 adenocarcinoma, local excision with clear
margins should be achieved before hysterectomy
in order to ensure that a larger focus of invasion
is not present. Studies have shown an extremely
low risk of lymph node and parametrial involve-
ment and of tumour recurrence or metastasis in
cervical adenocarcinomas 2 cm or less in maxi-
mum dimension raising the possibility that such
tumours could be safely treated by local excision
[18, 23-27]; however, such management is not in
widespread use and carefully designed studies
are necessary to determine the efficacy and safety
of such methods of treatment. In a literature
review of 1,170 stage 1A cervical adenocarcino-
mas, there was no difference in survival between
stage 1A1 and 1A2 neoplasms [26].

Cervical Adenocarcinoma

Gross Features of Primary Cervical
Adenocarcinomas

There are no specific gross features of any of the
morphological subtypes of primary cervical ade-
nocarcinoma. A mass is usually present which
may be polypoid, ulcerated or result in a “barrel-
shaped” cervix. In some cases, there is little or no
mucosal abnormality but diffuse thickening of
the cervical wall. Cystic areas may be present,
especially in adenoma malignum. Mesonephric
adenocarcinomas usually arise deep within the
lateral wall of the cervix from mesonephric rem-
nants. However, at diagnosis, a location deep
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within the cervical wall is generally no longer
apparent. Small adenocarcinomas may not be
visible grossly. In larger neoplasms, there may be
obvious gross invasion of the uterine corpus and/
or extension outside the uterus.

Usual Type Cervical Adenocarcinoma
(Mucinous Adenocarcinoma
of Endocervical Type)

As discussed, this is the most common subtype of
cervical adenocarcinoma. These neoplasms are
referred to as mucinous adenocarcinoma of endo-
cervical type by the WHO [2] but these are not
overtly mucinous and others refer to these as
usual type cervical adenocarcinoma which is the
preferred designation [14, 15]. They are often
associated with and arise from CGIN. CIN may
also be present. Most of these neoplasms are
HPV- associated. An association with hormonal
use has also been suggested but this is not gener-
ally accepted [28]. As stated, most examples of
this tumour type are not overtly mucinous and
contain relatively inconspicuous intracytoplas-
mic mucin, although special stains may reveal
sparse apical and intracytoplasmic accumulation
[14, 15]. Architecturally, these neoplasms are
often relatively well differentiated with glandular
formation throughout much of the tumour
(Fig. 4.5). Solid areas may occur but are rela-
tively uncommon. The nuclei are hyperchro-
matic, sometimes with nucleoli, and there is often
prominent mitotic and apoptotic activity, even
when the neoplasms are architecturally well dif-
ferentiated. The mitoses typically have a predom-
inant luminal location and the apoptotic bodies
are situated at the base of the cells (Fig. 4.6). The
cytoplasm is usually lightly eosinophilic and
ranges from scant to abundant. The glandular
profiles are complex and at low power there is
usually an obviously infiltrative growth pattern
with angulated, branched, budded or cribriform
glands, sometimes with ‘“crab-like” profiles
(Fig. 4.7). Some cases have a papillary architec-
ture, especially towards the surface (Fig. 4.8),
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Fig. 4.5 Well differentiated
cervical adenocarcinoma
with good glandular
differentiation

Fig.4.6 Cervical adenocar-
cinoma containing luminal
mitoses and basal apoptotic
bodies

and should not be mistaken for other types of cer-
vical adenocarcinoma which characteristically
form papillae such as serous and villoglandular
(see below). Intraluminal papillae occur in some
cases. In some papillary variants of usual endo-
cervical type adenocarcinoma, the tumour is pre-
dominantly located on the mucosal surface with
an exophytic growth pattern and little in the way

of stromal invasion. Such cases should not be
diagnosed as CGIN but as exophytic adenocarci-
nomas since the architecture is too complex to
conform to the normal endocervical glandular
field. Even though there is no underlying stromal
invasion, the tumour thickness and horizontal
extent should be measured and the FIGO stage
determined from these measurements. A stromal
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Fig. 4.7 Cervical adenocar-
cinoma with angulated and
crab-like glands

Fig. 4.8 Cervical adenocar-
cinoma with prominent
papillary architecture

desmoplastic, inflammatory or oedematous reac-
tion is usually present at least focally but some
usual endocervical type adenocarcinomas are
characterized by a so-called “naked” pattern of
invasion and melt through the stroma without
eliciting a reaction (Fig. 4.9). Lymphovascular
and perineural invasion are often seen.

A rare microcystic variant of usual type
adenocarcinoma has been described which at
low power resembles dilated benign glands or
tunnel clusters (Fig. 4.10) [29]. This variant of

adenocarcinoma is distinguished from benign
lesions by the presence, at least focally, of some

combination of nuclear atypia, a stromal
response, significant mitotic and apoptotic activ-
ity and cribriform foci [29]. Areas of typical
adenocarcinoma may also be present. Occasional
examples of usual type adenocarcinoma have a
prominent microglandular architecture, some-
times with conspicuous acute inflammatory
cells, and may mimic microglandular hyperpla-
sia [30]. This phenomenon, which is more
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Fig.4.9 Cervical adenocar-
cinoma exhibiting “naked”
pattern of invasion with no
stromal response

Fig.4.10 Micocystic variant
of cervical adenocarcinoma

commonly seen in adenocarcinomas of the
uterine corpus, is rare and is usually a focal find-
ing. A rare variant has been described containing
areas resembling breast lobular carcinoma with
Indian-file, nested and targetoid growth patterns
and intracytoplasmic lumina (Fig. 4.11); these
neoplasms exhibit loss of E-cadherin staining
which may account for the morphological
appearances [31]. Choriocarcinomatous and
hepatoid differentiation have rarely been
reported [32, 33]. Occasional cervical neoplasms
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consist of an admixture of adenocarcinoma and a
neuroendocrine carcinoma, either of small cell
or large cell type.

There is no universal grading system for
cervical adenocarcinomas but it has been recom-
mended that these neoplasms are graded using
the FIGO system for endometrial adenocarcino-
mas [12]. Others use nuclear grading systems.
A poorly differentiated cervical carcinoma
with no evidence of squamous differentiation
(intercellular bridges or Kkeratinisation) but
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with conspicuous intracytoplasmic mucin, as
demonstrated by mucin stains, should be catego-
rized as a poorly differentiated adenocarcinoma
[2] (Fig. 4.12a, b).

Most usual endocervical type adenocarcino-
mas are diffusely positive with CK7, CEA (cyto-
plasmic staining) and p16 (Fig. 4.13a, b). ER, PR
and vimentin are usually negative or focally posi-
tive but occasional cases exhibit diffuse immuno-
reactivity, especially with ER; those cases which
are diffusely immunoreactive with ER tend to be
well differentiated but this is not invariable
[34-38]. A panel of markers comprising CEA,
p16, ER and vimentin, along with molecular tests
for HPV, may be useful in the distinction between
a usual endocervical type adenocarcinoma and
a low grade endometrioid adenocarcinoma of
the uterine corpus [34-38] (see section on
“Distinction between endometrial and cervical
adenocarcinoma”). Scattered chromogranin posi-
tive neuroendocrine cells are found in some usual
endocervical type adenocarcinomas [39].

Occasional usual endocervical-type adenocar-
cinomas, some with limited tumour within the
cervix, result in prominent endometrial or endo/
myometrial involvement and may simulate a
primary endometrial adenocarcinoma, even to
the extent that there are foci which resemble
atypical endometrial hyperplasia [40]. Such cases
may be misdiagnosed as a primary endometrial
adenocarcinoma with cervical extension or
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independent synchronous neoplasms. In such
cases, molecular studies to look for HPV and
immunohistochemistry may be useful in proving
that this represents a primary cervical adenocar-
cinoma with extension to the uterine corpus (see
section on “Distinction between endometrial and
cervical adenocarcinoma”).

Another peculiar scenario which may result
in diagnostic confusion is the ability of meta-
static cervical adenocarcinomas in the ovary to
mimic primary ovarian neoplasms of endome-
trioid or mucinous type. Some of these cases,
similar to metastatic adenocarcinomas from
other organs, exhibit a pronounced maturation
phenomenon and contain areas mimicking bor-
derline or even benign ovarian neoplasia
(Fig. 4.14) [41, 42]. On occasions, the primary
adenocarcinoma in the cervix is very small or
even not recognisably invasive and the ovarian
neoplasm may be discovered before there is
known to be a lesion in the cervix [41, 42]. In
such cases, the ovarian involvement may be sec-
ondary to transuterine and transtubal spread and
the prognosis is relatively favourable compared
to other stage I'V cervical adenocarcinomas [41,
42]. Clues that one is dealing with a metastasis
(these may not all be present) include the fact
that the ovarian neoplasms are often bilateral
and exhibit prominent surface involvement.
There is often a “hybrid” of endometrioid and
mucinous features. Extensive sampling often
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Fig.4.12 Poorly differenti-
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reveals foci more suggestive of a secondary
such as destructive stromal invasion or exten-
sive lymphovascular involvement. There may
also be endometrial or endo/myometrial
involvement. Molecular studies to demonstrate
HPYV and diffuse p16 staining may be of value
in helping to confirm a cervical primary. ER
staining may also assist when the differential
includes a primary ovarian endometrioid
neoplasm since the latter are usually diffusely
positive while primary cervical adenocarcino-
mas are usually negative or exhibit focal
immunoreactivity.
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Management and Prognosis
of Cervical Adenocarcinomas

The management of cervical adenocarcinomas is
similar to corresponding stage cervical squamous
carcinomas and the morphological subtype of
adenocarcinoma does not play any significant role
in affecting the management. Stage 1Al
adenocarcinomas can be managed by local
excision (see section on “Management of early
invasive adenocarcinoma”) while radical hyster-
ectomy and pelvic lymph node dissection is
usually undertaken for stage 1A2 and 1B1 and
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Fig.4.13 Cervical
adenocarcinoma which is
diffusely positive with p16
(a) and CEA (b)

sometimes stage 2A. Primary chemoradiation
is usually administered for stage 1B2, 2B and
above. It is controversial whether cervical
adenocarcinomas have a worse prognosis stage
for stage compared to squamous carcinomas and
this is not proven. In a large study published
in abstract form of 230 cases of cervical
adenocarcinoma of all morphological subtypes,
Eftekhar et al. found a 5 year survival of 76.6 %
for all stages. The 5 year survival was 100, 89, 83,
49, 34 and 3.3 % for stage 1A, 1B1, 1B2, 2, 3 and
4 respectively [43]. The survival rate was 92, 73

and 66 % respectively for well, moderate and
poorly differentiated adenocarcinomas. Patients
with negative lymph nodes had a 5 year survival
of 92 % compared to 65 % for those with positive
nodes. In another study [44], the 5 year survival
rates were 80.1, 59.7, 6.3 and 0.0 % respectively
for patients with stage 1, 2, 3 and 4 cervical ade-
nocarcinoma; the overall 5 year survival rate was
59.0 %. Univariate analysis indicated a poor prog-
nosis for non-exophytic tumours, tumour diame-
ter >4 cm, advanced clinical stage, mucinous
adenocarcinoma and clear cell carcinoma and
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Fig. 4.14 Metastatic
cervical adenocarcinoma in
ovary exhibiting maturation
phenomenon with areas
resembling a benign or
borderline mucinous
neoplasm of the ovary

Fig.4.15 Intestinal type i >
cervical adenocarcinoma
with goblet cells

poorly differentiated tumour. The prognosis was
also related to lymph node metastasis and deep
myometrial invasion. Multivariate analysis indi-
cated that in addition to clinical stage, myometrial
invasion, lymph node metastasis and tumour
shape were also independent prognostic factors
[44]. The prognosis of the more unusual morpho-
logical subtypes of cervical adenocarcinoma,
some of which probably have a worse outcome
than usual endocervical type adenocarcinomas, is
discussed in the appropriate sections.

i,

Intestinal Type Mucinous
Adenocarcinoma

This is an uncommon variant of primary cervical
adenocarcinoma which is not well described in
the literature and which morphologically resem-
bles a colorectal adenocarcinoma. Some, but
probably not all, arise from a villous adenoma.
Morphologically, these neoplasms are character-
ized by goblet cells and “dirty” necrosis
(Fig. 4.15) [45-49]. Paneth and neuroendocrine



84

4 Malignant Glandular Lesions of the Cervix

Fig.4.16 Intestinal type
cervical adenocarcinoma
exhibiting focal staining with
CK20 (a) and diffuse
staining with CDX2 (b)

cells may be present. There is no adjacent
CGIN. These neoplasms differ from those usual
endocervical-type adenocarcinomas which arise
from intestinal type CGIN. Only a small number
of intestinal-type cervical adenocarcinomas have
been studied by immunohistochemistry and most
have been diffusely positive with CK7 and focally
or diffusely positive with CK20 and CDX2
(Fig. 4.16a, b) [46, 48]. p16 staining has been
variable [46, 48]. These tumours are probably not
associated with HPV.

! !, . B "},‘rﬁ
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Intestinal type cervical adenocarcinoma is
distinguished from metastasis or direct spread
from a colorectal primary by a combina-
tion of clinical and pathological parameters,
including history, radiological appearances
and pattern of cervical involvement. Colorectal
adenocarcinomas involving the cervix are often
predominantly located within the deep cervical
stroma underlying normal endocervical glands.
Immunohistochemistry may assist in that pri-
mary cervical intestinal-type adenocarcinoma is
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Fig.4.17 Primary cervical .
adenocarcinoma with signet o
ring cells

usually diffusely CK7 positive and only focally
positive with CK20 while colorectal metastasis
is usually diffusely positive with CK20 and CK7
negative, although rectal primaries may be CK7
positive [50]. Enteric type mucins (o-acetylated
sialomucins) have been demonstrated in some
primary cervical adenocarcinomas, including
those not exhibiting any morphological evidence
of intestinal differentiation [51].

Signet-Ring Cell Mucinous
Adenocarcinoma

Primary cervical adenocarcinomas with a com-
ponent of signet ring cells are very rare [52, 53].
The signet ring cells may be present throughout
the tumour but are more commonly a focal phe-
nomenon, usually in association with a usual
endocervical-type adenocarcinoma (Fig. 4.17).
If the entire neoplasm is composed of signet
ring cells, a metastasis from the breast, stomach
or elsewhere should be excluded. CK7, CEA
and pl6 are usually positive. Rare cervical
squamous carcinomas may contain signet ring
cells [54], as can clear cell carcinoma.
Diathermy can result in signet ring-stromal cells
but the nuclei are not atypical and epithelial
markers are negative [55].
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Mucinous Variant of Minimal
Deviation Adenocarcinoma
(Adenoma Malignum)

The mucinous variant of minimal deviation
adenocarcinoma (MDA) (adenoma malignum) is
arare, but well known, type of cervical adenocar-
cinoma accounting for approximately 1-2 % of
all primary cervical adenocarcinomas and occur-
ring over a wide age range [56]. The term MDA
was proposed by Silverberg and Hurt in 1975
[57]. There is a well known association with
Peutz-Jeghers syndrome, although a minority of
tumours occurs in patients with this syndrome.
This is an autosomal dominant syndrome charac-
terised by intestinal hamartomatous polyps in
association with mucocutaneous melanocytic
macules and caused by germ-line mutation of the
LKB1 (STKI1) gene [58]. Abnormalities of
LKB1 have been identified in some sporadic
cases of cervical MDA unassociated with Peutz-
Jeghers syndrome. For example, in one study
somatic mutations involving this gene were dem-
onstrated in 6 of 11 (55 %) cases of MDA [59].
MDAs with the mutation had a significantly
poorer prognosis that those without. In another
study, loss of heterozygosity of LKB1 was dem-
onstrated in cases of MDA [60]. Cervical MDA is
not related to HPV [3-5, 61, 62] and it has been
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Fig.4.18 Minimal deviation
adenocarcinoma of mucinous
type (adenoma malignum)
composed of glands lined by
bland mucinous epithelium

suggested that these neoplasms arise in some
cases from the benign endocervical glandular
lesion, lobular endocervical glandular hyperpla-
sia [62-64].

In most cases, presentation is with symptoms
similar to other cervical tumours, such as abnor-
mal vaginal bleeding, but some patients present
with profuse mucoid vaginal discharge. Clinically
and grossly the cervix may be normal (making
diagnosis difficult) or firm, enlarged and indu-
rated. Cystic areas are present in some neo-
plasms. Radiological examination may reveal
diffuse enlargement of the cervix with cystic
areas [65].

Histologically, MDA is characterized by an
extremely well differentiated appearance and a
haphazard arrangement of glands with irregular
profiles which usually deeply infiltrate the cer-
vical stroma (Fig. 4.18). There is an absence of
the normal lobular endocervical glandular archi-
tecture, irregular spacing and claw or crab-
shaped profiles. The glands are usually highly
variable in size and shape; some may be cystic
or exhibit papillary infolding. Most of the
tumour cells contain abundant intracytoplasmic
mucin with basal nuclei and exhibit minimal
cytological atypia, mitotic and apoptotic activ-
ity. Stromal desmoplasia is usually present at

least focally and is useful in confirming a
malignant process (Fig. 4.19). Proximity of
glands to thick walled stromal blood vessels
may also be a useful diagnostic clue in helping
to confirm a malignant process. Extensive sam-
pling often reveals focal areas of overt nuclear
atypia(Fig.4.20). Perineural and lymphovascular
space invasion also facilitate the diagnosis and
help to exclude a benign lesion. In some cases,
focal areas in keeping with lobular endocervical
glandular hyperplasia or atypical lobular endo-
cervical glandular hyperplasia are present (see
Chap. 2, section on “Lobular endocervical glan-
dular hyperplasia”) and it has been suggested
that this represents a precursor lesion to some
cases of MDA [62, 63].

Because of the bland morphological features,
there is a risk of underdiagnosis and mistaking
MDA for normal endocervical glands or a
benign endocervical glandular lesion, especially
on a small biopsy specimen. However, there is
also a risk of overdiagnosis of MDA since vari-
ous benign endocervical glandular lesions,
including lobular and diffuse endocervical glan-
dular hyperplasia and others, may somewhat
resemble MDA. It is helpful that most of the
benign endocervical glandular lesions do not
form a mass, although occasionally lobular
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Fig.4.19 Minimal deviation
adenocarcinoma of mucinous |

type (adenoma malignum) e % Y
consisting of bland glands . '
with abundant intracytoplas-
mic mucin and surrounded
by a desmoplastic stromal
response

Fig.4.20 Minimal deviation
adenocarcinoma of mucinous
type (adenoma malignum)
with focal areas exhibiting
nuclear atypia

endocervical glandular hyperplasia forms a
grossly visible lesion [64].

Some usual endocervical-type adenocarci-
nomas are well differentiated without marked
nuclear atypia. These should not be misdiag-
nosed as MDA which is a highly differentiated
adenocarcinoma characterized by the presence
of cells with abundant intracytoplasmic mucin
and little mitotic or apoptotic activity. It has
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been shown that there is significant interobserver
variability amongst pathologists in the diagnosis
of MDA [66].

MDA is considered to belong to a spectrum
of benign, premalignant and malignant endo-
cervical glandular lesions which exhibit gastric
(pyloric) differentiation (see Table 2.1- Chap.
2) [65]. Other lesions considered to be part of
this spectrum include type A tunnel clusters,
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Fig.4.21 Minimal deviation
adenocarcinoma of mucinous
type (adenoma malignum)
which is positive with
HIK1083

Fig.4.22 Minimal deviation
adenocarcinoma of mucinous "
type (adenoma malignum)
which is ER negative. A
benign endocervical gland is
positive
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simple gastric metaplasia, lobular endocervical
glandular hyperplasia (complex gastric meta-
plasia) and gastric type adenocarcinoma [65,
67]. Immunohistochemically, MDA is often
positive with HIK1083 and MUC6 (Fig. 4.21)
[68-70], markers of pyloric gland mucins,
although these markers are not, at present, in
widespread use and are not totally specific for
gastric type lesions. CEA is usually positive

with cytoplasmic immunoreactivity, although
this is not always the case and staining with
this marker may be focal [34, 71]; only diffuse
cytoplasmic staining is diagnostically useful in
the distinction from benign endocervical glands
since the latter may exhibit luminal immunore-
activity. p16 is usually negative or focally posi-
tive [3-5, 34]. ER and PR are usually negative
(Fig. 4.22) and CA125 is negative or focally
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Fig.4.23 Minimal deviation
adenocarcinoma of mucinous
type (adenoma malignum)
stains red with combined
alcian blue/PAS

’

positive [69]. In contrast to the situation with
benign endocervical glandular lesions, the des-
moplastic stroma surrounding the glands of
MDA is predominantly smooth muscle actin
positive and ER negative [72]. A component
of neuroendocrine cells is often seen in MDA
when neuroendocrine markers are performed
[56]. The tumour cells contain neutral mucins
and stain red with combined Alcian-blue/PAS
while normal endocervical glands stain a pur-
ple-violet colour due to their admixture of acid
and neutral mucins (Fig. 4.23) [73]; however,
in practice there is some overlap in the staining
patterns.

In cases of MDA with or without Peutz-
Jeghers syndrome, mucinous lesions are occa-
sionally present elsewhere in the genital tract,
such as the ovary and fallopian tube; in such
cases, it may be difficult to ascertain whether
these represent independent synchronous lesions
or bland metastasis from the cervical tumour
[74, 75].

Overall, MDA has a poor prognosis, although
it is not clear whether the prognosis is worse
stage for stage compared to usual endocervical
type adenocarcinomas. It is possible that the
poor prognosis is due to a delay in diagnosis in
some cases. In a literature review performed
some years ago, it was found that only 30 % of
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patients (all stages) and 50 % of patients with
stage 1 tumours were alive and disease free after
5 years [56].

Gastric Type Cervical
Adenocarcinoma

This variant of cervical adenocarcinoma has been
described by Japanese investigators and is not
included in the 2003 WHO classification of
cervical neoplasms [76]. It is an uncommon, but
not rare, type of primary cervical adenocarci-
noma and, like MDA, is not HPV related and is
considered to exhibit gastric differentiation [3-5,
77]. It may be more common in Japanese than
Western populations. Other features in common
with MDA include the fact that some cases are
associated with and possibly arise from lobular
endocervical glandular hyperplasia and occa-
sional occurrence in patients with Peutz-Jeghers
syndrome. However, in contrast to MDA, pri-
mary gastric type adenocarcinoma is character-
ized by obvious malignant cytological features.
Histologically, gastric type adenocarcinoma is
characterised by tumour cells with atypical nuclei
and abundant clear or eosinophilic cytoplasm,
typically with distinct cell borders (Fig. 4.24)
[76]. There is sometimes a marked associated
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inflammatory infiltrate, including lymphocytes,
neutrophils and eosinophils. The tumour cells are
often positive with HIK1083 and MUC6, mark-
ers of pyloric gland mucins [76]. They may be
diffusely p53 (Fig. 4.25) and CEA positive and
pl6 is usually negative or focally positive [3-5,
76]. ER and PR are negative.

Occasional neoplasms with an admixture of
MDA and gastric type adenocarcinoma have

been reported and it is likely that these constitute
a spectrum of malignancies exhibiting gastric
differentiation [78].

Although the clinical features have not been
extensively studied, it is thought that gastric type
adenocarcinoma is associated with aggressive
behaviour and a poor prognosis, including a pos-
sible propensity for peritoneal and adnexal dis-
semination [76]. Kojima et al. found that gastric



Cervical Adenocarcinoma

9

Fig. 4.26 Villoglandular
cervical adenocarcinoma
with pronounced papillary
architecture and little in the
way of nuclear atypia

type adenocarcinomas had a 5 year disease free
survival of 30 % compared to 74 % for usual
endocervical-type adenocarcinomas [76].

Villoglandular Adenocarcinoma

Villoglandular adenocarcinoma is a very uncom-
mon and probably overdiagnosed variant of pri-
mary cervical adenocarcinoma which most
commonly occurs in relatively young patients
(average age 35) [79, 80]. It is likely that there is
significant interobserver variability amongst
pathologists in the diagnosis of villoglandular
adenocarcinoma [81] and this diagnosis should
not be made with any cervical adenocarcinoma
with a papillary architecture since usual endocer-
vical type adenocarcinomas, serous adenocarci-
nomas and other variants may have a focal or
diffuse papillary architecture, especially towards
the surface. Villoglandular adenocarcinomas are
HPYV related neoplasms [82] and it has been sug-
gested that there is an association with hormonal
preparations (67 % of patients in one series-79).

Grossly, villoglandular adenocarcinomas are
exophytic polypoid lesions. Morphologically
they are characterized by thick or thin papillae
covered by columnar epithelium which generally
contains little intracellular mucin (Fig. 4.26).

Atypia is mild or at the most moderate. Mitoses
are usually present but are not prominent. The
cores of the papillae typically contain conspicu-
ous numbers of inflammatory cells. There may be
associated CGIN. Some cases are almost entirely
exophytic with little or no invasion of the under-
lying tissues, although this is not always the case.
Examples in which there is no invasion of the
underlying cervical stroma may be misdiagnosed
as CGIN but the overall architecture is too com-
plex to conform to the normal endocervical glan-
dular field. In those cases which exhibit invasion
of the stroma, the “invasive” component may
have a papillary architecture, comprising elon-
gated branching glands, or resemble a usual endo-
cervical-type adenocarcinoma. Measurement of
those lesions which do not exhibit significant
invasion of the stroma may be difficult but the
tumour thickness should be measured as well as
the lateral extent. A definitive diagnosis of villo-
glandular adenocarcinoma should only be made
in an excision specimen since foci resembling
villoglandular adenocarcinoma can be seen in
other papillary adenocarcinomas.

In most cases, the tumour is confined to the
cervix at diagnosis and villoglandular adenocar-
cinomas are widely assumed to have a good
prognosis, although there are few large studies
with long term follow up [79, 80, 83]. It has been
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Fig.4.27 Endometrioid
adenocarcinoma of the cervix
with bland squamous
elements in the form of
morules

suggested that conservative management, in the
form of local excision, suffices in some patients.
However, management should be individualized
and those tumours which exhibit significant
stromal invasion should be managed as for usual
endocervical-type adenocarcinomas, especially
since there are few reported case series with sig-
nificant follow up. Conservative management
should probably be reserved for those neoplasms
which are purely villoglandular in type, confined
to the surface or exhibit only superficial invasion
of the stroma and in which there is no lympho-
vascular invasion.

Endometrioid Adenocarcinoma

Some authorities previously considered that
endometrioid adenocarcinomas of the cervix are
common and account for up to 30 % of primary
cervical adenocarcinomas [84, 85]. However,
most cases diagnosed as primary cervical endo-
metrioid adenocarcinomas probably represent
usual endocervical type adenocarcinomas with
minimal intracytoplasmic mucin, resulting in a
pseudoendometrioid appearance, and true pri-
mary endometrioid adenocarcinomas of the
cervix are rare. The diagnosis should probably
be reserved for neoplasms which contain

elements

morphologically bland
(Fig. 4.27) [86], these being common in primary
endometrioid adenocarcinomas of the uterine
corpus and ovary. Primary endometrioid adeno-
carcinomas of the cervix are characterized by
simple to complex glands lined by endometrioid
type epithelium with stratified nuclei and mini-

squamous

mal intracytoplasmic mucin and squamous
elements in the form of morules or keratinizing
squamous epithelium. When classical endometri-
oid features are present, spread from a primary
neoplasm in the uterine corpus should be
excluded.

A very rare endometrioid subtype of minimal
deviation adenocarcinoma has been described
characterized by the presence of morphologically
bland endometrioid-type glands, some of which
may be cystically dilated, infiltrating the stroma
with little in the way of a stromal response
(Fig. 4.28) [87, 88]. Some of the glands may be
ciliated or exhibit apical snouts. This should be
distinguished from endometriosis, tuboendome-
trial metaplasia and cervical involvement by
endometrial adenocarcinoma.

Due to the paucity of reported cases of well
characterized true endometrioid adenocarcino-
mas of the cervix, the immunophenotype of these
neoplasms is not well described. However, one
study found that, similar to their counterparts in
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the uterine corpus, primary endometrioid adeno-
carcinomas of the cervix were usually vimentin
positive [89]. The behaviour of these neoplasms
does not differ from usual endocervical type
adenocarcinomas.

Clear Cell Adenocarcinoma
(Clear Cell Carcinoma)

Clear cell carcinomas are uncommon primary
cervical neoplasms, accounting for 2—4 % of cer-
vical adenocarcinomas. There is a bimodal age
distribution with peaks at 26 and 71 years [90].
As with the corresponding vaginal neoplasms,
there is an association with intrauterine exposure
to diethylstilbestrol (DES) [91]. This association
was generally in cases diagnosed prior to 1990
and nowadays most women with a primary cervi-
cal clear cell carcinoma have not had intrauterine
exposure to DES [90, 92]. Those neoplasms asso-
ciated with DES exposure typically occur in
young females (peak age 19) and there may be
coexistent vaginal adenosis and congenital mal-
formations of the genital tract. Cervical clear cell
carcinomas are usually not HPV associated.
Morphologically, these neoplasms are identi-
cal to their vaginal, endometrial and ovarian
counterparts [93]. Solid, tubulocystic and papil-
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lary growth patterns are characteristic and a
proportion of the tumour cells have abundant
clear, glycogen rich cytoplasm with prominent
cell membranes (Fig. 4.29). Hobnail cells, eosin-
ophilic hyalinised stromal cores, eosinophilic
hyaline globules and intraluminal mucin are
present in some cases. Signet ring cells may be
present.

Before diagnosing a primary cervical clear cell
carcinoma, spread from a neoplasm in the uterine
corpus should be excluded, especially in older
women. There are no immunohistochemical
markers which facilitate the distinction between a
primary clear cell carcinoma of the uterine cor-
pus, cervix or elsewhere in the female genital
tract. The differential diagnosis of clear cell carci-
noma of the cervix may include benign lesions
such as mesonephric hyperplasia, microglandular
hyperplasia and Arias Stella reaction and malig-
nant neoplasms such as mesonephric adenocarci-
noma, gastric type adenocarcinoma, squamous
carcinoma or adenosquamous carcinoma with a
clear cell squamous component, yolk sac tumour
and alveolar soft part sarcoma. The usual pres-
ence of a tumour mass helps to exclude the vari-
ous benign lesions. Immunohistochemically,
clear cell carcinoma is usually p16, ER, PR and
CEA negative. CA125 and hepatocyte nuclear
factor 1-beta are typically positive.
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Fig.4.29 Clear cell
carcinoma of cervix with
solid growth pattern

The prognosis is considered to be relatively
poor and possibly worse than usual endocervical
type adenocarcinomas, although due to a paucity
of studies with long term follow up, this is not
proven.

Serous Adenocarcinoma

Serous adenocarcinomas of the cervix are
extremely rare. They have been considered to
account for approximately 3 % of primary cervi-
cal adenocarcinomas but are probably even rarer
than this and caution should be exercised before
making this diagnosis given its rarity as a primary
cervical neoplasm [94]. Overall, they occur in a
younger age group than uterine corpus serous
carcinoma and a bimodal age distribution was
found in one study with one peak <40 years and
the other >65 years [94]. These neoplasms are
usually associated with high risk HPV [3-5].
Before making a diagnosis of pure primary
serous adenocarcinoma of the cervix, spread
from a neoplasm within the uterine corpus or
elsewhere in the female genital tract should be
excluded.

The morphological features are similar to
primary endometrial, ovarian, tubal and perito-
neal serous adenocarcinomas. These neoplasms

are characterised by a focal, predominant or
exclusive papillary architecture with marked
nuclear atypia and abundant mitotic activity
(Fig. 4.30). Detached epithelial buds and psam-
moma bodies may be present. There may also be
glandular formations and slit-like spaces and
occasional neoplasms are predominantly or
purely glandular in type. Sometimes there is a
component of usual endocervical-type adenocar-
cinoma and CGIN may be present. Serous adeno-
carcinomas of the cervix are usually diffusely
positive with p16 while p53 is variable [94, 95].
WT1 is usually negative. A diagnosis of primary
cervical serous adenocarcinoma should only be
made when the classical morphological features
of a serous malignancy are present and not with
any adenocarcinoma with a predominantly papil-
lary architecture and significant nuclear atypia.
Indeed, it is probable that some or even most
cases reported as primary serous adenocarcinoma
of the cervix represent usual cervical type adeno-
carcinomas with a papillary or slit-like architec-
ture and marked nuclear atypia. The differential
diagnosis of primary cervical serous adenocarci-
noma may include villoglandular adenocarci-
noma, papillary variants of usual endocervical
type adenocarcinoma, mesonephric adenocarci-
noma and metastatic serous adenocarcinoma
from elsewhere within the female genital tract,
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especially the uterine corpus but also the ovary
or fallopian tube.

Due to the limited number of reported well
characterized cases with long term follow-
up, the behaviour is not well established. It is
controversial whether primary cervical serous
adenocarcinomas, similar to their uterine corpus
counterparts, are associated with a poor progno-
sis, although some behave aggressively.

Mesonephric Adenocarcinoma

Mesonephric adenocarcinomas of the cervix are
rare and are thought to arise from mesonephric
remnants in the lateral wall of the cervix [96-99].
However, when mesonephric adenocarcinomas
become clinically apparent, they may involve any
quadrant of the cervix and a location in the lateral
wall is usually no longer apparent. Sometimes,
they have a completely intramural location,
expanding the cervical wall, while in other cases
they present as polypoid or ulcerated neoplasms.
They are not associated with HPV [3-5].
Morphologically, mesonephric adenocarcino-
mas are characterized by a varied and heteroge-
nous appearance, often with multiple different
architectural arrangements (Fig. 4.31). This
admixture of patterns, while a somewhat
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characteristic feature of mesonephric adenocarci-
noma, may also result in diagnostic confusion
since a variety of other types of adenocarcinoma
can be mimicked. The most common architectural
pattern is closely packed small tubules, some of
which may be dilated, lined by cuboidal or colum-
nar mucin-free cells. Occasionally a proportion of
the tubules are markedly dilated resulting in a
resemblance to thyroid tissue. Other patterns
include ductal, papillary, retiform, solid, sex cord-
like and sarcomatoid [96-99]. Sometimes, at least
focally, the nuclear features are relatively bland
but in most cases significant nuclear atypia and
mitotic activity can be found in some areas.
Eosinophilic luminal material, referred to as col-
loid-like, is characteristically present, especially
in the small tubular areas, although this is not spe-
cific for mesonephric adenocarcinomas. Focally,
there may be clearing of the cytoplasm. A spindle
cell sarcomatous component may be present, usu-
ally resembling endometrial stromal sarcoma or
non-specific sarcoma; heterologous elements,
including rhabdomyoblasts and cartilage, have
been present in occasional cases [96, 97]. In some,
but not all, cases benign mesonephric remnants
are identified, although it may be difficult to dis-
tinguish between foci of well differentiated
tumour and benign mesonephric remnants. There
is no associated CIN or CGIN.
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Fig. 4.31 Various architectural patterns in mesonephric
adenocarcinomas. Small tubular areas (a), dilated tubules
(b), slit-like spaces mimicking serous adenocarcinoma

Immunohistochemically, AE1/3, CK7, EMA,
CD10 (luminal pattern of immunoreactivity) and
vimentin are typically positive (Fig. 4.32) but the
immunophenotype is variable and there is no
specific marker of mesonephric adenocarcinoma,
the diagnosis largely being based on the

(c), duct-like structures mimicking endometrioid adeno-
carcinoma (d), areas mimicking clear cell carcinoma (e)
and solid areas (f)

morphological appearances [99-101]. Inhibin and
calretinin may be focally positive [96-98]. ER,
PR and CEA are usually negative [99—101]. Other
markers which may be positive in mesonephric
adenocarcinoma include PAXS, CA125, HMGA?2,
TTF1 and hepatocyte nuclear factor 1-beta [99].
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Fig. 4.32 Mesonephric adenocarcinomas exhibiting
luminal positivity with CD10 (a), cytoplasmic staining
with vimentin (b), cytoplasmic staining with calretinin

The differential diagnosis may include meso-
nephric hyperplasia. This distinction may be
particularly problematic since mesonephric
hyperplasia can be extremely florid and involve
much of the cervix. Furthermore, some meso-
nephric adenocarcinomas are morphologically

(c), luminal staining with CA125 (d), cytoplasmic staining
with inhibin (e) and totally negative staining with ER (f)

relatively bland, at least focally. Of diagnostic
value is the fact that mesonephric hyperplasia
does not usually result in a mass lesion [102];
indeed, one should be wary of diagnosing meso-
nephric adenocarcinoma in the absence of a
tumorous mass. Extension beyond the cervix,
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significant nuclear atypia or mitotic activity and
vascular or perineural infiltration are suggestive
of adenocarcinoma. The different architectural
patterns may suggest a clear cell carcinoma;
however, in most cases, the overall morphologi-
cal appearances are significantly different
between the two neoplasms and any appreciable
component of clear cells, hobnail cells or eosin-
ophilic stromal hyalinization is in favour of a
clear cell carcinoma. Foci within some meso-
nephric adenocarcinomas may resemble an
endometrioid or serous adenocarcinoma but
again the overall morphological appearances
are significantly different between these neo-
plasms. Those cases with a spindle cell compo-
nent may be misdiagnosed as a Mullerian
carcinosarcoma but recognition of the meso-
nephric features of the epithelial element helps
to establish the diagnosis and the spindle cell
component is usually more bland than in
Mullerian carcinosarcomas. Misdiagnosis as a
usual endocervical type adenocarcinoma may
also occur.

Due to their uncommon nature, it is not
clear whether cervical mesonephric adenocar-
cinomas have a different behaviour from usual
endocervical-type adenocarcinomas, although it
has been suggested that may have a propensity
for late recurrence and metastasis [96].
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Adenosquamous Carcinoma

Adenosquamous carcinoma of the cervix is
uncommon, but not rare, accounting for approx-
imately 4 % of cervical carcinomas [103, 104].
In order to establish this diagnosis, the tumour
should be composed of an admixture of malig-
nant glandular and squamous elements both
morphologically recognisable on examination
of routine haematoxylin and eosin stained sec-
tions (Fig. 4.33) [2]. Usually the glandular ele-
ment is of the usual endocervical type. Scattered
mucin containing cells may be present in an oth-
erwise typical squamous carcinoma and this
should not be termed adenosquamous carcinoma
[2]. Poorly differentiated carcinomas resem-
bling poorly differentiated squamous carcinoma
but with many mucin containing cells and lack-
ing intercellular bridges or keratinisation should
be diagnosed as poorly differentiated adenocar-
cinoma [2]. Adenosquamous carcinoma should
be distinguished from endometrioid adenocarci-
noma with benign squamous elements, although
these are extremely rare within the cervix.
Occasionally spatially separate adenocarcinoma
and squamous carcinoma coexist within the cer-
vix and this should not be diagnosed as adeno-
squamous carcinoma. Occasional cases of
adenosquamous carcinoma are characterized by
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abundant clear cytoplasm within the squamous
component, potentially mimicking a clear cell
carcinoma [105]. Adenosquamous carcinomas
are graded as well, moderately or poorly differ-
entiated according to the degree of differentia-
tion of the squamous and glandular components.
It has been suggested that adenosquamous carci-
nomas have a worse prognosis than similar stage
and grade squamous and adenocarcinomas but
this is controversial and not proven [103, 104,
106-108].

Mucoepidermoid Carcinoma

Mucoepidermoid carcinoma of the cervix is a
controversial entity [109] and is not included in
the 2003 WHO classification of cervical neo-
plasms [2]. By strict morphological criteria,
the tumour is identical histologically to salivary
gland mucoepidermoid carcinoma and is charac-
terized by nests containing an admixture of three
cell types (epidermoid/squamoid, intermediate
and mucin containing) in the absence of overt
glandular differentiation. Mucoepidermoid car-
cinoma of the major and minor salivary glands
harbours a characteristic t(11;19)(q21;p13) chro-
mosomal translocation, a rearrangement that
results in fusion of the cyclic adenosine 3',5’
monophosphate coactivator CRTCI1 to the Notch
coactivator MAML?2 [109]. Similar molecular
abnormalities have been demonstrated in a small
number of cervical tumours morphologically in
keeping with mucoepidermoid carcinoma [109].
These molecular abnormalities were not found
in cervical adenosquamous carcinomas. This
demonstrates that cervical neoplasms defined
as mucoepidermoid carcinoma by strict mor-
phologic criteria harbour genetic aberrations
involving the genes characteristically rearranged
in mucoepidermoid carcinoma of the salivary
glands and suggests that cervical mucoepider-
moid carcinoma is an entity distinct from con-
ventional adenosquamous carcinoma. Since drug
therapy is being developed to target the genes
rearranged in salivary gland mucoepidermoid
carcinoma, this underscores the importance of
correct classification.
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Glassy Cell Carcinoma

Glassy cell carcinoma is an extremely rare
and somewhat controversial cervical neoplasm
[110-112]. It is considered a variant of adeno-
squamous carcinoma and is HPV related (usually
HPV 18). It may occur in pure form or be admixed
with a usual endocervical type adenocarcinoma,
squamous carcinoma or adenosquamous carci-
noma. There is likely to be significant interob-
server variability in the diagnosis of this tumour
type. Morphologically, glassy cell carcinoma is
characterized by large cells with abundant eosin-
ophilic ground-glass cytoplasm, distinct cell
borders, large nuclei, macronucleoli and a high
mitotic rate. There may be single cell keratinisa-
tion and there is often intense stromal inflamma-
tion typically including abundant eosinophils.
Glassy cell carcinoma is generally thought to
have a poor prognosis but this has been disputed
and, given the rarity of this tumour type and the
problems in diagnosis, the behaviour has not
been proven to be significantly different to squa-
mous carcinoma, adenocarcinoma or adenosqua-
mous carcinoma [110-112].

Adenoid Cystic Carcinoma

Adenoid cystic carcinoma of the cervix is rare,
accounting for less than 1 % of cervical adeno-
carcinomas, and mainly occurs in postmeno-
pausal women [113—-115]. It has been speculated
that these neoplasms are more common in black
than Caucasian women. Most examples are HPV-
related, usually type 16 [116, 117]. The
morphological features are similar to those of the
corresponding salivary gland tumour (Fig. 4.34).
The neoplasm is composed of rounded cuboidal
cells with hyperchromatic nuclei and a high
nuclear to cytoplasmic ratio. Necrosis and high
mitotic activity are usual. Various architectural
patterns are present, including cribriform, acinar,
nested, trabecular and corded arrangements.
Peripheral palisading is usually present as well as
PAS positive extracellular hyaline basement
membrane material. Foci of squamous differen-
tiation with keratinisation may be seen focally.
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Fig. 4.34 Adenoid cystic
carcinoma with cribriform
architecture

Similar to the salivary gland, a solid variant has
been described and the presence of basement
membrane material between tumour cells is a
useful clueto the diagnosis [118]. Lymphovascular
invasion is common and there is usually a fibro-
blastic or somewhat myxoid stromal component.
In some cases, there are microscopic foci resem-
bling adenoid basal carcinoma (see below) and
occasional neoplasms contain typical areas of
both adenoid cystic and adenoid basal carcinoma
[114, 119, 120]. In some cervical carcinosarco-
mas, the epithelial element is adenoid cystic in
type. In one reported case of cervical adenoid
cystic carcinoma, there was ultrastructural
evidence of neuroendocrine differentiation [115].
These neoplasms have a poor prognosis with a
propensity for haematogenous spread. The differ-
ential diagnosis may include adenoid basal carci-
noma, small cell and large cell neuroendocrine
carcinoma and non keratinizing variants of squa-
mous carcinoma.

It is controversial whether so-called adenoid
cystic carcinomas of the cervix are morphologi-
cally identical to salivary gland adenoid cystic
carcinomas or are merely “adenoid cystic-like”.
In one study, it was considered that the cervical
neoplasms exhibited more necrosis, mitotic activ-
ity and nuclear atypia than the corresponding sali-
vary neoplasms and S100 positive myoepithelial

cells were not found, suggesting that that these
may be “adenoid cystic-like” rather than true ade-
noid cystic carcinomas [113]. However, in
another study, most of the neoplasms were S100
positive, suggesting myoepithelial differentiation
[114]. pl6 is usually diffusely positive [117]
while CD117 (c-kit) immunoreactivity has been
demonstrated in a small number of cervical ade-
noid cystic carcinomas, similar to the salivary
gland counterpart; in that study, adenoid basal
carcinomas were CD117 negative [121].

Adenoid Basal Carcinoma

Adenoid basal carcinoma is uncommon and
mainly occurs in postmenopausal women [113,
114, 117, 119]. Like adenoid cystic carcinoma, it
has been suggested that this neoplasm has a pro-
pensity to arise in black women. In contrast to
other primary cervical carcinomas, there is typi-
cally no cervical enlargement and adenoid basal
carcinoma is usually an incidental microscopic
finding unless associated with another type of
cervical carcinoma. Most cases are HPV related,
usually type 16, and in mixed neoplasms the
same HPV type has been demonstrated in the
adenoid basal carcinoma component and the other
neoplastic element [117].
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Fig.4.35 Adenoid basal
carcinoma with small nests
of basaloid cells with central
lumina

Morphologically, adenoid basal carcinoma is
characterized by small round or oval nests of
bland, mitotically inactive cells, sometimes with
peripheral palisading (Fig. 4.35). The cytoplasm
is scant resulting in a basaloid appearance. Foci of
squamous differentiation may be present within
the nests and some of the nests can have a transi-
tional appearance. Glandular structures may also
be present lined by mucinous epithelium, basa-
loid or flattened cells. There is usually no stromal
reaction and the depth of stromal invasion is gen-
erally <10 mm. There is commonly associated
CIN and/or another type of carcinoma. This is
most commonly squamous carcinoma but adeno-
carcinoma, adenosquamous carcinoma or adenoid
cystic carcinoma may also occur [117]. In such
cases, the proportions of the two components
should be documented in the pathology report.

The prognosis is excellent when adenoid basal
carcinoma occurs in pure form and because of
this it has been suggested that this tumour type be
renamed adenoid basal epithelioma, although
this term is not recommended [117, 120].
Adenoid basal carcinoma can be treated conser-
vatively with local excision as long as a more
aggressive tumour type is not present. The prog-
nosis is worse if associated with another neoplas-
tic type and, in such cases, the prognosis is related
to the other tumour type.
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It is important to distinguish adenoid basal
carcinoma from adenoid cystic carcinoma.

In contrast to adenoid basal carcinoma, ade-
noid cystic carcinoma is associated with a tumour
mass and is characterised by the presence of
basement membrane material, necrosis, signifi-
cant mitotic activity and often lymphovascular
space involvement. Adenoid basal carcinomas
are CD117 (c-kit) negative, in contrast to adenoid
cystic carcinomas which may be positive [121].
As stated earlier, foci resembling adenoid basal
carcinoma may be present in some adenoid cystic
carcinomas. Adenoid basal carcinoma should
also be distinguished from adenoid basal
hyperplasia. The latter is also usually an inciden-
tal microscopic finding, most commonly in
postmenopausal women, consisting of micro-
scopic bud-like proliferations of basal cells with
bland nuclear features emanating from the sur-
face squamous or glandular epithelium [120].
Squamous differentiation and gland-like spaces
may be present in some of the buds. There is no
stromal reaction and the overlying epithelium is
normal. It has been suggested that some of these
proliferations represent early adenoid basal carci-
nomas, although this is not proven [120].
So-called ectopic prostatic tissue may also enter
into the differential diagnosis of adenoid basal
carcinoma but the former is usually located more
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deeply within the stroma and is usually positive
with prostatic markers.

Mixed Adenocarcinomas

Mixed adenocarcinomas are defined as neo-
plasms containing more than one morphological
subtype of adenocarcinoma. They are extremely
rare within the cervix. According to the WHO, a
mixed tumour is only diagnosed when the minor
component accounts for at least 10 % of the neo-
plasm [2]. However, in practice, even if the non-
dominant component accounts for less than
10 %, a mixed adenocarcinoma is diagnosed.
With a mixed adenocarcinoma, the proportion of
each component should be documented in the
pathology report.

Metastatic Adenocarcinoma

Metastatic adenocarcinomas involving the cervix
are uncommon [122]. The most common extra-
cervical tumour to involve the cervix is endome-
trial carcinoma which involves the cervix by
direct spread. Endometrial carcinomas may
involve the glandular surface, crypt epithelium,
stroma, vascular spaces or a combination. The
diagnosis is usually straightforward if there is a
known endometrial carcinoma (usually in the
same specimen) and if there is deep stromal
involvement and/or lymphovascular permeation.
However, there are multiple problems in the eval-
uation of cervical involvement in endometrial
carcinoma and one study showed significant
interobserver variability in the assessment of this,
even amongst specialist gynecological patholo-
gists [123]. One basic problem is that the junc-
tion between the lower uterine segment/isthmus
and the endocervix is not clearly defined. There
are no histological landmarks which clearly
delineate the junction and here there is an admix-
ture of ciliated lower uterine segment endome-
trial glands and mucinous endocervical glands. It
has been suggested that the uppermost mucinous
gland be taken as the junction between the cervix
and the lower uterine segment [123] while in
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another study it was suggested that the lowest
ciliated gland be taken as that junction [124].

Endocervical glandular involvement by endo-
metrial carcinoma may be subtle and difficult to
recognise, especially if it involves the surface and
forms a monolayer and is not continuous with the
neoplasm in the uterine corpus. Because of this,
there is a risk of the pathologist missing subtle
endocervical glandular involvement. Problems
may also arise in the distinction between endo-
cervical surface involvement and so-called “float-
ers” or artefactual tumour incorporation [125].
With “floaters” within the endocervical canal, it
is usually relatively straightforward to ascertain
that this does not represent true cervical involve-
ment. However, problems arise when tumour is
closely applied to the endocervical surface or
embedded in granulation tissue secondary to
implantation.  Although cervical glandular
involvement by endometrial carcinoma does not
now denote stage II disease, this being defined by
cervical stromal involvement in the 2009 FIGO
staging system [10], many oncologists still
administer vault brachytherapy when there is
endocervical glandular involvement by endome-
trial carcinoma and so its recognition by patholo-
gists is important.

There can also be significant problems in
deciding whether tumour is confined to the cervi-
cal glandular epithelium or also involves the
stroma. This is in part because normal endocervi-
cal epithelium as well as lining the surface invag-
inates to form crypts which lie within the
superficial cervical stroma. Thus, tumour may be
present within the cervical stroma but still be
confined to the glandular epithelium; it can be
difficult in such cases to decide whether the neo-
plasm within the stroma is confined to pre-
existing glandular elements, especially since
endometrial adenocarcinomas invading the cervi-
cal stroma may infiltrate as widely spaced glands
which do not elicit a stromal reaction.

As discussed, there is a risk of missing focal
microscopic endocervical surface involvement
by endometrial carcinoma. The opposite scenario
is that there may be reactive changes involving
the endocervical epithelium secondary to recent
endometrial biopsy or curettage [126]. This is not
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Fig. 4.36 Subtle “burrow-

ing” pattern of cervical Dy
stromal invasion by e
endometrioid adenocarci-

noma of the uterine corpus

uncommon and has been termed atypical reactive
proliferation of the endocervix [126]. When the
changes are florid, this has the potential to be
misdiagnosed as endocervical surface involve-
ment by tumour [126]. The histological features,
not all of which are present in every case, include
nuclear stratification and multilayering with short
micropapillary processes, squamoid change,
hobnail cells and mild cytological atypia. Other
features which may be present are surface ero-
sion, clearing of the cytoplasm, fibrin deposition,
an inflammatory infiltrate, fibrosis of the subepi-
thelial tissue and extreme vascularity with a gran-
ulation tissue-like appearance [126]; when
benign glandular elements become entrapped
within the fibrous stroma, the features may even
mimic cervical stromal invasion by tumour. Tubal
or tuboendometrial metaplasia of the endocervi-
cal glands or superficial endometriosis in a
patient with an endometrial carcinoma may also
be mistaken for tumour involvement.

In most cases, cervical stromal involvement
by endometrial carcinoma is easily recognised
microscopically. However, a subtle “burrowing”
pattern of cervical stromal involvement occasion-
ally occurs which can result in misdiagnosis
[127, 128]. With this burrowing pattern, the
tumour infiltrates as “naked” widely spaced,
often cytologically bland, glands which lie
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beneath normal endocervical glands and do not
elicit a stromal reaction (Fig. 4.36). At low power,
the infiltrating glands, given their location and
morphological features, can be misdiagnosed as
mesonephric remnants, especially since they may
have a somewhat linear arrangement and contain
luminal eosinophilic “colloid-like” material, both
features of cervical mesonephric remnants [127,
128]. As well as mesonephric remnants, this pat-
tern of infiltration may be misdiagnosed as a pri-
mary endocervical adenocarcinoma, CGIN,
tuboendometrial metaplasia or tunnel clusters
since some of the glands may be dilated.
Occasional serous carcinomas of the uterine cor-
pus also infiltrate the cervical stroma as widely
spaced glands without eliciting a stromal reac-
tion; in such cases, the nuclear features are usu-
ally high grade.

Neoplasms from other sites in the female gen-
ital tract, such as the ovary or fallopian tube, may
also involve the cervix [122]. In most of these
cases, there is a known primary neoplasm else-
where and there is predominant involvement of
the outer aspects of the cervix, often with obvious
lymphovascular permeation. However, a small
series of metastatic adenocarcinomas involving
the cervix with predominant or exclusive muco-
sal involvement which mimicked a small primary
cervical adenocarcinoma or high grade CGIN has
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Fig.4.37 Metastatic ovarian
high grade serous adenocar-
cinoma involving mucosa of
cervix and mimicking CGIN

Fig. 4.38 Metastatic gastric
signet ring adenocarcinoma
infiltrating around pre-exist-
ing benign endocervical
glands
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been reported (Fig. 4.37) [129]; most of these
represented primary ovarian or tubal high grade
serous adenocarcinomas but one was from a
pancreatic primary. A case of a low grade ovar-
ian serous adenocarcinoma presenting in the
cervix and misdiagnosed as a primary cervical
adenocarcinoma has been reported [130].

Other metastatic adenocarcinomas which
uncommonly involve the cervix include colorec-
tum (often by direct extension), breast, stomach,
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pancreas and urinary bladder (Fig. 4.38) [122].
In such cases, predominant involvement of the
deep cervical stroma, often with prominent lym-
phovascular permeation, and a relative absence
of mucosal involvement is often a clue to the
diagnosis, as is infiltration around pre-existing
benign glandular elements and an absence of
CGIN. Some characteristic ~morphological
features also raise the possibility of metastasis
from a specific site. For example, extensive
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“dirty” necrosis raises the possibility of a
colorectal primary, an Indian file arrangement of
a breast lobular carcinoma and signet ring cells a
gastric or breast primary. However, all these fea-
tures are occasionally seen in primary cervical
adenocarcinomas. The radiological appearances,
a known history of a primary neoplasm elsewhere
and immunohistochemistry may also help in
determining the primary site.

Distinction Between Endometrial
and Cervical Adenocarcinoma

There are a number of scenarios where an issue
may arise as to whether an adenocarcinoma is
primary in the uterine corpus or cervix, for exam-
ple when adenocarcinoma is present in both
endometrial and cervical biopsies. This is of
importance in that a simple hysterectomy is
usually performed for an endometrial cancer
(although modified radical hysterectomy is often
undertaken when it is known preoperatively that
an endometrial carcinoma involves the cervix)
whereas radical hysterectomy or primary chemo-
radiation is generally undertaken for a cervical
carcinoma. Preoperative imaging may or may not
assist in determining the tumour origin. Problems
may also occur in a hysterectomy specimen
where tumour involves both the uterine corpus
and the cervix and the choice of adjuvant therapy
may depend on the site of origin. Sometimes the
cervix is biopsied for a suspected cervical
neoplasm and this contains an unsuspected
endometrial adenocarcinoma. Another scenario
is that occasional cervical adenocarcinomas may
result in prominent endometrial or endomyome-
trial involvement and simulate primary endome-
trial adenocarcinoma or even atypical hyperplasia
[40]. Typically the morphology is somewhat
different between a usual endocervical-type ade-
nocarcinoma and an endometrial adenocarci-
noma of endometrioid type. Foam cells and
squamous elements are more common in the lat-
ter neoplasms while cervical adenocarcinomas
are often more mitotically and apoptotically
active. Identification of a precursor lesion such as
atypical endometrial hyperplasia or CGIN may
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Table 4.2 Immunohistochemical markers and other
ancillary tests useful in distinction between low grade
endometrioid adenocarcinoma of uterine corpus and usual
endocervical type adenocarcinoma

Usual
endocervical type
adenocarcinoma

Endometrioid
adenocarcinoma
of uterine corpus

Estrogen receptor Diffusely positive Negative or

(ER) focally positive
Vimentin Diffusely positive Negative or
focally positive
plé Negative or Diffusely
focally positive  positive
(“mosaic”
pattern)
Monoclonal Negative or Diffusely
carcinoembryonic focally positive  positive
antigen (CEA)
Human Negative Positive
papillomavirus

(HPV) studies

These are the most common staining patterns but in indi-
vidual cases, aberrant or unexpected staining reactions
may occur

also help, but there may be considerable histo-
logical overlap.

A panel of markers comprising ER, vimen-
tin, p16 and monoclonal CEA may be of value
[35-38] (Table 4.2). Endometrial adenocarcino-
mas of endometrioid type, especially when low
grade, typically exhibit diffuse nuclear ER and
cytoplasmic vimentin positivity. CEA is usu-
ally negative or focally positive, although the
squamous elements which are common in these
neoplasms, may be immunoreactive. In con-
trast, cervical adenocarcinomas are usually, but
not always, CEA positive. Vimentin is usually
negative and ER is typically negative or there is
focal weak positivity; however, occasional well
differentiated cervical adenocarcinomas exhibit
diffuse staining with ER. Cervical adenocarcino-
mas typically exhibit diffuse p16 positivity (usu-
ally a combination of nuclear and cytoplasmic
staining) due to the presence of high risk HPV
while endometrial adenocarcinomas of endo-
metrioid type are typically negative or more
commonly focally positive. Some examples of
the latter neoplasm exhibit quite diffuse pl6
immunoreactivity but even then staining is usu-
ally patchy with positive foci admixed with areas
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of negative staining, a so-called mosaic staining
pattern. The squamous elements of endome-
trioid adenocarcinomas may be pl6 positive.
Molecular studies for HPV may also be of value
since usual endocervical-type adenocarcino-
mas are typically positive whereas endometrial
adenocarcinomas are almost always negative.
The panel of markers discussed (Table 4.2)
also assists in cases of subtle cervical stromal
invasion by endometrioid adenocarcinoma of
the uterine corpus [127, 128]. Rarely, an endo-
metrioid adenocarcinoma of the uterine corpus
and a premalignant or malignant endocervical
glandular lesion coexist and the aforementioned
panel of markers helps to clarify the relationship
between the two neoplasms.

Uterine serous carcinoma (similar to ovarian
high grade serous carcinoma) is often diffusely
positive with p16, due to non-HPV related mech-
anisms [131, 132], and it is stressed that the panel
of markers discussed is only of value in distin-
guishing a usual endocervical type adenocarci-
noma from an endometrial adenocarcinoma of
endometrioid type. When uterine serous carci-
noma is present in a cervical biopsy and the panel
of markers discussed is performed in an attempt
to distinguish between an endometrial and a cer-
vical origin, the pattern of diffuse pl6 staining
and negative or focal immunoreactivity with ER
typical of many uterine serous carcinomas may
result in misdiagnosis as a cervical primary with
resultant inappropriate management. In this sce-
nario, p53 staining and HPV studies may be of
value in that most uterine serous carcinomas
exhibit aberrant p53 staining (diffusely positive
or more uncommonly totally negative- [133,
134]) and are HPV negative whereas most cervi-
cal adenocarcinomas exhibit wild-type p53 stain-
ing (focal, weak and heterogenous pattern) and
are HPV positive.

The question also arises as to the immunophe-
notype of a mucinous adenocarcinoma of the
endometrium and an endometrioid adenocarci-
noma of the cervix; in other words, is the immu-
nophenotype more dependent on the site of origin
or the pattern of differentiation? One study which
addressed this issue found that if a tumour
exhibited diffuse positivity with ER and vimentin
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then it was almost certainly of endometrial
origin [89]. Some mucinous adenocarcinomas or
endometrioid adenocarcinomas with mucinous
differentiation arising in the endometrium may
be vimentin negative and CEA positive, this
immunophenotype overlapping with that of a
cervical adenocarcinoma. However, these endo-
metrial neoplasms are typically ER positive and
pl6 negative or focally positive. It is emphasised
that in an individual tumour, unexpected staining
reactions may occur with one or more of the
markers discussed. This can result in potential
diagnostic problems and illustrates that the
immunohistochemistry is always to be inter-
preted in light of the clinical, radiological, gross
pathological and microscopic findings.
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W. Glenn McCluggage

Abstract

This chapter deals with uncommon primary cervical neoplasms. Tumours
covered in this chapter include neuroendocrine neoplasms of which the
most common are small cell and large cell neuroendocrine carcinoma.
Transitional tumours and various mesenchymal, mixed epithelial and mes-
enchymal, melanocytic and haematopoetic neoplasms are also covered.

Keywords

Neuroendocrine carcinoma ¢ Transitional cell carcinoma * Mesenchymal
neoplasms * Malignant melanoma ¢ Malignant lymphoma

Introduction

Apart from squamous carcinoma, adenocarcinoma
and adenosquamous carcinoma, other primary
cervical epithelial neoplasms are uncommon or
rare. The most prevalent are neuroendocrine neo-
plasms, especially small cell and large cell neuro-
endocrine carcinoma. Mixed epithelial and
mesenchymal neoplasms (mixed Mullerian
tumours) occur in the cervix but much more
uncommonly than in the uterine corpus. Pure mes-
enchymal neoplasms, especially smooth muscle
tumours, also occur in the cervix, as do rarely lym-
phoid and melanocytic lesions and a variety of
other uncommon neoplasms. These various neo-
plasms are discussed in this chapter.

W.G. McCluggage et al., Cellular Pathology of Glandular Lesions and Uncommon Neoplasms of the Cervix,

Neuroendocrine Neoplasms
Definition and General Comments

The current 2003 World Health Organization
(WHO) classifies cervical neuroendocrine neo-
plasms as carcinoid tumour, atypical carcinoid
tumour, small cell carcinoma and large cell neu-
roendocrine carcinoma (LCNEC) [1]. The term
small cell neuroendocrine carcinoma (SCNEC)
is preferred rather than small cell carcinoma
(see below). The WHO classification is identical
to the classification currently employed for
pulmonary neuroendocrine neoplasms but dif-
ferent than that used for gastrointestinal neuro-
endocrine tumours where the terms grade 1, 2
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Fig.5.1 Cervical smallcell [ 4 N LG
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neuroendocrine carcinoma
composed of cells with scant
cytoplasm. There is nuclear
moulding and necrosis

and 3 neuroendocrine tumour are used. In the
cervix, SCNEC is the most common of these
neoplasms followed by LCNEC; carcinoid and
atypical carcinoid are extremely rare and are
morphologically identical to the corresponding
neoplasms in other organs [2-8]. It is recom-
mended that the term SCNEC should be used
rather than simply small cell carcinoma since a
small cell variant of squamous carcinoma exists
and use of the term small cell carcinoma can
result in confusion. This is important since the
management of SCNEC and LCNEC differs sig-
nificantly from non-neuroendocrine carcinomas.
For example, if a diagnosis of SCNEC or
LCNEC is made on a biopsy specimen, surgical
resection will generally not be undertaken even
if the tumour is small and clinically and radio-
logically confined to the cervix. In addition, the
chemotherapy regime will include specific
agents which are active against neuroendocrine
carcinomas and prophylactic cranial irradiation
may be administered.

Cervical SCNEC and LCNEC are HPV-
associated neoplasms, the most common HPV
types being 16 and 18; in most studies, HPV18
has been more common than 16 [6, 8]. There is
a definite association between cervical
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neuroendocrine carcinomas and premalignant or
malignant endocervical glandular lesions; foci of
CIN or squamous carcinoma are also occasion-
ally present. Occasional neoplasms are composed
of an admixture of SCNEC and LCNEC and in
some cases, the morphological features are such
that it may be difficult to categorise an individual
neoplasm as SCNEC or LCNEC. LCNEC is
likely underdiagnosed and may be misclassified
as poorly differentiated squamous carcinoma or
adenocarcinoma, since the pathologist may not
think of the diagnosis and fail to perform
appropriate immunohistochemical studies.

Morphological Features of SCNEC

SCNEC is characterised by the presence of a
monotonous population of cells with ovoid or
slightly spindled hyperchromatic nuclei, often
exhibiting moulding, and scanty cytoplasm
(Fig. 5.1). There is usually abundant mitotic and
apoptotic activity. There may be extensive crush
artefact, nuclear fragmentation and necrosis. The
growth pattern is usually predominantly diffuse
but nests, trabeculae, glandular and rosette-like
structures are sometimes present. As discussed,
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Fig.5.2 Combined cervical
small cell neuroendocrine
carcinoma and
adenocarcinoma

Fig. 5.3 Cervical large cell
neuroendocrine carcinoma
composed of cells with
abundant cytoplasm and an
organoid growth pattern

a premalignant or malignant endocervical
glandular lesion may also be present (Fig. 5.2)
and more uncommonly there is a component of
CIN or squamous carcinoma.

Morphological Features of LCNEC

LCNEC, as defined by Travis et al. [9] for the
corresponding pulmonary tumours, is character-

ised by:- (a) cells of large size, polygonal shape
and low nuclear to cytoplasmic ratio, (b) nuclei
with coarse chromatin and prominent nucleoli,
(c) mitotic activity in excess of 10 per 10 high
power fields, (d) immunohistochemical or ultra-
structural evidence of neuroendocrine differenti-
ation. Insular, nested, trabecular, glandular and
solid growth patterns are often present, either
alone or in combination (Fig. 5.3). There is often
extensive geographic necrosis. Nuclear palisading
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Fig. 5.4 Cervical small
cell neuroendocrine
carcinoma exhibiting
diffuse cytoplasmic staining
with synaptophysin

(a) and focal punctuate
cytoplasmic staining

with chromogranin (b)

may be apparent around the periphery of cell
nests and eosinophilic cytoplasmic granules
are present in some cases. A premalignant or
malignant squamous or glandular lesion may be
present and occasionally there is a component of
SCNEC. It should be noted that, analogous to
the situation in other organs, small numbers of
neuroendocrine cells, as demonstrated by immu-
nohistochemistry, may be present in cervical
squamous carcinomas and more commonly
in adenocarcinomas, especially when poorly

differentiated [10, 11], and this does not justify
a diagnosis of LCNEC.

Immunohistochemistry

SCNEC is variably positive with the neuroendo-
crine markers chromogranin, CD56, synaptophy-
sin and PGP9.5 (Fig. 5.4a). Of these, CD56 and
synaptophysin are the most sensitive but CD56
lacks specificity. Chromogranin is the most
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Fig. 5.5 Cervical small cell
neuroendocrine carcinoma
exhibiting diffuse nuclear
staining with TTF1

specific neuroendocrine marker but lacks
sensitivity with only about 50 % of these neo-
plasms being positive [12]. Chromomogranin
positivity may be very focal with punctuate cyto-
plasmic immunoreactivity which is only visible
on high power magnification (Fig. 5.4b). A diag-
nosis of SCNEC can be made in the absence of
neuroendocrine marker positivity if the morpho-
logical appearances are typical. SCNEC may be
only focally positive (often punctuate cytoplas-
mic staining) or even negative with broad spec-
trum cytokeratins. A diagnosis of LCNEC
requires neuroendocrine marker positivity and
most of these neoplasms are diffusely positive
with broad spectrum cytokeratins.

A high percentage of primary cervical SCNEC
and LCNEC are TTF1 positive, including some
with diffuse immunoreactivity (Fig. 5.5), and
this marker is of no value in distinction from a
pulmonary metastasis [12, 13]. Most SCNEC
and LCNEC are diffusely positive with p16 sec-
ondary to the presence of high risk HPV [12].
Diffuse p63 nuclear positivity is useful in con-
firming a small cell variant of squamous carci-
noma rather than SCNEC [14, 15]. However,
occasional SCNEC and LCNEC exhibit p63
nuclear immunoreactivity [12]. Some SCNEC
and LCNEC are positive with CK7, CK20,
neurofilament or CD99; such aberrant staining

reactions may result in misdiagnosis as a Merkel
cell carcinoma or a tumour in the Ewing family
[12]. Peptide hormones, including ACTH, sero-
tonin, somatostatin, calcitonin, glucagon and
gastrin, have been demonstrated in some of these
neoplasms [7].

Prognosis

Cervical neuroendocrine carcinomas of small
cell and large cell type are highly aggressive neo-
plasms with a propensity for widespread sys-
temic metastasis; even neoplasms with a minor
component of SCNEC or LCNEC may behave
aggressively. The overall prognosis is poor with
survival rates of 25-35 % [2-8]. Involvement of
regional and distant lymph nodes, lung, liver,
bone and brain is common.

Transitional Neoplasms

Occasional cervical neoplasms morphologically
resemble transitional cell tumours of the urologi-
cal tract. These usually take the form of papillary
neoplasms which are similar to papillary
transitional cell carcinomas of the urological
tract [16—18]. These have been variously termed
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Fig. 5.6 Papillary
transitional carcinoma
of cervix with broad
papillary arrangements
of epithelial cells (a).
On higher power
examination, the
nuclear features are
relatively bland (b)

papillary transitional cell carcinoma or papillary
squamotransitional carcinoma. Morphologically
they are composed of broad papillary arrange-
ments of stratified epithelium (Fig. 5.6a) some-
times, but not always, with relatively bland
nuclear features (Fig. 5.6b). Nuclear grooves
may be present and there can be evidence of
squamous differentiation in the form of keratini-
sation. Rare neoplasms have also exhibited glan-
dular differentiation [19]. Often these neoplasms
are entirely located on the mucosal surface with

4

no underlying stromal invasion, although this is
not always the case. These are usually HPV
related neoplasms, most commonly type 16.
Given the close morphological overlap between
transitional and squamous epithelium, it is likely
that these are related to papillary squamous carci-
nomas and in some cases the distinction between
a papillary variant of squamous carcinoma, squa-
motransitional carcinoma and transitional carci-
noma will be subjective. Occasional invasive
cervical carcinomas with transitional features
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Fig.5.7 Cervical neoplasm [
resembling inverted 3
transitional papilloma of
urinary tract

and high grade cytology have been reported
but these may simply be unusual variants of
squamous carcinoma [17]. A cervical neoplasm
morphologically resembling inverted transitional
papilloma of the urinary bladder has been
reported (Fig. 5.7); both this neoplasm and a
similar vaginal lesion contained HPV 42 [20].

Mesenchymal Neoplasms

Mesenchymal neoplasms are much more
uncommon in the cervix than in the uterine
corpus and some involve the cervix by direct
spread from the corpus.

Smooth Muscle Neoplasms

Leiomyomas are by far the most common mesen-
chymal neoplasm to occur within the cervix but
are much more uncommon than in the uterine
corpus. The morphological features are usually
those of a typical leiomyoma but compared to
their counterparts in the corpus, cervical leiomyo-
mas are more likely to exhibit nuclear palisading,
reminiscent of a neurilemmoma (“neurilem-
moma-like” leiomyoma or ‘“schwannoma-like”
leiomyoma) (Fig. 5.8). Leiomyoma variants,

similar to those occurring in the corpus, also
occur in the cervix. Leiomyosarcomas, including
epithelioid and myxoid variants, occasionally
occur as primary cervical neoplasms.

Embryonal Rhabdomyosarcoma

Embryonal rhabdomyosarcoma (sarcoma bot-
ryoides) occurs as a primary cervical neo-
plasm, most commonly in the late teens and
early twenties (mean age 18 years), although
the age range is relatively wide [21-25]. The
usual presentation is vaginal bleeding or a
mass protruding from the introitus. There is a
rare association between cervical embryonal
rhabdomyosarcoma, ovarian Sertoli-Leydig
cell tumour and pleuropulmonary blastoma
and this is thought to be due to underlying
DICER1 mutation [24, 26].

Grossly, cervical embryonal rhabdomyosar-
coma usually takes the form of a polypoid mass
or multiple polyps which may be totally removed
by polypectomy. Occasionally, there is an infil-
trative growth pattern without a polypoid archi-
tecture but this is uncommon. The cut surface
may be myxoid with areas of necrosis and some
neoplasms have an overtly botryoid (grape-like)
gross appearance.
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Fig. 5.8 Leiomyoma of
cervix exhibiting nuclear
palisading, in keeping with
“neurilemmoma-like”
leiomyoma

Histological examination characteristically
shows a polypoid lesion covered by a variety
of types of benign glandular Mullerian type
epithelium, sometimes with focal squamous
differentiation (Fig. 5.9a). Glands may also be
present quite deep within the core of the neo-
plasm. The features of malignancy may be subtle
in that, in large part, the stroma can be hypocel-
lular and myxoid or oedematous. However,
tightly packed hypercellular foci are also present
which sometimes coalesce to form large cellular
aggregates. There is usually mitotic and apop-
totic activity within the cellular foci (Fig. 5.9b).
Characteristically there is increased cellularity
around the glandular elements, resulting in a
cambium layer and here mitotic figures and apop-
totic bodies are usually apparent. Most of the
stromal cells have small hyperchromatic nuclei
with scant cytoplasm and delicate cytoplasmic
processes but cells with larger nuclei and an
almost epithelioid appearance may be present.
Cells with more abundant eosinophilic cytoplasm
and cytoplasmic cross striations may also be
identified (Fig. 5.9¢) but these are typically diffi-
cult to find, are not present in all cases and are not
necessary for the diagnosis. Islands of hyaline or
cellular, but benign, cartilage are a common fea-
ture being found in approximately 50 % of these

neoplasms (Fig. 5.9d), a much higher incidence
than in embryonal rhabdomyosarcoma arising at
other sites [21-25]. In occasional cases, there are
foci resembling alveolar rhabdomyosarcoma or
collections of pleomorphic cells with multilo-
bated nuclei are present; the clinical significance
of these features is uncertain [24, 27]. Hyaline
globules may be present in association with the
pleomorphic cells. There are commonly areas of
haemorrhage with extravasated erythrocytes or
necrosis. Positive nuclear staining with the skel-
etal muscle markers myogenin and myoD1
assists in diagnosis but typically only a minor
proportion of the nuclei are immunoreactive
(Fig. 5.10). Desmin is usually positive but it
should be noted that normal cervical stroma is
also desmin positive. Hormone receptors (ER
and PR) are generally negative.

Given the polypoid nature of the lesion and
the presence of a cambium layer, one of the main
differential diagnoses is adenosarcoma with het-
erologous stromal elements, especially in those
cases where glands are present deep within the
core of the neoplasm. An absence of the typical
phyllodes-like (club-like or leaf-like) architec-
ture of adenosarcoma is helpful, as is the usual
relative paucity of glands deep within the stroma.
Adenosarcomas usually occur in an older age
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group. However, in some cases the distinction
between embryonal thabdomyosarcoma and ade-
nosarcoma may be arbitrary and it is possible that
some cervical embryonal rhabdomyosarcomas
represent a form of adenosarcoma with heterolo-
gous stromal elements and stromal overgrowth.
Given the hypocellular background, an unusual
benign endocervical or endometrial polyp or
endometriosis may also be considered in the dif-
ferential diagnosis but these are usually easily

Fig. 5.9 Embryonal
rhabdomyosarcoma of
cervix with low power
polypoid architecture. The
lesion is covered by
squamous epithelium and
the underlying stroma is
somewhat oedematous with
cellular foci (a). Cellular
aggregates exhibiting mitotic
activity (b). Collections of
cells with more abundant
eosinophilic cytoplasm are
present in some cases (c).
Islands of cellular cartilage
are present in some cases (d)

excluded given the morphological features
described above.

Most cervical embryonal rhabdomyosarco-
mas are treated by a combination of surgery
(which may be radical or comprise local conser-
vative excision) and chemotherapy and the over-
all prognosis is good with an 80 % overall
survival [21, 24, 25]. The main adverse prognos-
tic feature is deep invasion of the cervical stroma
but this is uncommon.
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Fig. 5.9 (continued)

Myofibroblastoma of the Lower
Female Genital Tract

Myofibroblastoma of the lower female genital (also
referred to as superficial cervicovaginal myofibro-
blastoma) is an uncommon mesenchymal neoplasm
most commonly occurring in the vagina but also
arising more uncommonly in the cervix [28-30].
This lesion was first described by Laskin et al.
who reported a distinctive mesenchymal tumour
arising in the superficial lamina propria of the

cervix and vagina [28]. The term superficial
cervicovaginal myofibroblastoma was proposed
to encompass the superficial location in the
cervix or vagina and presumed myofibroblastic
differentiation. A subsequent series of cases
involved the vagina and the vulva and the term
superficial myofibroblastoma of the lower female
genital tract was proposed since some neoplasms
have a vulval location [29].

These neoplasms occur in premenopausal or
postmenopausal women and usually present as
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polypoid lesions. Some patients have been taking
tamoxifen, raising the possibility of an association
with this medication [28-30]. Based on the mor-
phology and follow up, superficial myofibroblas-
toma of the lower female genital tract is a benign
lesion, although there is uncommonly local recur-
rence following excision [28-30]. Metastasis or
malignant transformation has not been reported.

Grossly these are well circumscribed and
are often, but not always, polypoid in appearance.
Histological examination shows a well-
circumscribed but unencapsulated lesion covered
by unremarkable squamous or glandular epithe-
lium. Deep to the surface epithelium, there is
usually an uninvolved Grenz zone, although
sometimes the lesion extends up to the epithelial-
stromal junction. There are typically areas of
varying cellularity, the constituent cells having
bland ovoid, spindled or stellate nuclei, some-
times with a somewhat wavy appearance, embed-
ded in a finely collagenous stroma, sometimes
with thicker collagen bundles (Fig. 5.11a).
Multiple architectural patterns, including lace-
like, sieve-like and fascicular, which result in a
heterogeneous appearance, are a characteristic
feature, as are myxoid or oedematous foci. Few
or no mitoses are present.

The cells are positive with vimentin and
usually with desmin [28-30]. CD34 and smooth

muscle actin (SMA) are positive in some cases
and most are ER and PR positive. S100, EMA,
h-caldesmon, HMGA?2 and cytokeratins are neg-
ative. Desmin staining typically highlights the
ramifying dendritic processes of many of the
tumour cells (Fig. 5.11b) [28-30]. The immuno-
phenotype is nonspecific and identical to that of
many of the other site specific mesenchymal
lesions which involve the lower female genital
tract, especially the vulva and vagina.

The main differential diagnosis in the cervix is
likely to be an unusual endocervical polyp and
focally the stroma of endocervical polyps may
resemble myofibroblastoma of the lower female
genital tract. However, mucinous glands are usu-
ally present throughout endocervical polyps
while more than an occasional entrapped gland is
unusual in myofibroblastoma of the lower female
genital tract. A fibroepithelial polyp may also
enter into the differential diagnosis. The Grenz
zone which is typical of superficial myofibroblas-
toma of the lower female genital tract is not a fea-
ture of fibroepithelial polyp and the former is
characterised by a more heterogenous appear-
ance with a variety of architectural patterns.
Negative staining with S100 helps to exclude a
neural lesion since some of the morphological
features, such as the presence of wavy nuclei,
may raise this possibility.
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Fig.5.11 Superficial
myofibroblastoma of the
lower female genital tract
with bland spindle shaped
cells in an oedematous
stroma (a). There is diffuse
staining with desmin which
highlights dendritic cell
processes (b)

Other Mesenchymal Neoplasms

Other mesenchymal tumours reported as primary
neoplasms in the cervix include endometrial
stromal neoplasms, uterine tumour resembling
ovarian sex cord tumour (UTROSCT), alveolar
soft part sarcoma (more common in cervix than
uterine corpus), inflammatory myofibroblastic
tumour, epithelioid sarcoma, perivascular
epithelioid cell tumour (PEComa), malignant
rhabdoid tumour, schwannoma, neurofibroma,
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haemangioma, liposarcoma, tumours in the
Ewing family and malignant peripheral nerve
sheath tumour (malignant schwannoma) [31-38-
reviewed in 38]. The morphological features are
identical to when these tumours occur at more
usual sites but the pathologist may not think of
the diagnosis given the rarity of these neoplasms
in the cervix. Three cases of an S100 and CD34
positive cervical sarcoma which the authors
termed fibroblastic malignant peripheral nerve
sheath tumour (neurofibrosarcoma) have been
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Fig.5.12 Pseudoneoplastic
myxoid change of cervical
stroma

reported [39]. Rare cases of pseudoneoplastic
myxoid change of the cervical stroma have been
reported (Fig. 5.12) [40]. Fibroepithelial polyps,
similar to those occurring in the vulva or vagina,
rarely arise within the cervix and may contain a
population of atypical stromal fibroblasts.

Mixed Epithelial and Mesenchymal
Neoplasms

The same variety of mixed epithelial and
mesenchymal neoplasms (mixed Mullerian
tumours) that affect the uterine corpus, namely
carcinosarcoma, adenofibroma and adenosar-
coma, occur more uncommonly in the cervix. It
is doubtful whether the entity of carcinofibroma
exists and a primary cervical example has never
been reported.

Carcinosarcoma

Carcinosarcomas of the cervix are much more
uncommon than their counterpart within the
uterine corpus [41]. Morphologically they are
characterized by a malignant epithelial and
mesenchymal component, both of which are
typically high grade and sharply demarcated

from one another. The epithelial component may
be squamous, glandular of various types or
undifferentiated. Compared to carcinosarcomas
of the uterine corpus, the epithelial component is
more likely to be squamous, adenoid cystic,
adenoid cystic-like or adenoid basal in type
(Fig. 5.13). The mesenchymal component may

comprise undifferentiated sarcoma, fibrosar-
coma, leiomyosarcoma or heterologous elements
such as chondrosarcoma or rthabdomyosarcoma
may be present. Before making a diagnosis of a
primary carcinosarcoma of the cervix, spread
from a neoplasm in the uterine corpus should be
excluded. Carcinosarcoma of the cervix with a
squamous element should be distinguished from
squamous carcinoma with a spindle cell compo-
nent (spindle cell squamous carcinoma); positive
staining with cytokeratins or p63 in the spindle
cell elements may assist in diagnosing spindle
cell squamous carcinoma, although expression of
these markers is often absent or markedly reduced
in the spindle cells.

Adenofibroma and Adenosarcoma
Adenofibroma and adenosarcoma are rare pri-

mary cervical neoplasms and are much more
uncommon than their counterparts in the uterine
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Fig.5.13 Carcinosarcoma
of cervix composed of
malignant epithelial and
mesenchymal components.
The epithelial element is
squamous in type (a). In (b)
the epithelial component is
adenoid cystic-like

corpus which may involve the cervix [42, 43].
They are composed of a benign epithelial
component and a stromal component which is
benign (adenofibroma) or malignant (adenosar-
coma). Adenofibroma is more uncommon than
adenosarcoma and some doubt the existence of
the former [42, 44]. Grossly these are usually
polypoid lesions, sometimes with a lobulated
architecture or a “spongy” appearance on cut
surface, which project into the cervical canal

(Fig. 5.14a). Morphologically, the low power
architecture is “club-like”, “leaf-like” or “phyl-
lodes-like” (Fig. 5.14b). The surface is covered
by benign glandular epithelium of a variety of
Mullerian types; there may be foci of squamous
epithelium. The stromal component is usually
morphologically quite bland and non-descript
fibrous or endometrial stromal-like. According
to the WHO, adenosarcoma is distinguished
from adenofibroma by increased cellularity
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surrounding the epithelial elements (cambium
layer) and stromal atypia and mitotic activity in
excess of 2 per 10 high power fields (Fig. 5.14c)
[42—44]. However, in practice, a diagnosis of
adenosarcoma is usually made in the absence of
this degree of mitotic activity if the characteristic
low power architecture and cambium layer are
present [42]. Sometimes, there is focal “sex cord-
like” differentiation within the stromal component
where the stromal cells have an epithelioid
appearance and are arranged in nests, cords and
trabeculae, resembling ovarian sex cord

Fig.5.14 Adenosarcoma of
cervix exhibiting gross
lobulated architecture (a).
On low power there is a
“phyllodes-like” architecture
with increased cellularity
around glands (cambium
layer) (b). There is mitotic
activity within the cambium
layer (¢). Adenosarcoma
exhibiting sex cord-like foci
within the stromal compo-
nent (d)

cells (Fig. 5.14d). Rarely there are heterologous
elements in the form of rhabdomyoblasts or
cartilage.

The treatment of choice of these neoplasms
is hysterectomy given the risk of recurrence
following polypectomy. Even adenofibromas
may recur. The main adverse prognostic features
with adenosarcoma are deep stromal invasion
and sarcomatous overgrowth, both of which are
uncommon [42]. Sarcomatous overgrowth is
defined as areas of pure sarcoma without epithe-
lium involving greater than 25 % of the neoplasm.
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Fig.5.14 (continued)

The areas of sarcomatous overgrowth, which
often comprise much more than 25 % of the neo-
plasm such that residual benign epithelium may
be identified only focally, are usually composed
of poorly differentiated sarcoma, resembling
undifferentiated sarcoma, with much more atypia
and mitotic activity than in the sarcomatous ele-
ment of the residual adenosarcoma. As such, this
can be regarded as dedifferentiation of the low
grade stromal component. Heterologous ele-
ments, most commonly rhabdomyosarcoma, may

be present in the areas of sarcomatous
overgrowth.

Previously, there was no staging system for
uterine adenosarcoma but FIGO staging systems
for uterine sarcomas were published in 2009
[45]. Adenosarcomas have a separate staging
system to leiomyosarcomas and endometrial
stromal sarcomas. Stage 1 adenosarcomas are
confined to the uterus (corpus and cervix) with
substages of 1A, 1B and 1C (tumour limited to

endometrium/endocervix with no myometrial
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invasion, less than or equal to half myometrial
invasion, more than half myometrial invasion
respectively) [45].

It has been proposed to combine adenofibroma
and adenosarcoma into a single category of
mixed epithelial and stromal neoplasm and rec-
ognise that these are a spectrum of tumours com-
posed of a benign epithelial component and a
stromal element which is an integral part of the
neoplasm and which is generally of low grade
malignancy [42, 44]. One reason for this is that it
has been shown that occasional tumours which
would be categorised as adenofibroma on the
basis of mitotic count can recur or even metasta-
sise [45]. Additionally, there are multiple prob-
lems in counting mitotic figures with significant
interobserver variation amongst pathologists.

Occasional benign endocervical (or endome-
trial) polyps contain focal areas which raise the
possibility of a lesion in the adenofibroma/adeno-
sarcoma category. For example, focally there
may be a “phyllodes-like” architecture and/or
increased cellularity surrounding the glands.
Such cases are best reported as benign endocervi-
cal polyps with unusual features and follow up in
such cases is usually uneventful [46]. The differ-
ential diagnosis between adenosarcoma and
embryonal rhabdomyosarcoma is discussed in
the section on “Embryonal rhabdomyosarcoma”.
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Haematopoietic Lesions
Lymphomas and Leukaemias

Lymphomas and leukaemias uncommonly
involve the cervix, usually as part of a systemic
process [47, 48]. Rare primary cervical lympho-
mas occur but strict criteria should be used to
exclude spread from elsewhere. Primary cervical
lymphomas are most commonly of diffuse large
B cell or follicular type but a variety of rarer
types have also been reported. In primary cervi-
cal lymphomas, there is often a subepithelial
zone of uninvolved stroma with entrapmenent of
endocervical glands and intact surface epithe-
lium. There is usually deep stromal invasion
with a nodular pattern. One peculiar feature is
the tendency for primary cervical lymphomas to
exhibit marked sclerosis which can result in
“epithelial” patterns, including single cells,
groups and cords; this may to some extent
obscure the underlying lymphoid nature of the
lesion [49] (Fig. 5.15). Cytoplasmic clearing
may also be present. Immunohistochemistry
and/or molecular studies are necessary for diag-
nosis and precise classification. Primary cervical
lymphomas are not uncommonly misdiagnosed
by the pathologist since lymphomas are rare at
this site and the morphological features may be
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Fig.5.16 Lymphoma-like
lesion with dense band of
lymphoid cells involving the
mucosal surface of the cervix
which is ulcerated (a). On
high power, there is a
polymorphous population of
cells with significant
numbers of blasts (b)

confused with another neoplasm or even an
inflammatory process.

Lymphoma-Like Lesion

This uncommon lesion usually occurs in women in
the reproductive years [50, 51]. It is most common
in the cervix but may also involve the endome-
trium. Rare cases have been associated with cyto-
megalovirus or Epstein Barr virus. It has also been
suggested that a prior surgical procedure may be
an aetiological factor [52]. Although there may be

surface ulceration, lymphoma-like lesion is usu-
ally an incidental microscopic finding, in contrast
to lymphoma which typically forms a mass and
this may be useful in the distinction. Lymphoma-
like lesion is morphologically composed of a
dense infiltrate of lymphoid cells which may
result in consideration of a lymphoma. The lym-
phoid infiltrate is usually band-like and is situated
just deep to the surface mucosa which, as stated,
may be ulcerated (Fig. 5.16a). There is no deep
extension. The lymphoid population is polymor-
phic but significant numbers of large blasts exhib-
iting mitotic activity can be present (Fig. 5.16b).
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Plasma cells, lymphocytes and polymorphs are
often admixed. Immunohistochemical studies
show a mixture of B and T lymphoid cells with-
out evidence of light chain restriction. Occasional
cases exhibit clonal immunoglobulin heavy chain
gene rearrangement which does not warrant a
diagnosis of lymphoma [50].

Melanocytic Neoplasms

Primary melanocytic neoplasms are rare within
the cervix but benign and malignant variants
occasionally occur. They may arise from melanin
containing cells (melanocytes) which have been
identified in cervical epithelium. The most com-
mon benign melanocytic lesion in the cervix is a
blue naevus [53]. This is usually an incidental
microscopic finding but occasionally is visible
grossly as an area of pigmentation. Blue naevus
consists of S100 positive polygonal and spindle
cells containing melanin pigment within the
superficial cervical stroma (Fig. 5.17). Melanosis
is characterized by an area of mucosal pigmenta-
tion on gross examination. Histology shows pig-
mentation of the basal layers of the squamous
epithelium with or without the presence of basal
melanocytes [54].

Malignant melanomas also occur rarely within
the cervix and are morphologically similar to
melanomas elsewhere [55]. They are usually
composed of polygonal or spindle cells or a
combination with intracytoplasmic pigment,
although some can be amelanotic. Before diag-
nosing a primary cervical malignant melanoma, a
metastasis or direct spread from elsewhere, for
example the vagina, should be excluded. Adjacent
in situ melanoma is useful in helping to confirm a
primary cervical neoplasm. However, occasion-
ally secondary melanomas in the cervix can
exhibit an intraepidermal growth pattern which
can mimic in situ melanoma. As in other sites, pri-
mary cervical malignant melanomas can mimic a
variety of other neoplasms and the pathologist
should always suspect this diagnosis, especially
with a poorly differentiated tumour. Positive stain-
ing with melanocytic markers (S100, HMB45,
melan-A) assists in establishing the diagnosis.

Miscellaneous Neoplasms

Miscellanous neoplasms which rarely arise in the
cervix include trophoblastic tumours, yolk sac
tumour, teratomas and extramammary Paget’s
disease [56, 57].
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Abstract

In this chapter the appearance of in situ and invasive glandular neoplasms
of the cervix and their cytological mimics will be described.
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Introduction

Although the histological appearance of adeno-
carcinoma in situ of the endocervix (AIS) was
described by Friedel and McKay in 1953, it was
not until nearly 20 years later that Barter and
Waters provided the first description of the cyto-
logical manifestations of AIS in conventional
cervical cytology preparations, which were sub-
sequently expanded and refined by other work-
ers, and the cytological appearances suggestive
of invasive cervical adenocarcinoma described
[1-7]. More recently, defining criteria to separate
normal or metaplastic from neoplastic endocervi-
cal cells and the cytological appearances in the
two most commonly used liquid based cytology
systems have also been described [8—14].

W.G. McCluggage et al., Cellular Pathology of Glandular Lesions and Uncommon Neoplasms of the Cervix,

Cervical Glandular Intraepithelial
Neoplasia (CGIN)/Adenocarcinoma
In Situ (AIS)

The cytological appearance of CGIN/AIS in both
conventional and liquid-based cervical cytology
preparations reflects the histological appearances
described in Chap. 3 and it is often the abnormal
microarchitecture of crowded cellular groups that
first draws attention at routine screening
magnification.

Sheets of exfoliated cells from CGIN present
as variable sized groups of crowded cells with
frequent overlapping nuclei of uniform size and
loss of the “honeycomb” pattern of normal endo-
cervical cells (Fig. 6.1). At the margin of the cell
groups there may be disrupted crypt openings
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Fig.6.1 A group of
crowded disorganised
atypical endocervical
cells derived from
adenocarcinoma in situ
in a conventional cervical
smear (a) and a SurePath
LBC preparation (b)

. _‘,A “r

and within the cell groups rosette formation,
representing abortive attempts at glandular
differentiation. Isolated rosettes may also be
present (Fig. 6.2). In addition, at the margin of
the cell groups, the nuclei of the constituent cells
may lie at different levels (pseudostratification)
and as a result of partial or complete loss of cyto-
plasm, bare nuclei or nuclei with tapering deli-
cate cytoplasmic tags project from the crowded
cell groups: an appearance first described as

“feathering” by Pacey and colleagues in
conventional cervical smears (Fig. 6.3). Although
this appearance is less common and may be more
subtle in liquid based cervical cytology prepara-
tions, it may still be a useful criteria to distin-
guish neoplastic glandular from squamous
lesions in hyperchromatic crowded cell groups.
Cells derived from CGIN may also present as
short strips with a straight or slightly curved con-
tour in which there is pseudostratification of
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nuclei with a common cytoplasmic border
(Fig. 6.4). Especially in SurePath liquid based
cytology preparations the dyskaryotic nuclei tend
to fan out resulting in an appearance resembling
a bird’s tail or fish tail (Fig. 6.5).

Isolated or loosely cohesive small groups of
neoplastic glandular cells may also be present in
the background and as described above fre-
quently have delicate cytoplasm which tends to

Fig.6.2 Disrupted crypt
opening (‘torn open gland’)
at the edge of a group of
cells derived from
adenocarcinoma in situ

in a conventional cervical
smear (a) and rosette
formation in a conventional
cervical smear (b)

and a SurePath LBC
preparation (c)

taper from the nucleus resulting in a so-called
“snake and egg” effect (Fig. 6.6).

Cell nuclei, whether in individual cells or
groups of cells, are usually of similar size to that
of normal endocervical cell nuclei, show minimal
anisonucleosis, and are oval in shape with smooth
nuclear membranes of variable thickness. Nuclear
chromatin is of even distribution but varies from
fine to coarse granularity resulting in a




138 6 Cytology of Glandular Lesions

Fig.6.2 (continued) » P W ™
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Fig.6.3 “Feathering” in
adenocarcinoma in situ in a
conventional cervical smear
(a) and a SurePath LBC
preparation (b). Note the
bare nuclei and nuclei with
tapering delicate cytoplasmic
tags projecting from the cell
group
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Fig.6.3 (continued)

Fig.6.4 Strips of cells from
adenocarcinoma in situ with
characteristic nuclear
pseudostratification and a
common cytoplasmic border
(a, b). SurePath LBC

a
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Fig.6.4 (continued)

Fig.6.5 Slightly curved
pesudostratified strips of
cells from adenocarcinoma
in situ resembling a bird’s
tail or fish tail (a, b).
SurePath LBC
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Fig.6.5 (continued)

Fig.6.6 Neoplastic
glandular cells with tapering
delicate cytoplasm — “snake
and egg” appearance. Note
the characteristic fine and
coarse granular nuclear
chromatin. SurePath LBC

“salt-and-pepper” appearance. Mitoses and apop-
totic bodies are frequently identified in crowded
cell groups and may be present in exfoliated
strips of neoplastic endocervical cells.

The appearances described above relate to the
usual or endocervical type of CGIN. In intestinal
type CGIN individual cells with prominent soli-
tary cytoplasmic vacuoles (goblet cells) are

present and an extremely useful clue as to the
neoplastic nature of the process (see Chap. 3)
(Fig. 6.7). In endometrioid type CGIN the over-
all microarchitectural and cytomorphological
features are similar to those of usual type CGIN
but the individual cells have small even sized
nuclei which are rounded rather than oval [15]
(Fig. 6.8).
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Fig.6.7 Intestinal type -
adenocarcinoma in situ with

characteristic goblet cell

formation (a, b). SurePath

LBC

Mimics of CGIN

There are a number of conditions which may in
part cytologically mimic CGIN and cause diag-
nostic confusion, reflected in the generally
reduced sensitivity and specificity of cytological
detection of CGIN compared with CIN [16-21].
Furthermore, CGIN and CIN may coexist result-
ing in a mixed cytological pattern in cervical
cytology preparations [16].

Endocervical Crypt Involvement
by High Grade CIN (CIN 2/3) (HSIL)

The cytological appearance of endocervical crypt
involvement by high grade CIN has been
described by Selvaggi and is similar in both con-
ventional and liquid-based cervical cytology
preparations [22, 23].

Exfoliated cells from crypts involved by high
grade CIN may present one of two patterns. The
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Fig.6.8 Endometrioid type
adenocarcinoma in situ.

A disorganised crowded
group of small glandular
cells with even sized
rounded nuclei. SurePath
LBC

Fig.6.9 High grade CIN
involving an endocervical
crypt. An oval cluster of
abnormal cells with smooth
cell borders. Note the
transition from totally
disorganised cells in the
centre, lacking any
honeycomb pattern, to
flattened disorganised cells
at the periphery. SurePath
LBC

type A pattern designated by Selvaggi consists of
oval clusters of abnormal cells with smooth cell
or slightly irregular borders in which the cells at
the periphery are flattened or disorganised and
those within the centre totally disorganised often
with a spindling or whirling arrangement, in con-
trast to the residual honeycomb pattern of CGIN;
the constituent cells show an increased nuclear/
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cytoplasmic ratio and hyperchromatic nuclei
with granular chromatin (Fig. 6.9). The type B
pattern consists of sheets of columnar cells with
peripheral palisading and nuclear pseudostratifi-
cation, suggestive of CGIN, but with nuclear
features of squamous differentiation. The latter is
characterised by evenly distributed chromatin or
chromatin clumping and clearing, variation in
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Fig.6.10 High grade CIN
involving an endocervical
crypt. Sheets of columnar
cells with peripheral
palisading and nuclear
pseudostratification,
suggestive of CGIN, but
nuclear features of squamous
differentiation, no feathering
and intact cytoplasm.
SurePath LBC

size and shape of peripheral nuclei, irregularity
of nuclear outlines with occasional notches and
micronucleoli, which contrasts with the “salt and
pepper” pattern of chromatin, relatively uniform
nuclear size, shape and outline, and prominent
nucleoli in neoplastic endocervical cells.
Furthermore if palisaded or pseudo-stratified
cells are present at the periphery of groups of
cells derived from crypts involved by CIN, the
cytoplasm is usually intact and dense with smooth
edges and does not show the wispy cytoplasmic
tags typical of CGIN (Fig. 6.10). Apoptosis and
mitoses are clearly visualized in both entities and
do not permit reliable distinction.

Inflammatory Change in Endocervical
Cells and Benign Endocervical Polyps

In many women with cervicitis or a benign
endocervical polyp, cytology samples are entirely
normal but in some cases endocervical cells may
show reactive changes consisting of crowded cell
groups with dense cyanophilic or eosinophilic cyto-
plasm, maintenance of internuclear spacing, aniso-
nucleosis in round or ovoid nuclei, hyperchromasia
and prominent nucleoli [12, 24, 25] (Fig. 6.11).
Occasionally polypoid tissue fragments from
endocervical polyps appear in cervical cytology
samples, comprising an inner core of numerous
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small dark stromal cells, covered by a layer of
columnar cells with basal nuclei and tissue frag-
ments from lower uterine segment polyps, which
typically have a low gland to stroma ratio, pres-
ent as small vessels running in various directions
connected by thin sheets of small ovoid cells with
indistinct cytoplasm [26].

Microglandular hyperplasia, as described
below, is sometimes seen in cytology samples
from a polyp.

Cervical Endometriosis and Lower
Uterine Segment Sampling

Although spontaneous endometriosis of the
cervix has been described, it is uncommon unless
there has been a previous operative procedure
such as a loop or cone biopsy or trachelectomy,
superficial endometriosis then resulting from
direct implantation at the site of injury during a
subsequent menstrual period; alternatively endo-
cervical brush samplers or spatulae with elon-
gated tips may directly sample the lower uterine
segment and harvest endometrial glands and
stroma as intact tissue fragments [24, 27-35].

In conventional and liquid based cervical cytol-
ogy samples, endometrial cells from the cervix
are well preserved and are arranged in large sheets
or strips showing gland openings and nuclear
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Fig.6.11 Reactive changes
in endocervical cells viewed
in strips (a) and sheets (b)

stratification respectively composed of cuboidal
cells with a high nuclear/cytoplasmic ratio, rela-
tively hyperchromatic nuclei with irregular con-
tours and coarse chromatin; prominent nucleoli
and mitoses may be found (Fig. 6.12). These fea-
tures, together with the exfoliation pattern
described, carry the risk that the cells may be mis-
taken for dyskaryotic endocervical cells. The latter
cells, however, typically present as sheets of
monotonous cells with crowded overlapping
nuclei and the sheets have more striking architec-
tural abnormalities.

Endometrial stromal cells may also be pres-
ent, either in loose groups with ragged edges or

admixed with the epithelial cells. Stromal cells
are oval or round with rounded or reniform nuclei
and scanty ill-defined cytoplasm, which is more
abundant during the secretory phase of the cycle.
The presence of stromal cells enables the diagno-
sis of endometriosis to be made [24, 28]. In con-
ventional smears in particular the specimen may
also be heavily blood stained. Directly sampled
tissue from the lower uterine segment consists of
tubular structures with well demarcated outlines
composed of small uniform cuboidal cells with a
peripheral rim of elongated delicate stromal cells
orientated along the long axis of the tubular
structure; these characteristic features are readily
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identified at low power routine screening
magnification. Such structures are often likened
to “elephant trunks” (Fig. 6.13).

Tubal and Tuboendometrioid
Metaplasia

Tubal metaplasia refers to replacement of
epithelium at Mullerian-derived sites, such as the

Fig.6.12 Endometriosis
of the cervix. A large sheet
of cuboidal endometrial cells {
showing gland openings and
nuclear stratification on a
haemorrhagic background in
a conventional smear (From
Smith [84] with permission)

Fig.6.13 Directly sampled
tissue from the lower uterine
segment in a conventional
cervical smear (a)

and SurePath LBC
preparation (b)

endometrial cavity or endocervix, by benign
epithelium resembling that of the fallopian tube;
in addition, tubal metaplasia frequently includes
cells of endometrial type, so-called tuboendome-
trioid metaplasia. Tubal metaplasia has been
found in between 31 and 100 % of adequately
sampled cervices removed for both neoplastic and
non-neoplastic reasons and tubal or tuboendome-
trioid metaplasia has been reported in 26 % of
cervices removed after cone biopsy [27, 36-38].
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Fig.6.13 (continued)

Tubal and tuboendometrioid metaplasia tends
to be multifocal and involve upper endocervical
crypts rather than the lower endocervix and sur-
face epithelium. Therefore it is more likely to be
encountered in cervical cytology specimens fol-
lowing the use of brush devices for liquid based
cytology sampling [38, 39]. Endometriosis may
also occur in the same group of patients, as already
described, although it is a less frequent event.

Although not thought to be preneoplastic, it is
important that the cytological appearances are
recognized and not misinterpreted as indicating
endocervical glandular dysplasia: in one study
tubal metaplasia accounted for the smear appear-
ances in 76 % of cases in which endocervical
glandular dysplasia had been suggested [40].

The cytological appearances in both conven-
tional smears and liquid based preparations have
been described in detail [39, 41-43]. All three
cell types found in normal fallopian tube
epithelium should be present, namely ciliated
cells, secretory non-ciliated cells and intercalary
cells. Although the proportion of these cells
varies greatly between individual samples, cili-
ated columnar cells with apical terminal bars
are necessary for the diagnosis and typically
present as aligned groups of cells with well
demarcated cytoplasm, which contrasts with the
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pseudostratified edge, bare nuclei and tapering
cytoplasm of AIS (Fig. 6.14).

The cells, which are smaller than endocervical
cells, may be arranged in flat sheets, three-
dimensional clusters, small poorly cohesive
groups or occur singly. Their nuclei, which are
oval, round or elongated and are usually basal in
position, tend to be larger than those of endocer-
vical cells and evenly spaced with finely granular
nuclear chromatin which is slightly darker than
that of endocervical cell nuclei. Nucleoli are
more often visible in LBC preparations and are
small and single.

Intercalary cells, exclusive to tubal metaplasia
but less readily identified in cytology samples,
have triangular dark staining nuclei and little
cytoplasm, in contrast to the other cells which
have varying amounts of granular or vacuolated
cytoplasm. Mitoses are rare.

The differential diagnosis includes cervical
endometriosis, endometrial cells from the lower
uterine segment, microglandular and reserve cell
hyperplasia, ‘reactive’ endocervical cells, and
dyskaryotic cells from CIN 3 involving endocer-
vical glands. Cilia are usually a feature of benign
endocervical cells although a solitary case has
been reported of histologically confirmed ciliated
adenocarcinoma of the cervix with prior
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Fig.6.14 Tuboendometrioid
metaplasia in a SurePath
LBC preparation. Note the
cellular alignment, terminal
bars and cilia

Fig.6.15 Microglandular
hyperplasia of the cervix in a
SurePath LBC preparation.
Small groups of glandular
cells of variable size with
bland nuclear features and
abundant focally vacuolated
cytoplasm (Courtesy of Dr C
Waddell, Birmingham
Cytology Training Centre)

liquid-based cervical cytology showing atypical,
ciliated glandular cells that initially raised the
diagnostic consideration of tubal metaplasia [44].

Microglandular Hyperplasia

The cytological appearances of microglandular
hyperplasia reflect the histological appearances
described in Chap. 2 and are characterised by
bidimensional or tridimensional cellular clusters

made up of cubic or cylindrical glandular cells
with vacuolated cytoplasm; basaloid cells with
dense cytoplasm, corresponding to immature
squamous metaplasia; and subcylindrical reserve
cells with small, round nuclei and scant cyto-
plasm. The clusters also show microlumina or

fenestrated spaces, preserved polarity and
absence of nuclear peripheral dispersion [45]
(Fig. 6.15). Microglandular hyperplasia is a very
common condition but is only likely to cause
cytological confusion with endocervical or
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Stratified Mucin Producing Intraepithelial Lesion (SMILE)

Fig.6.16 Radiation change
in endocervical cells in a
conventional smear.
Disorganised clusters of cells
with loss of the normal
honeycomb pattern,
anisonucleosis, nucleolar
enlargement, occasional
multinucleation and
abundant cytoplasm (From
Waddell and Chandra [85]
with permission)

endometrial neoplasia in the most florid papillary
forms [39, 46-48].

Arias-Stella Change

Interpretative problems may arise during pregnancy
if the endocervical glandular epithelium undergoes
the type of extreme hypersecretory activity known
as Arias—Stella change; it can also occur in other
hyperprogestational states such as gestational tro-
phoblastic disease and with high dose progestogen
or ovulation inducing therapy [49].

The cytological features have been described
in single case reports, and in one of these the cer-
vical Arias-Stella reaction was associated with a
cervical pregnancy [50, 51]. The atypical glandu-
lar cells occur singly, in syncytial clusters and
cohesive sheets and are characterised by cyto-
and karyomegaly, a high nuclear to cytoplasmic
ratio, round to oval nuclei with finely granular or
smudgy chromatin imparting a ground glass
appearance, frequent intranuclear inclusions, and
vacuolated or dense variable staining cytoplasm.
Arias-Stella cells may be misinterpreted as
malignant glandular cells if the history of preg-
nancy is not known [52].

Radiation Associated Changes

Although the cytological changes in cervical
squamous cells after radiation therapy have been
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well described, the literature on the alterations in
endocervical cells in response to radiation ther-
apy is very limited. Frierson et al. studied the
effect of radiation therapy for cervical cancer on
endocervical cells in brush specimens at various
times following treatment. Endocervical cells
appeared as single cells or clusters lacking the
honeycomb appearance of normal endocervical
cells with lavender, mucin-filled cytoplasm. In
samples taken within 6 months of treatment, the
majority of endocervical cells were enlarged but
usually had a normal nuclear/cytoplasmic ratio
although the nuclei varied in size and had coarse
chromatin, large nucleoli and were frequently
multinucleated. Repair cells and multinucleated
histiocytes were seen in 83 and 61 % of samples,
respectively. Each of these cytological findings
was less apparent in follow-up smears taken more
than 6 months after the completion of radiother-
apy. Awareness of these cytological changes in
endocervical cells after radiation therapy should
prevent the overdiagnosis of cancer in follow-up
endocervical brush specimens [53] (Fig. 6.16).

Stratified Mucin Producing
Intraepithelial Lesion (SMILE)

To date there are no published accounts of the
appearance of this entity in cervical cytology
preparations, but a personal review of conven-
tional and SurePath liquid based cervical cytol-
ogy specimens that preceded the diagnosis of



150

6 Cytology of Glandular Lesions

Fig.6.17 Features
consistent with origin from
SMILE in a conventional :
smear (a) and SurePath LBC :
preparation (b). Crowded ‘
groups of neoplastic 4
glandular cells with fine
vacuolated cytoplasm

SMILE has identified hyperchromatic crowded
groups of glandular cells with focal fine cyto-
plasmic vacuolation consistent with origin
from SMILE (Fig. 6.17). These groups of cells
were often associated with neoplastic squa-
mous or endocervical glandular cells consis-
tent with origin from CIN and CGIN
respectively, which is frequently found in asso-
ciation with SMILE [54].

&
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Invasive Adenocarcinoma

Endocervical Type Cervical
Adenocarcinoma

A definitive diagnosis of endocervical adenocar-
cinoma cannot be made on cervical cytological
preparations because the cytological features of
adenocarcinoma in  situ and  invasive
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Fig.6.18 Endocervical
adenocarcinoma of the
cervix in a conventional
smear. Syncytial masses
of large pleomorphic
glandular cells (a) and
dissociated neoplastic
glandular cells with
prominent irregular
eosinophilic nucleoli (b)

adenocarcinoma overlap. However detailed
analysis of conventional cervical smears from
histologically confirmed cases of endocervical
adenocarcinoma led Pacey and colleagues to sug-
gest that syncytial masses of large pleomorphic
glandular cells, small cells in very crowded
sheets and papillary groupings of cells, when
seen in conjunction with AIS, are suggestive of
invasion. Dissociation of cells, variable nuclear
pleomorphism dependent of the degree of differ-
entiation of the tumour, an irregular chromatin

pattern and inconspicuous-to-prominent nucleoli
are also frequently present and in some cases a
tumour diathesis in the smear background [4, 6]
(Fig. 6.18). However although extreme nuclear
crowding has been recognised as a feature sug-
gestive of invasion in endocervical adenocarci-
noma, other subtypes of cervical adenocarcinoma
such as mucinous, endometrioid and serous or
clear cell and glassy cell carcinoma have moder-
ate or abundant cytoplasm respectively, and
nuclear crowding is therefore not a reliable
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Fig.6.19 Endocervical
adenocarcinoma of the
cervix in a SurePath LBC
preparation. Syncytial
masses of large pleomorphic
glandular cells (a) and
dissociated neoplastic
glandular cells with
prominent irregular nucleoli
(b). Note the absence of
tumour diathesis

morphological criteria for the diagnosis of these
entities (see below).

The cytological features of endocervical adeno-
carcinoma in LBC preparations are similar to those
in conventional smears except that nuclear mor-
phology is better preserved and mitoses are more
obvious, while tumour diathesis is less evident and
if present corresponds to that seen in invasive squa-
mous lesions: in SurePath preparations it tends to
be bluish grey in colour and often closely associ-
ated with the malignant cells, so-called ‘clinging

diathesis’, whilst in ThinPrep specimens lysed
blood, a universal component of diathesis, is
located at the periphery of the cell deposit and
appears red in colour [10, 14] (Fig. 6.19).

Endometrioid Adenocarcinoma
of the Cervix

The cytological appearances of this rare subtype
of cervical adenocarcinoma, which some believe
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Fig.6.20 Endometrioid
adenocarcinoma of the
cervix in a SurePath LBC
preparation. Note the
cuboidal or columnar cells
with eccentric nuclei and
occasional vacuolated
cytoplasm, small nucleoli
and dense cyanophilic
cytoplasm. Compare with
Fig. 6.17

o

is simply a variant of endocervical type cervical
adenocarcinoma (see Chap. 5), are very similar to
those of endometrioid adenocarcinoma of the
endometrium being characterised by cuboidal or
columnar cells with eccentric nuclei and occa-
sional vacuolated cytoplasm, small nucleoli and
dense cyanophilic cytoplasm (Fig. 6.20).

In tumours arising from the cervix, as opposed
to the endometrium, there may be a tumour dia-
thesis [55, 56].

Minimal Deviation Adenocarcinoma

The diagnosis of minimal deviation adenocarci-
noma (MDA), and its putative precursor lesion
lobular endocervical glandular hyperplasia
(LEGH), is difficult and rarely made in cervical
cytology preparations, reflecting the minimal and
often focal cytological atypia seen in histological
sections. In the majority of reported cases, the
diagnosis has been made in retrospect on review
of conventional cervical smears that preceded the
biopsy diagnosis; to date the appearance in liquid
based cytology preparations has not been
described. In conventional cervical smears an
abundance of glandular material consisting of flat
honeycomb sheets with focal disorganisation,
abundant lacy or vacuolated cytoplasm and nuclei
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enlarged up to twice normal size with fine or
coarsely granular chromatin and occasional con-
spicuous nucleoli are features suggestive of ori-
gin from minimal deviation adenocarcinoma [57,
58]. In addition cytoplasmic mucin of cells
derived from MDA and LEGH shows golden-
yellow Papanicolaou staining in contrast to nor-
mal endocervical mucin which stains pink, and
the cells themselves are immunoreactive to
HIK1083 in keeping with their gastric pyloric
phenotype [59, 60] (Fig. 6.21). Cells derived
from LEGH may be distinguished from cells
derived from MDA by the presence of intranu-
clear cytoplasmic inclusions [61].

Villoglandular Cervical
Adenocarcinoma (VGA)

The cytological features of this uncommon type
of cervical adenocarcinoma in conventional cer-
vical smears were first described in 1996 and
subsequently confirmed in other small series
[62-65].

Characteristic cytological features include
many large cohesive groups and sheets of endo-
cervical glandular cells showing nuclear crowd-
ing and loss of the normal honeycomb pattern;
the presence of long villous fronds and papillae
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Fig.6.21 Minimal
deviation adenocarcinoma of
the cervix in a conventional
cervical smear. Endocervical
cells retain the honeycomb
pattern but show focal
disorganisation, nuclear
enlargement with minor
variation in shape, fine or
coarse granular chromatin,
and finely vacuolated
cytoplasm (a). Yellow
stained cytoplasmic mucin in
a flat sheet of endocervical
cells with subtle disorganisa-
tion of the honeycomb
pattern (b) (From Waddell
and Chandra [85] with
permission)

lined by columnar cells with intact smooth cyto-
plasmic borders and minimal to moderate cyto-
logical atypia; and strips and three-dimensional
ball-like clusters of cells with smooth, intact
communal cytoplasmic rims and flattened cells at
the periphery. Cell nuclei are small, ovoid and
hyperchromatic with granular evenly distributed
chromatin and absent or inconspicuous nucleoli.
Apoptotic bodies and scattered mitoses are
present.

Similar appearances are seen in liquid based
cytology preparations but nuclear membrane

irregularity and nucleoli are more often identified
as a result of better cell preservation [66]. The
differential diagnosis of VGA includes adenocar-
cinoma in situ, papillary CIN 3 and CIN 3 involv-
ing endocervical glands, papillary squamous and
squamotransitional neoplasms, directly sampled
endometrial cells and reactive endocervical cells.
However, the above constellation of features, and
in particular the branching papillary fronds with
smooth as opposed to “feathered” borders and
characteristic architectural and nuclear features
should permit an accurate diagnosis (Fig. 6.22).



Invasive Adenocarcinoma

155

Fig.6.22 Villoglandular * E .
adenocarcinoma of the 3
cervix in a cystoscopy urine ]
sample from a patient with :
tumour directly infiltrating " e )
the bladder. Note the 7 ¥ g5y - A
. . - w [ 4 L]
branching papillary fronds L gy 1-: -~ O “‘-. e s ST
composed of glandular cells ’ o \,'k;" ,:...’-_?;- e e
showing only minor atypia F S g N :g‘ v 0 “ s -
- . o X -
(From Waddell and Chandra |+« @ ¢ o 0% o RS
. . . F; 2 ’ L]
[85] with permission) _'u_r:' ':u s » .'; . . "“.‘. : y
! - L]
[ ‘-’:"{.. -“\“' \‘:‘” ., _l’a :
[ > .-’\ i . ‘-. TS L 4 & . : 0 : &
e .‘“%.\Ll‘.—" "o - PRahAt gy o 0 #
G: ‘-‘."._1— pd‘q‘_ ‘...‘“,-.-..
‘.-""“‘“ P ";"‘: e, 104 L T :ﬂ.. A .
¢ 5 - - » ) fa
e e 2 v
L1 E A '\-\'.‘: S 6\.’ * 53- -
4 K’ - "‘ L] 4 .l! . . __‘ !.. -
m e B
- AR 3
J T Eeae o
- Q‘ ] “ (o :'.‘ .t" t-(;
2L 2 ¥ SN
g - 4 - fa = & .

Fig.6.23 Clear cell
carcinoma of the cervix. A
sheet of pleomorphic
glandular cells with
prominent nucleoli, sharply
defined nuclear borders,
prominent nucleoli and
finely granular or clear
cytoplasm. SurePath LBC

Clear Cell Carcinoma

Clear cell carcinoma of the cervix in young women
was previously associated with prenatal exposure
to diethylstilboestrol but following discontinuance
of the use of this drug for the management of mis-
carriage in the early 1970s, this rare cervical
tumour now tends to be seen more often in elderly
women (see Chap. 4). The cytological appearance

in cervical smears was first described in 1978 and
more recently the appearance in liquid based
cytology preparations [67—70]. Tumour cells pres-
ent as single or clusters of cells showing anisonu-
cleosis with variable amounts of finely granular or
near optically clear cytoplasm and round or ovoid
nuclei with delicate nuclear borders, finely granu-
lar chromatin and prominent, sometimes multiple,
eosinophilic nucleoli (Fig. 6.23).
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Fig.6.24 Serous carcinoma
of the cervix.
Three-dimensional papillary
group of cells showing
nuclear pleomorphism,
prominent nucleoli and
cytoplasmic vacuolation.
SurePath LBC (Courtesy of
Manchester Cytology
Training Centre)

Serous Carcinoma

Primary serous carcinoma of the cervix is very
rare and most cases of cervical serous carcinoma
represent either direct spread from a primary
tumour of the endometrium or metastasis from the
ovary or fallopian tube [71]. Cytomorphologically
primary serous carcinoma of the cervix is of simi-
lar appearance to serous carcinoma of the ovary
consisting of multilayered sheets of pleomorphic
glandular cells, papillary fragments, tight balls
and dissociated markedly atypical cells with vac-
uolated cytoplasm, prominent nucleoli and occa-
sional associated psammoma bodies. Abundant
tumour diathesis is usually found in primary
serous carcinoma of the cervix but is scanty in
cases of serous ovarian carcinoma metastatic to
the cervix [72, 73] (Fig. 6.24).

Adenosquamous Carcinoma

Cervical cytology preparations from adenosqua-
mous carcinoma of the cervix reflect the histo-
logical appearances and consist of dissociated or
syncytial aggregates of atypical malignant epi-
thelial cells showing features of both squamous
and glandular differentiation associated with
tumour diathesis; in some cases only one type

6 Cytology of Glandular Lesions

differentiation may be apparent or predominate
[16, 74-76].

Glassy Cell Carcinoma

Glassy cell carcinoma is considered to be a vari-
ant of adenosquamous carcinoma since ultra-
structurally there is evidence of both glandular
and squamous differentiation [77]. The cytologi-
cal features in both conventional smears and liq-
uid based preparations have been described [78,
79]. The tumour cells tend to be numerous and
arranged in groups with a syncytial appearance or
in sheets and clusters. A few single tumour cells
may also be present. They are larger than severely
dyskaryotic squamous cells and show marked
anisokaryosis. The nuclei are large and hyper-
chromatic, the chromatin having a finely granular
appearance. Large irregular nucleoli are often
present. A moderate amount of cytoplasm is
present which may have a finely granular appear-
ance (Fig. 6.25). Inflammatory cells, including
eosinophils, may be conspicuous in the back-
ground and may be seen closely associated with
tumour cells.

The cytological features can be confused with
poorly-differentiated large cell non-keratinizing
squamous carcinoma, the nuclei of which tend to
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Fig.6.25 Glassy cell
carcinoma of the cervix.
Medium (a) and high power
(b) views of a conventional
smear. A syncytial sheet of
tumour cells, larger than
severely dyskaryotic
squamous cells, showing
marked anisokaryosis and
moderate amounts of finely
granular cytoplasm (From
Smith [84] with permission)

~
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have coarser chromatin and less nucleolar abnor-
mality, and with atypical reparative cells which do
not full the nuclear criteria of malignancy.
Misdiagnosis as a low-grade squamous abnormal-
ity can occur if the sheets of cells have bland
nuclear features, leading to delay in diagnosis [80].

Adenoid Cystic Carcinoma
and Adenoid Basal Carcinoma

These tumours are rarely diagnosed in cervical
cytology samples, either because no tumour cells
are present reflecting the fact that the overlying

mucosa is usually intact or because the tumour
cells present are misinterpreted as benign or
abnormal endometrial cells. The cells are small,
tend to be arranged in irregularly shaped three-
dimensional groups and sheets, and have small
uniform hyperchromatic nuclei, occasional small
nucleoli and scanty cytoplasm. They may also
form cords and acini, some of which contain
globules of hyaline material if derived from an
adenoid cystic carcinoma.

The differential diagnosis includes endocervi-
cal adenocarcinoma, endometrial adenocarci-
noma, small cell neuroendocrine carcinoma, in
which nuclear moulding and frequent mitoses are
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seen, and severe squamous dyskaryosis, in which
the cells tend to be larger and less uniform.

If the tumours occur in association with in situ
or invasive squamous neoplasia both tumour cell
types may be present in the same smear [81-83].
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Abstract

In this chapter the appearance of neoplasms of the cervix other than glan-
dular neoplasms as seen in cervical cytology preparations will be described.
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Introduction

All the neoplasms of the cervix described in this
tumour are uncommon and consequently descrip-
tion of their appearances in cervical cytology
preparations is limited in the vast majority to
individual case reports or small series. In addi-
tion in view of the relatively recent introduction
of liquid-based cytology in cervical screening
programmes the experience of the cytological
appearances of these neoplasms is greater with
conventional Papanicolaou cervical smears.

Neuroendocrine Neoplasms

As described in Chap. 6, the WHO classification
of neuroendocrine neoplasms of the cervix is
identical to the classification employed for pul-
monary neuroendocrine neoplasms and varies
from a well-differentiated tumour composed of
small regular cells with a trabecular or solid
streaming pattern typical of a carcinoid tumour,

to a small cell carcinoma characterised by the
presence of a monotonous population of small
cells with scanty cytoplasm, ovoid or slightly
spindled hyperchromatic nuclei, often exhibiting
moulding, abundant mitotic and apoptotic activ-
ity, and in some cases, extensive crush artefact,
nuclear fragmentation and necrosis [1].

The appearances in cervical cytology samples
reflect the range of histological appearances.

In well-differentiated neuroendocrine neo-
plasms of the cervix (carcinoid tumour), the cells
are usually in nests with round to oval mildly
pleomorphic nuclei containing small punctate
reddish nucleoli and finely granular chromatin.
Cytoplasm is scanty and eosinophilic or baso-
philic and the cytoplasmic borders ill-defined
(Fig. 7.1) [2].

Small cell neuroendocrine carcinoma (poorly
differentiated neuroendocrine tumour) is charac-
terised by sheet like clusters or dispersed small
cells with finely granular chromatin, scant cyto-
plasm and absent nucleoli [3-5]. Nuclear mould-
ing is typically present in conventional cervical
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Fig.7.1 Well differentiated
neuroendocrine tumour

in a conventional cervical
smear showing a cohesive
group of crowded cells with
hyperchromatic nuclei and
well-defined nucleoli (From
Smith [55] with permission)

Fig.7.2 Poorly differenti-
ated neuroendocrine tumour
in a conventional cervical
smear showing marked
tumour diathesis and a few
small clusters of malignant
cells with scanty cytoplasm
and coarse granular
hyperchromatic nuclei (From
Smith [55] with permission)

smears of small cell neuroendocrine carcinoma
but may not be conspicuous in liquid based cytol-
ogy preparations (Fig. 7.2) [5, 6]. Cytological
preparations from large cell neuroendocrine car-
cinoma are composed of large cells with rela-
tively abundant or absent cytoplasm, coarse
chromatin and prominent nucleoli. Mitoses may
be frequent and smears may show palisading,
moulding and abortive rosette formation [4, 7, 8].
A solitary case of neuroendocrine carcinoma of
the cervix with psammoma body formation has
also been reported [9].

The differential diagnosis of neuroendocrine
neoplasms in cervical cytology preparations includes

poorly-differentiated squamous carcinoma, adeno-
carcinoma or lymphoma and neuroendocrine
neoplasms may coexist with the former epithelial
neoplasms. If the sample contains two cell popula-
tions, because a squamous or glandular component
is present, confusion with an adenosquamous carci-
noma can arise or the neuroendocrine component
may be completely overlooked. If small carcinoma
cells are identified in a cervical cytology prepara-
tion, the possibility of metastasis from a pulmonary
small cell carcinoma should be considered although
metastases to the cervix are usually within the stroma
and covered by intact mucosa, at least in the early
stages; an appropriate history of lung tumour should
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be sought. It should also be noted that sparse cells
from a small cell neoplasm of the cervix, whether of
squamous or neuroendocrine type, are a well recog-
nised cause of false negative cervical cytology
reports [10, 11].

Transitional Neoplasms

The cytological features of six cases of papillary
transitional cell carcinoma (squamotransitional
cell carcinoma) of the cervix in conventional cer-
vical smears, and nine cases in liquid-based cytol-
ogy preparations have been described [12, 13].

In conventional cervical smears tumour cells
with transitional features form cohesive groups in
a multilayered fashion and have an oval or spindle
shape with tapered ends. The nuclei are hyper-
chromatic, frequently display a wrinkled mem-
brane, and have coarse and medium-sized
granules, small or absent nucleoli, nuclear grooves
and rarely pseudoinclusions. In all cases other
cells with cytological appearances characteristic
of squamous cell carcinoma were present and the
background was necrotic or hemorrhagic [12].

Liquid-based cytology preparations of cervical
transitional cell carcinoma often display moderate
to high cellularity and contain three-dimensional,
arborising, papillary clusters of basal or para-
basal-like cells in which fibrovascular cores may
sometimes be identified and basaloid cells are
aligned horizontally at the epithelial surface. At
high-power the appearance of the tumour cells
ranges from bland-looking to high grade squa-
mous intraepithelial lesions (high-grade dyskary-
osis) and occasionally squamous cell carcinoma.
Mitotic figures are commonly identified and
tumour diathesis and dyskeratotic cells may be
observed [13].

Mesenchymal Tumours
Smooth Muscle Neoplasms
Approximately 8 % of uterine leiomyomas

(fibroids) occur in the cervix, making these the
commonest benign mesenchymal neoplasms at
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this site. They are usually solitary. Although, if
the overlying mucosa is ulcerated benign smooth
muscle cells from the lesion may be present in
cervical cytology samples, it has not been
reported.

Embryonal Rhabdomyosarcoma

The cervix is very rarely the primary site of this
aggressive tumour which typically presents in the
reproductive years as a polypoid mass develop-
ing beneath the cervical surface epithelium asso-
ciated with vaginal discharge.

The cytological features in a touch smear
preparation of a case have been described by
Matsuura et al. and consist of loose clusters of
short spindle-shaped cells with elongated, scanty
cytoplasm, and indistinct cell borders associated
with tumour diathesis. The tumour cell nuclei are
elongated or oval with a thin nuclear membrane,
variable but usually fine chromatin and tend to
have macronucleoli which are partly clear. The
degree of cellular atypia ranges from mild to
severe. Cross striations are rarely identified and
without immunocytochemistry to confirm rhab-
domyoblastic differentiation, distinction from
other malignant mesenchymal neoplasms is dif-
ficult [14].

Myofibroblastoma

The appearance of this recently described tumour
in cervical cytology preparations has not been
documented to date, presumably because it arises
from subepithelial mesenchyme and rarely causes
ulceration of the overlying epithelium [15-17].

Other Mesenchymal Neoplasms

Other benign mesenchymal tumours of the cer-
vix, namely haemangioma, schwannoma, neuro-
fibroma, and lipoma are rare and the cytological
findings have not to date been documented in
conventional or liquid-based cervical cytology
preparations.
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Primary malignant mesenchymal neoplasms
of the cervix are very rare; the most frequently
encountered being leiomyosarcoma. Positive cer-
vical cytology is rarely found in association with
these tumours and even when abnormal cells are
present it may not be possible to give a specific
diagnosis. Cytological features suggestive of
leiomyosarcoma are the finding of cell clusters or
isolated neoplastic cells with oval to elongated,
blunt ended nuclei showing fine granular chro-
matin with small nucleoli and delicate wispy
cytoplasm. Stromal sarcoma of the cervix is usu-
ally a manifestation of direct spread from an
endometrial stromal sarcoma. Features sugges-
tive of endometrial stromal sarcoma are moderate
or markedly cellular preparations composed of a
mixture of single cells or stromal fragments in
which small blood vessels may be identified. The
individual tumour cells are spindle-shaped or
epithelioid with minimal anisonucleosis and
anisocytosis, fine granular chromatin with indis-
tinct nucleoli, and scant to moderate delicate,
amphophilic cytoplasm. The background usually
includes blood and necrotic debris [18-20].

Mixed Epithelial and Mesenchymal
Neoplasms

Carcinosarcoma (Malignant Mixed
Mullerian Tumour)

This tumour is now generally accepted to be a
metaplastic carcinoma [21]. In the majority of
cases, carcinosarcoma of the cervix represents
spread of tumour from the endometrium: in a
series of 202 patients with cervical involvement
by this tumour only one case was shown to be a
primary cervical neoplasm [22].

The detection rate of malignant cells in cervi-
cal cytology preparations from histologically
proven carcinosarcoma varies between 56 and
70 %. Most reports and series relate to tumours
arising in the body of the uterus rather than the
cervix. The histological blend of variable
proportions of malignant neoplastic epithelial and
stromal tissue, including in some cases
heterologous elements showing rhabdomyoblas-
tic or chondrosarcomatous differentiation, with
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undifferentiated small cells and spindle cells may
be reflected in the cytological appearance in cer-
vical cytology preparations, although the mesen-
chymal component is less commonly represented
even in tumours with a predominant sarcomatous
component, possibly because the latter does not
readily exfoliate [23-25]. In a recent series of
histologically proven uterine carcinosarcoma,
75 % of SurePath liquid-based cervical samples
were originally reported as adenocarcinoma of
possible endometrial origin. The cellular arrange-
ment of the neoplastic epithelial cells is similar in
conventional smears and liquid-based cytology
samples and consists of neoplastic glandular cells
in three-dimensional ball-like clusters, irregular
clusters, and cohesive clusters or as dispersed
individual cells. Tiny clusters of atypical glandu-
lar cells are easily overlooked in atrophic samples.
Spindle-shaped malignant cells represent the sar-
comatous component and these may show pleo-
morphism and multinucleation but more often
resemble fibroblasts or fibroconnective tissue.
The differential diagnosis of the sarcomatous
component includes a spindle cell component of
cervical squamous cell carcinoma. Heterologous
elements are rare and are difficult to recognize
with certainty in cervical cytology preparations
(Fig. 7.3) [26].

Adenofibroma and Adenosarcoma

To date there have been no specific reports of the
cytological appearance of adenofibroma or ade-
nosarcoma in cervical cytology preparations.

Adenomyoma and Atypical
Adenomyoma

Adenomyomas and polypoid adenomyomas of
the cervix are rare. They comprise a mixture of
benign endocervical glands and stroma com-
posed predominantly of smooth muscle.

Atypical polypoid adenomyoma also rarely
arises in the cervix. The glandular component in
this entity is indistinguishable from endometrial
intraepithelial neoplasia and there are usually
conspicuous squamous morules.
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Fig.7.3 Carcinosarcoma
in a SurePath liquid-based
cervical cytology sample.
Three dimensional clusters
of malignant epithelial cells
associated with atypical
spindle-shaped stromal cells
(a) and an elongated
malignant stromal cell with a
malignant epithelial cell on
an atrophic background

(b) (From Gupta et al. [26].
With permission of Wiley
Periodicals Inc)

The cytological features of both typical and
atypical polypoid adenomyoma have been
described in conventional and liquid-based cervi-
cal cytology preparations. In both cases cervical
smears contained spindle-shaped smooth muscle
cells, which in conventional smears may present
as cohesive fragments with frayed edges reveal-
ing spindle cells with bipolar cytoplasmic pro-
cesses, but whilst in the case of polypoid
adenomyoma there were sheets and strips of
reactive endocervical cells in an inflammatory
background, in the case of atypical polypoid

adenomyoma there were tightly packed, crowded
clusters of atypical glandular cells [27-29].

Lymphoma, Leukaemia
and Myeloma

Primary non-Hodgkin’s lymphoma of the cervix
is a rare but well-documented event with over 60
cases described in the world literature; it is usu-
ally of diffuse large B cell type and presents in
middle-aged or elderly women with vaginal
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bleeding and a cervical tumour mass, which is
then biopsied [30]. The finding of lymphoma or
leukaemia in the cervix is more commonly a
manifestation of secondary involvement of the
female genital tract and has been observed in up
to 40 % of cases with widely disseminated dis-
ease [31, 32]. Advanced Hodgkin’s disease also
may involve the cervix.

The cytological features of lymphoma of the
cervix have largely been limited to single case
reports, although a few small series have been
reported. It is very rare for a cervical cytology
sample to reveal abnormal lymphoid cells and
such samples are typically normal or only show
non-specific inflammation if the neoplastic cells
are covered by intact mucosa; in the few reported
cases with abnormal preceding cervical cytology
samples, the abnormal cells have usually been
interpreted as epithelial [30, 33-35]. There are
also solitary case reports of cervical lymphoma
in association with CIN 3 [36]. Lymphomatous
cells on a cervical cytology sample must be dis-
tinguished from chronic inflammatory cells,
small cell carcinoma, small cell severe dyskaryo-
sis, endometrial carcinoma, poorly-differentiated
adenocarcinoma, and sarcoma. Features favour-
ing the diagnosis of lymphoma include single
dissociated cells with prominent nucleoli, nipple-
like projections on the nuclei, chromatin clump-
ing at the nuclear borders and scant cytoplasm.
Small cell carcinoma cells tend to be irregularly
shaped and pleomorphic with indistinct nucleoli.
Characteristic nuclear moulding and clustering
may be present. Cells of small cell severe dys-
karyosis may present in sheets as well as singly
and individual cells may show evidence of
keratinisation.

Subtyping of lymphomas in conventional
cervical smears is not reliable but liquid-based
preparations offer the possibility of immunocyto-
chemical evaluation of the abnormal cells for phe-
notyping and accurate classification.

Reactive inflammatory cells will have a poly-
morphic appearance, being composed of a mix-
ture of normal mature and immature lymphocytes,
sometimes including plasma cells.

Myeloma rarely affects the female genital
tract [37]. Atypical plasma cells have been
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described in the smear from a woman with post-
menopausal bleeding in whom the diagnosis of
myeloma had yet to be made. Myeloma cells
appeared as large single cells with scant or deeply
basophilic cytoplasm, hyperchromatic eccentric
nuclei, some of which were multinucleate and
had prominent large irregular nucleoli [38].

Leukaemic deposits in cervical stroma may
occasionally be sampled by cervical cytology.
The appearance of the cells varies according to
the type of leukaemia. A leukaemic infiltrate may
be mistaken for follicular cervicitis if the appro-
priate history is not available [39-41].

Melanocytic Neoplasms

Both benign and malignant melanocytic neo-
plasms occur in the cervix, of which blue naevus
and malignant melanoma are the most common
respectively.

Blue Naevus

In common with their cutaneous counterparts blue
naevi of the cervix consist of spindle shaped or
dendritic pigmented naevus cells situated in the
ecto- or endocervical stroma. The overlying epithe-
lium is intact, lesional cells are not exfoliated and
therefore the appearance in cervical cytology sam-
ples has not been documented to date [42-44].

Malignant Melanoma

Primary malignant melanoma of the cervix is
very rare. Most malignant melanomas of the cer-
vix are the result of local spread from a primary
vaginal tumour or metastasis from a distant site.
The histological features are typical of melanoma
at other sites, showing infiltration of tissues by
epithelioid or spindle-shaped tumour cells with
large pleomorphic nuclei and prominent nucleoli.
Multinucleate forms are common and intracyto-
plasmic melanin is often present [45, 46].

The diagnosis of melanoma of the cervix may
be suggested by exfoliative or fine needle
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Fig.7.4 SurePath
liquid-based cervical
cytology sample from a
woman with primary
malignant melanoma of the
cervix. Dissociated
pleomorphic malignant
cells with abundant
intracytoplasmic melanin
pigment admixed with
squamous epithelial cells

aspiration cytology and the cytological appear-
ances reflect the histological appearances.

Although the cells may be arranged in loose
groups and sheets, they typically occur singly
and are epithelioid or spindle shaped with con-
siderable cellular pleomorphism. The nuclei are
pleomorphic and often eccentric, hypo- or hyper-
chromatic, bi- or multinucleate, and usually con-
tain prominent nucleoli. The nuclear-cytoplasmic
ratio is variable and nuclear moulding may be
prominent. Intranuclear cytoplasmic inclusions,
appearing as rounded intranuclear vacuoles, are a
feature of some melanomas. The cytoplasm may
be abundant and contain melanin pigment and the
cell borders tend to be ill-defined with a lacy
appearance [47-49] (Fig. 7.4).

Cellular pleomorphism is usually marked but
melanoma cells can be small and uniform, blend-
ing with normal cervical cells on a smear, in
which case they may be overlooked. The differen-
tial diagnosis also includes squamous carcinoma,
adenocarcinoma and sarcoma. Spindle shaped
melanoma cells may be misinterpreted as sarco-
matous if the cells are exclusively of this type and
no melanin is seen. A Masson-Fontana silver stain
to detect melanin pigment may be helpful if pig-
ment is not apparent on a Papanicolaou-stained
smear. Immunocytochemistry, using antibodies to
S100 protein or a more specific melanoma marker

such as HMB 45, NKI C3 or Melan A, may be
helpful if sufficient material is available.

Metastatic Tumours

Metastasis of carcinoma to the cervix is not
uncommon and usually occurs in the presence of
advanced disease. The cervical mucosa tends to
remain intact so that tumour cells are not often
seen in cytology preparations. The most common
primary sites are elsewhere in the genital tract,
the gastrointestinal tract, breast, kidney and
rarely the lung. Tumour may also involve the
cervix by direct invasion from the endometrium,
bladder or rectum [50-54].

The cytological findings are variable, depend-
ing on the nature of the original tumour, the pres-
ence or absence of ulceration and the extent of
cervical involvement by the metastasis. In gen-
eral there are fewer abnormal cells than in smears
from primary tumours of cervix. The cells are
readily recognized as malignant, but tumour typ-
ing may be difficult unless distinctive features are
present (Fig. 7.5a, b). Signet ring or goblet cell
formation or large sheets of tall columnar vacuo-
lated malignant cells palisaded along one edge
may suggest an origin from the gastrointestinal
tract (Fig. 7.5c) whilst neoplastic cells in a single
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file configuration with intracytoplasmic vacuoles
is typical of metastatic lobular carcinoma of the
breast (Fig. 7.5d) [54].

In conclusion, awareness of the patient’s
history should alert one to the possibility of
metastasis but it is important to remember that

Fig.7.5 Metastatic
carcinoma in SurePath liquid
based cervical cytology
samples. (a) Scattered
malignant cells with a high
nuclear-cytoplasmic ratio in
an atrophic background. This
woman was known to have
had a previous invasive
ductal carcinoma of the
breast. (b) A vaguely
papillary group of malignant
cells with a high nuclear-
cytoplasmic ratio in a clean
atrophic background. The
patient was known to have
had a previous invasive
ductal carcinoma of the
breast. (¢) Large complex b
folded sheets of malignant
glandular cells are present.
The palisaded border of tall
columnar cells with
intracytoplasmic mucin
vacuoles is unlike the usual o
appearance of primary

cervical adenocarcinoma.

This woman had had a prior

resection of a rectal

carcinoma. (d) Tumour cells

in a conspicuous Indian-file
arrangement with intracyto-

plasmic bodies from a patient

with a known lobular

carcinoma of the breast

(From Gupta et al. [54]. With
permission of Blackwell

Publishing Ltd)

*

patients with one tumour are also more likely to
develop further neoplasms. If abnormal cells are
seen in a cervical cytology sample from a patient
with a known carcinoma, the original tumour his-
tology should be reviewed and compared with
the cytological findings.

¥
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Fig.7.5 (continued)
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Abstract

Glandular neoplasia of the cervix is a rare entity. Development of glandular
neoplasia is associated with high risk human papillomavirus infection,
most commonly type 18. The impact of cervical screening programmes in
the detection and treatment of cervical glandular intra-epithelial neoplasia
(CGIN) is unclear. Treatment of CGIN has become more conservative but
concerns about skip lesions remain. High cure rates for CGIN by local
excision are reported. Treatment of choice for early stage adenocarcinoma
is surgery as radiotherapy may not be as effective compared with squa-
mous cancers. Women with advanced adenocarcinoma of the cervix also
have a worse outcome. Trials of new chemo-radiotherapy regimen are

required.
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Introduction

The greatest challenge when managing women
with cervical glandular neoplasia is the rarity of
the condition thus preventing a clinician from
gaining extensive experience in the subject. Most
publications report small number of cases and so
extrapolating findings must always be done with
some degree of caution. Colposcopy is important
in the diagnosis of cervical neoplasia but unlike
squamous lesions glandular neoplasia are almost
never recognized on colposcopic examination
hence management is very dependent on referral

cytology.

W.G. McCluggage et al., Cellular Pathology of Glandular Lesions and Uncommon Neoplasms of the Cervix,

Cervical Glandular Intra-epithelial
Neoplasia

Incidence

In the year 2011/12 the English cervical screen-
ing programme reported 1,354 samples as show-
ing ?glandular neoplasia out of a total of
3,457,752 cytology samples taken that year. Thus
only 0.6 % of all the reported abnormal cytology
samples fall within this category. During the
same year only 0.8 % of the women referred to
colposcopy were referred because of ?glandular
neoplasia and of those who subsequently
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underwent excisional treatment for cervical neo-
plasia only 2.1 % of excised specimens contained
high grade- cervical glandular intra-epithelial
neoplasia (HG-CGIN) [1].

We know little about the incidence of border-
line changes in endo-cervical cells within the
English screening programme. Although well
recognized by cytologists and colposcopists, this
category was not recorded as an entity separate
from squamous borderline changes. This situa-
tion has been rectified with publication of
NHSCSP Nol 3rd ed. ABC document in April
2013 and in future years we will be able to gain
more accurate data on the incidence of this cyto-
logical diagnosis [2].

Aetiology

It is generally accepted that glandular neoplasia
develops at the squamo-columnar junction rather
than developing in endo-cervical cells high in the
endo-cervical canal. Ibrahim et al. looked at cel-
lular markers expressed at the squamo-columnar
junction and found that the same population of
reserve cells gives rise to both glandular and squa-
mous neoplasia [3]. Cervical glandular neoplasia
is associated with high risk HPV infection. HPV
18 is more commonly associated with this lesion
as described in Chap. 3. It is unclear why HPV 18
may preferentially favour infection of endo-cervi-
cal reserve cells leading to glandular neoplasia.
The fact that high risk HPV infection of the reserve
cell population is common to the development to
both squamous and glandular explains why many
women with glandular neoplasia have co-existent
cervical intra-epithelial neoplasia (CIN). In addi-
tion some women who are eventually found to
have glandular neoplasia may have been referred
to colposcopy with a screening cytology reporting
only changes in squamous cells.

The Role of Colposcopy
in the Diagnosis of Cervical Glandular
Intra-epithelial Neoplasia

Glandular neoplastic lesions are located within
the columnar epithelium of the endo-cervix so

Fig. 8.1 Dense aceto-white changes affecting the colum-
nar epithelium with fusion of the villi and abnormal blood
vessel pattern

Fig. 8.2 Trregular lesion with the columnar epithelium
with dense aceto-white changes

hampering full visualization of the entire at risk
area by colposcopy even with the use of endo-
cervical speculae. Features of cervical glandular
intra-epithelial neoplasia (CGIN) are only pres-
ent after the application of acetic acid. The two
most commonly described changes are the pres-
ence of dense aceto-white columnar villi, espe-
cially if these changes are not adjacent to the
squamo-columnar junction, and the finding of
villi fused together (Figs. 8.1 and 8.2). Mosacisim
or punctation are not usually found but atypical
blood vessels can be seen and may raise the pos-
sibility of a micro-invasive cancer. Unfortunately
these features are not always present and hence
considered unreliable implying that colposco-
pists should not rely on the few features that have
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been described to either confirm or exclude the
presence of CGIN [4, 5]. Between 47 and 87 % of
women with pure HG-CGIN may have a normal
colposcopic examination [6, 7]. These finding are
similar to those reported by Pisal et al. who also
reported with only 1 out 13 cases of HG-CGIN
was diagnosed colpscopically [8]. National U.K.
colposcopy guidance states that directed biopsies
should not be used in the management of these
cases [9]. Unlike squamous intra-epithelial neo-
plasia it is also not possible to assess if a lesion is
low or high grade based on colposcopic features
described above.

Although colposcopy cannot confirm or
refute the presence of CGIN useful information
can still be obtained as a result of the examina-
tion. The presence of any invasive cancer, as
long as it is low in the endo-cervical canal, can
be detected. Adenocarcinoma of the cervix
shares the same features as squamous cancer;
irregular surface either raised or ulcerated the
presence of atypical blood vessels. The presence
of any co-existing squamous lesions can be
assessed and this may impact on how the abnor-
mality is treated.

Management of Women with?
Endo-cervical Glandular Neoplasia

Diagnosis

All women with an abnormal cytology sample
showing ?glandular neoplasia should be referred
to colposcopy. All reported series show high rates
of significant disease including invasive cancer.
Older studies also found cases of cancer of the
endometrium, upper genital tract and other
abdominal organs [5]. Modern classification sys-
tem introduced over recent years has encouraged
cyto-pathologists to try and differentiate endo-
cervical glandular neoplasia from other glandular
neoplasia.

Ullal et al. examined the performance of
cytology and colposcopy in women with endo-
cervical neoplasia [6]. While cytology had both
a reasonable sensitivity (66 %) and positive pre-
dictive value (81 %) (PPV) colposcopy had only
10 % sensitivity but a high PPV (94 %). Even
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when colposcopy was reported as normal over
87 % had a significant lesion on the subsequent
excised specimen. Talaat et al. reviewed 200
cases referred with ?glandular neoplasia over a
10 year period [7]. Pure HG-CGIN was a rela-
tively rare finding with only 14 cases found out
of 115 cases on intra-epithelial neoplasia, the
most common finding was combined HG-CIN
and HG-CGIN, 70 cases, and 30 cases of
HG-CIN. 48 women were found to have invasive
cancer, 28 cervical adenocarcinomas, 8 squa-
mous carcinomas, 10 endometrial cancers and
two ovarian cancers. The high incidence of sig-
nificant disease within this category has led to
the English cervical screening programme rec-
ommendation that women with this cytology
abnormality should be seen in colposcopy within
2 weeks.

Endo-cervical Curettage

There are significant differences of opinion as to
the role of endo-cervical curettage in the man-
agement of women with CGIN, while it is com-
mon practice in the U.S.A.; it is rarely performed
in the U.K. The poor sensitivity associated with
this technique linked to a variable but high rate of
false negatives (59-78 %) has influenced the
decisions of U.K. colposcopists not use this form
of sampling [10-12]. In addition endo-cervical
curettage is uncomfortable.

Treatment

The treatment of HG-CGIN must be by an exci-
sional technique, which may be large loop exci-
sion of the transformation zone (LLETZ, LEEP),
laser conisation or cold knife conisation. There is
a wide range of opinion as to which method is
best. It is best to try and remove a cylinder of tis-
sue rather than a cone to minimize the risk of
cross cutting the endo-cervical glands leading to
an increased rate of incomplete excision. Some
colposcopists favour using cold knife conisation
as it does not damage the delicate endo-cervical
tissue at the excision margin so providing better
quality tissue for pathological assessment.
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However, it can be difficult to minimize the size
of the tissue excised using this technique leading
to concern about removing too much tissue from
the cervix. In addition this technique requires
general or regional anaesthesia unlike laser coni-
sation or LLETZ, which can be performed under
local anaesthesia in a clinic setting. The depth of
the excised tissue should be at least 1 cm above
the squamo-columnar junction (SCJ) if it is visi-
ble, if the SCJ is not visible the depth of the
excised tissue should be 2-2.5 cm. The depth of
the excised tissue is significantly greater than for
CIN, 0.8 cm if the SCJ is visible, or 1.5 cm is the
SCJ is not visible. Van Hanegem et al. 2012
reviewed the management of 112 women treated
for adenocarcinoma in-situ (HG-CGIN) with
either cold knife cone biopsy or LLETZ [13].
The rate of negative margins was the same in
both groups (79 % vs. 73 %). All women with
positive margins underwent a further excision
and the rate of residual disease was the similar in
both groups (33 %). Some women with negative
margins underwent re-excision but with no evi-
dence residual disease. The depth of the excised
specimen was much greater in the knife cone
biopsy group but this did not reduce the incidence
of positive margins. The use of LLETZ may be of
greater benefit for young women, although some
will need a second procedure the majority will be
cured by the first excision.

Some experts remain concerned about the
possibility of skip lesions; hence consider that
negative margins within the excised specimen
cannot completely exclude residual disease
within the endo-cervical canal. Therefore there is
still a role for hysterectomy as the primary man-
agement of women who present with glandular
neoplasia and have completed their family. Some
however recommend considering hysterectomy
as completion of treatment once they have com-
pleted their family if they had earlier undergone
conservative local excision. If follow-up cytol-
ogy was normal during the interval between local
excision and completion of their family the ben-
efits of hysterectomy would only be to reduce the
development of new disease rather than excision
of any residual occult HG-CGIN.

8 Colposcopy and Management of Glandular Neoplasia

Management of Women
with Borderline Changes
in Endo-cervical Cells

All women with an abnormal cytology sample
showing borderline changes in endo-cervical
cells should be referred to colposcopy. Unlike
borderline nuclear changes in squamous cells
there is a high incidence of abnormality, both
squamous and glandular, associated with border-
line changes in endo-cervical cells. In 2011 the
English cervical screening programme intro-
duced high risk HPV triage for all cytology sam-
ples reported as borderline, either squamous or
glandular, and mild dyskaryosis. It is as yet
unclear what effect this will have on the referral
pattern as the English programme only started to
record borderline changes in endo-cervical cells
as a separate category from squamous borderline
changes in April 2013 following publication of
guidance from NHSCSP publication Nol (ABC)
[2]. Studies have reported the presence of signifi-
cant disease with in the category but rarely
HG-CGIN. Patel et al. reported that 32 % of
women had at least squamous high-grade intra-
epithelial neoplasia (HG-CIN) and 7 % had inva-
sive cancer but only 4 % had HG-CGIN [8].
Other studies have reported the presence of high
grade squamous lesions (10-33 %), invasive dis-
ease (1.8-22 %) and CGIN (10 %) [5, 14-17].
These studies are often small case series from
individual colposcopy clinics or cytology labora-
tories using a variety of different cytological clas-
sification systems and hence must be viewed
within this context.

Colposcopic examination will aid the diagno-
sis of invasive disease and CIN however it can-
not confirm or exclude CGIN. Given the very
low incidence of CGIN in this group a conserva-
tive approach to management is a reasonable
option. Repeat colposcopic examination with
cytology sampling should be undertaken 6
months later. If the repeat cytology is reported as
showing borderline changes in endo-cervical
cells excision of the transformation zone should
be considered to confirm or exclude the presence
of HG-CGIN.
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The Role of Repeat Excision

Unlike squamous CIN where there is a lot of
information about factors that influence repeat
excision the data for CGIN is less abundant.
Older data suggested that there was a high inci-
dence of residual disease because of skip lesions
but more recent studies suggest that the risk is
much lower. Young et al. reported that the risk of
residual disease was 55 % if initial excision mar-
gins were positive but only 13 % if they were
negative [18]. In a large meta-analysis of 1,278
women treated for CGIN the incidence of resid-
ual disease was only 2.6 % in women with nega-
tive margins [19]. Kurina and al-Nafussi
examined 121 cases of CGIN and found that if
there was at least 3 mm of normal endo-cervical
epithelium between the CGIN and the excision
margin then there was no evidence of residual
disease [20]. Li and Zhao in a recent review of
136 cases of AIS (HG-CGIN) found that at the
time of hysterectomy the incidence of residual
disease was 0 % if the prior conisation specimen
had negative margins. There was only one case of
recurrent disease in this group. In the group of
women with positive cone margins 48.6 % had
residual disease at hysterectomy [21]. The above
data has confirmed that conservative manage-
ment of completely excised CGIN is acceptable
and now become the standard of care.

Management of Squamous Mucin
Intra-epithelial Lesion (SMILE)

Although this is a variant of squamous intra-
epithelial neoplasia it can be found co-existing
with CGIN. There are no colposcopic features
described for SMILE and it is best managed
according the co-existing CIN or CGIN.

Follow Up of Women Treated for CGIN

All British cervical screening programmes rec-
ommend cervical cytology follow-up after
treatment for CGIN. Concerns over the sampling

177

and shedding of the endo-cervical canal has
resulted in this group of women being excluded
from using high risk HPV testing within the test
of cure setting. Kitchener et al. reported a case of
adeno-carcinoma that developed in a woman
despite having negative cytology and negative for
HR-HPV [22]. Intensive cytology follow-up, 6
and 12 months and a further 9 annual cytology
samples is recommend. The presence of endo-
cervical cells is a mandatory of the sample if it is
to be reported as negative. In situations where the
endo-cervical canal is stenosed due to conisation
an additional endo-cervical brush sample may be
required if the ecto-cervical brush cannot access
the higher portion of the canal. A recent develop-
ment in the English Cervical Screening pro-
gramme has seen this recommendation change.
Women will now have two samples taken, six and
then 18 months after treatment. If the cytology is
negative reflex HR-HPV testing will take place.
If both samples are negative for both cytology
and HR-HPV then the woman will be returned to
normal re-call.

Invasive Adenocarcinoma
of the Cervix

The number of cases of adenocarcinoma in
England has remained relatively stable between
1989 and 2008, approximately 430—480 case
per year, in the last year where data in available
2009 there was a reported 20 % increase inci-
dence to 580 cases however it is unclear as
whether this represents an trend or an isolated
event [23]. The organised cervical screening
programme in England, which was introduced
in 1988, has reduced the incidence of squamous
carcinoma of the cervix the programme appears
to have had little impact in reducing the inci-
dence of adenocarcinoma of the cervix. As a
consequence the percentage of women with
adenocarcinoma of the cervix has risen from 10
to 20 % of the total number of cervical cancers
between 1989 and 2009. Adenocarcinoma
appears to be slightly more common in women
aged 35-50 years. Similar data has been reported
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Table 8.1 Five year survival by stage for squamous
carcinoma and adenocarcinoma [20]
Stage Overall 5 year survival

Squamous carcinoma  Adenocarcinoma (%)

(%)
1A1 979 92.8
1A2  94.6 96.8
1B1 905 86.8
1B2 795 65.3
2A 74.8 66.4
2B 67.4 55.9
3A 46.0 40.2
3B 44 23.7
4A 223 16.7
4B 9.3 13.0

from the SEER database of US cancer registries.
Between 1988 and 2005 the incidence of adeno-
carcinoma and adeno-squamous carcinomas has
increased from 21.3 to 24.1 % [24]. Overall sur-
vival is stage dependent. The last FIGO report
found similar survival rates for early stage ade-
nocarcinoma to those of squamous cancer but
worse outcomes for more advanced adenocarci-
nomas (Table 8.1) [25]. Similar adverse out-
comes for advanced adenocarcinoma and
adeno-squamous carcinomas was also reported
by Galic et al. whereas Katanyoo et al. found no
difference in survival rates between locally
advanced squamous and adenocarcinoma of the
cervix [24, 26].

Early Stage Adenocarcinoma
of the Cervix

Unlike micro-invasive squamous cancer of the
cervix there are no reliable colposcopic features
that allow the colposcopist to suspect the pres-
ence of the micro-invasive adenocarcinoma of
the cervix. Larger cancers may be associated
with an irregular surface within the endo-cervical
canal, an ulcer within the endo-cervical canal or
the presence of atypical blood vessels. The diag-
nosis of early stage adenocarcinoma is based on
the pathological assessment of the excised
tissue.

8 Colposcopy and Management of Glandular Neoplasia

Local Excision

Conservative management by local excision is
now regarded as the standard of care for women
with early stage cervical squamous cancer
(Stages 1A1, 1A2) however; clinicians have been
more reluctant to offer this treatment for women
with early stage adeno-carcinoma in part because
of the difficulty for pathologists in agreeing how
to measure early adenocarcinoma lesions. Factors
influencing recurrence of early stage cervical
cancer include completeness of excision, the
presence of lympho-vascular space involvement
(LSVI), spread to the cervical parametrial tissue
and pelvic lymph node metastases. Blessing et al.
reviewed both their own data but also the litera-
ture in the management of early stage adeno-
carcinoma [27]. There were no recurrences in the
group treated conservatively by conisation. In the
published literature the incidence of nodal
involvement was 1.4, 3.0 % had LSVI but none of
these cases were associated with nodal involve-
ment and there were no cases of parametrial
spread. These findings were confirmed by
Reynolds et al. and Baalbergen et al. [28, 29].
Extensive surgery which included radical trache-
lectomy, hysterectomy and radical hysterectomy
did no improve outcome. All the series with con-
servative management by conisation reported
successful pregnancy outcomes. More recent
data has also suggested that conservative man-
agement for small stage 1bl cancers measuring
less than 2 cm may also be feasible as these
tumours are also associated with low rates of
recurrence, parametrial spread and nodal involve-
ment [30].

Stage 1B Adenocarcinoma

The standard of care for women with this tumour
has been radical hysterectomy with pelvic lymph
node dissection. However due to a combination
of factors more women are being considered for
radical trachelectomy and pelvic lymph node dis-
section, The trachelectomy may be performed
either vaginally or abdominally and to date there
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is no data to demonstrate which is best. In the
reported series the percentage of women treated
by radical trachelectomy ranges between 27 and
53 % but some series also include women with
stage 1A1 and 1A2 disease [31-33]. There is a
trend for the need of adjuvant radiotherapy or
completion hysterectomy in larger stage 1B1
tumours [32]. In a review of 412 cases reported in
the literature the rates of recurrence and death
(4.4 and 2.9 %) were similar those for more radi-
cal surgery [31]. The aim with radical trachelec-
tomy is preserve fertility leading to a pregnancy
with a viable outcome however it remains unclear
how successful this is as the viable outcome rates
published approach 50-66 % with a relatively
high rate of premature labour and neonatal com-
plications [31, 34]. In conclusion radical trache-
lectomy for small (<2 cm) stage 1Bl
adenocarcinomas is gaining in acceptance with
low rates of recurrence and death. The overall
viable pregnancy rate may only be around
50-66 % therefore careful counseling is required.

Radiotherapy has been reported to be less effec-
tive when compared with radical surgery in the
management of stage 1B adenocarcinoma. A
Cochrane review found limitation with the studies
in the literature. Many older studies compared sur-
gery with radical radiotherapy and not chemo-
radiotherapy and others predate the use of MRI and
more latterly positive emission tomography — com-
puted tomography (PET-CT) scanning. The review
concludes that for stage 1b adenocarcinoma of the
cervix with no evidence of lymph-node involve-
ment then radical surgery is the treatment of choice
if patient co-morbidity permits [35].

Advanced Adenocarcinoma
of the Cervix

The current standard of care for advanced cervi-
cal cancer is chemoradiotherapy usually incorpo-
rating weekly cisplatin. Most large trials have not
been able to establish, due to the lower incidence
of the disease, if the outcome for women with
advanced adenocarcinoma of the cervix have the
same outcome as women with squamous cancer.
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Tang et al. recently reported a large randomized
trial comparing concurrent chemoradiotherapy
with cisplatin with concurrent chemoradiother-
apy with cisplatin and additional cisplatin and
paclitaxel chemotherapy. The women random-
ized to receive the additional chemotherapy had
longer progression free and overall survival [36].
Paclitaxel may be more active in the treatment of
adenocarcinomas of the cervix. Rose points out
in an editorial that more trials are needed to
answer the question as to what is the based treat-
ment of women with advanced adenocarcinoma
of the cervix [37].

Rare Variants of Adenocarcinoma
of the Cervix

The rare variants of this cancer type are described
in Chap. 4. Most occur too infrequently for the
acquisition of accurate outcome data and the
clinical management is no different from that
previously described. The only exception to this
is villioglandular adenocarcinoma. Because this
tumour rarely invades the underlying cervical
stroma to any significant degree the reported rate
of metastasis to the pelvic lymph nodes is much
less than with other adenocarcinomas. In early
stage cases (stage 1B) it has been suggested that
pelvic lymph node dissection can be safely omit-
ted hence reducing the morbidity of treatment but
a recent large retrospective study suggested that
although overall prognosis is good lymph node
metastasis does occur [38].

Conclusions

Women with glandular neoplasia represent a
small proportion of the women referred to col-
poscopy. Colposcopy cannot confirm or refute
the presence of intra-epithelial glandular neo-
plasia. Treatment of HG-CGIN is by excision
and follow-up up is increasingly conservative
with re-excision only being offered to women
with positive margins. Conservative manage-
ment of women with HG-CGIN and early
stage cervical adenocarcinoma is increasingly
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relevant and acceptable provided the disease is
completely excised. More trials evaluating the
role of chemoradiotherapy in the management
of advanced cervical adenocarcinoma are
required to ascertain the optimal therapeutic
strategy
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Adenocarcinoma in situ (AIS)
and CGIN (see Cervical glandular intraepithelial
neoplasia (CGIN))
cytological features, 150-151
WHO definition, 54
Adenofibroma and adenosarcoma, 164
Adenoid basal carcinoma, 156-157
Adenoid basal hyperplasia, 37
Adenoid cystic carcinoma, 156-157
Adenomyoma, 164-165
Adenosarcoma
cellularity surrounding, 126-127
diagnosis, 127
ebryonal rhabdomyosarcoma, 129
endocervial polyps, 129
glandular epithelium, 126
gross lobulated architecture, 126—128
hysterectomy, 127
sarcomatous overgrowth, 127-128
“sex cord-like” differentiation, 127
staging system, 128
stromal atypia and mitotic activity, 127
Adenosquamous carcinoma, 98-99, 156
AIS. See Adenocarcinoma in situ (AIS)
Arias—Stella reaction, 21
Atypical oxyphilic metaplasia, 19-20

B

Benign glandular lesions
curettage, 43—-44
description, 13
endocervical glands (see Endocervical glands)
endocervix, 44—-45
hyperplasias, 45

Benign glandular neoplasms
cervical adenofibroma, 47
endocervical adenomyoma, 45-46
mullerian papilloma, 47
villous adenomas, 47

C

Carcinosarcoma, 164, 165

Cautery artefact, 42

Cervical adenocarcinomas
adenoid basal carcinoma, 100-102
adenoid cystic carcinoma, 99-100
adenosquamous carcinoma, 98-99
angulated and crab-like glands, 76, 78
atypical endometrial hyperplasia, 105
“barrel-shaped” cervix, 76
breast lobular carcinoma, 79, 80
cervical screening programmes, 72
choriocarcinomatous and hepatoid, 79
clear cell carcinomas, 93-94
destructive stromal invasion/extensive

lymphovascular, 80, 81

and endocervical type adenocarcinoma, 105
endometrioid adenocarcinoma, 92-93
gastric type, 89-91
glandular formation, 76, 77
glassy cell carcinoma, 99
intestinal type, 83—-85
intracytoplasmic mucin stain, 80, 81
luminal mitoses and basal apoptotic bodies, 76, 77
management and prognosis, 81-83
MDA (see Minimal deviation adenocarcinoma (MDA))
mesonephric adenocarcinomas, 76, 95-98
metastatic, 80, 83, 102-105
micocystic variant, 78, 79
mixed adenocarcinomas, 102
mosaic staining pattern, 105-106
mucoepidermoid carcinoma, 99
“naked” pattern, 78, 79
neoplasms, 76
pl6 and CEA, 80, 82
papillary architecture, 7678
radical hysterectomy, 76
serous adenocarcinoma, 94-95
signet-ring cell, 85
uterine corpus/cervix, 105
uterine serous carcinoma, 106
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Cervical adenocarcinomas (cont.)
villoglandular adenocarcinoma, 91, 92
vimentin, 105
WHO classification, 71-72

Cervical endometriosis, 144—146

Cervical glandular intraepithelial neoplasia (CGIN)
abnormal microarchitecture, 135
abrupt transition, 57
apoptotic bodies, 57-58
Arias—Stella change, 149
cell nuclei, 137
cribriform architecture, 58-59
cuboidal endometrial cells, 144—146
diagnosis, 66
dyskaryotic nuclei, bird’s/fish tail, 136, 140-141
endocervical crypt involvement

cytoplasmic tags typical, 143, 144
exfoliated cells, 142
oval cluster, 143
endometrioid type, 62, 141, 143
“feathering”, 136, 138-139
follow up of women, 177
goblet cell formation, 141, 142

“honeycomb” pattern, endocervical cells, 135, 136
inflammatory change, endocervical cells, 144, 145

intestinal type, 60—-61

management, 66—67

microglandular hyperplasia, 148—-149
mitoses and apoptotic bodies, 59-60
morphological features, 55

neoplastic glandular cells, 137

nuclear atypia and luminal mitoses, 59
nuclear chromatin, 137

nuclear pseudostratification, 136-137, 139-140
premalignant lesion, 55

radiation changes, 149

rosette formation, 136, 137

scoring system, 60

“snake and egg” effect, 137, 141
SurePath LBC preparation, 136, 138

tubal and tuboendometrioid metaplasia, 146—148

tubal type, 61-62

usual/endocervical type, 55-56

uterine segment, 145147
Cervix

benign glandular lesions (see Benign glandular lesions)

cervical adenocarcinomas (see Cervical
adenocarcinomas)

columnar mucin secreting epithelium, 2—4

description, 1

ectocervix, 2

endocervical epithelium (see Endocervical
epithelium)

metaplasia (see Metaplasia)

mucus secretion, 1

neuroendocrine neoplasms (see Neuroendocrine
neoplasms)

premalignant glandular lesions (see Premalignant

glandular lesions)
in size and shape, 1
squamocolumnar junction, 4, 5
squamous epithelium, 2

Index

CGIN. See Cervical glandular intraepithelial neoplasia

(CGIN)

Cinosarcomas, 125, 126
Clear cell carcinoma, 155
CMV. See Cytomegalovirus (CMV)
Colposcopy

CGIN, 174-175

glandular neoplasia (see Glandular neoplasia)
Columnar mucin secreting epithelium

ciliated cells, 3—4

endocervical canal, 2-3

endocervix, 3

glandular mucosa, 3

neoplastic lesions, 4

non-ciliated secretory cells and ciliated cells, 3
Cytomegalovirus (CMV), 41-42

D
Diffuse laminar endocervical glandular hyperplasia
(DLEGH), 30

DLEGH. See Diffuse laminar endocervical glandular

hyperplasia (DLEGH)

E
Ectocervix, 2
Ectopic prostatic tissue, 23-24
Embryonal rhabdomyosarcoma
adenosarcomas, 120-121
cellular cartilage, 119-121
cytoplasmic cross striations, 119-121
DICER1 mutation, 119
eosinophilic cytoplasm, 119-121
mesenchymal tumours, 163
mitotic and apoptotic activity, 119, 120
nuclear staining, myogenin, 120, 123
polypectomy, 119
polypoid lesion, 119, 120
Endocervical epithelium
ciliated cells, 7, 10
‘honey comb’ configuration, 7, 9
LBC preparation, 7, 10
nuclear size, 7, 9
“picket fence”, 7, 8
Endocervical glands
endometrioid type glands, 15, 16
endometriosis, 14
mitoses, 15
stromal cells, 16-17
TEM, 14-15
tuboendometrial metaplasia, 15-18
Endocervical glandular hyperplasias
adenoid basal hyperplasia, 37
description, 25
DLEGH, 30
glands and nabothian cysts, 30
LEGH (see Lobular endocervical glandular
hyperplasia (LEGH))

mesonephric remnants and gland hyperplasia, 34-37

MGH, 30-34
tunnel clusters (see Tunnel clusters)
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Endo-cervical glandular neoplasia
curettage, 175
diagnosis, 175
SCJ, 176
treatment, 175-176
Endocervical polyps, 37-39, 144
Endocervicosis, 21, 22
Endometrial stromal sarcoma, 164
Endometrioid adenocarcinoma, 66, 72, 80, 92,-93, 96,
98, 103, 152-153
Endometriosis
pelvic, 18-19
stroma and paracervical connective tissues, 19-20
Endosalpingiosis, 22-23
Epidemiology and end results (SEER) database, 53-54

F
Follicular cervicitis, 40

G

Glandular neoplasia
adenocarcinoma in England, 177-178
advanced adenocarcinoma, 179
aetiology, 174
CGIN, 174-175
colposcopy, 173
endo-cervical cells, 176

high-grade intra-epithelial neoplasia (HG-CIN), 176

incidence, 173-174

local excision, 178

LSVI, 178

micro-invasive squamous cancer, 178

rare variants, 179

repeat excision, 177

SMILE, 177

stage 1B adenocarcinoma, 178-179
Glassy cell carcinoma, 156-157

H
Haematopoietic lesions
lymphoma-like lesion, 130, 131
lymphomas and leukaemias, 129
HPV. See Human papillomavirus (HPV)
Human papillomavirus (HPV), 53
Hyperplasias
endocervical glandular hyperplasias (see
Endocervical glandular hyperplasias)
MGH (see Microglandular hyperplasia (MGH))

1
Immunohistochemistry
CEA, 63-64
cyclin D1, 64
glandular intraepithelial neoplasia, 64
intestinal type CGIN, 64—65
nuclear and cytoplasmic staining, 62—63
pl6 positive, 64
proliferation index, 63
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Inflammatory atypia, 39-40
Intestinal metaplasia, 20, 27, 61
Invasive adenocarcinoma
adenoid basal carcinoma, 157-158
adenoid cystic carcinoma, 157-158
adenosquamous carcinoma, 156
buds of cells, squamoid change, 73, 74
CGIN, 72,73
clear cell carcinoma, 155
endocervical type cervical
‘clinging diathesis’, 152
cytological features, 150-151
neoplastic glandular cells, 151
pleomorphic glandular cells, 151
SurePath LBC preparation, 152
endometrioid, 152—-153
factors, 75-76
FIGO stage, 72
glassy cell carcinoma, 156-157
immunohistochemistry, 75
infiltrative growth pattern, 73
inflammatory/oedematous stroma, 74-75
MDA, 153, 154
measurement, 75
proximity, glands, 74
serous carcinoma, 156
Society of Gynecologic Oncology (SGO), 72
stromal desmoplasia, 75
VGA, 153-155

L
Large cell neuroendocrine carcinoma (LCNEC)
definition, 115
diagnosis, 114
HPV, 114
immunohistochemistry, 117
morphological features
abundant cytoplasm, 115
cervical squamous carcinomas, 116
organoid growth pattern, 115
Large loop excision of the transformation zone (LLETZ),
67
LEGH. See Lobular endocervical glandular hyperplasia
(LEGH)
Leiomyomas, 119, 120
Leiomyosarcoma, 164
Leukaemias, 129, 130, 165-166
LLETZ. See Large loop excision of the transformation
zone (LLETZ)
Lobular endocervical glandular hyperplasia (LEGH)
cytokeratin (CK) 7 and 20, 27
gastric differentiation, 28, 29
morphological features, 29
Peutz Jeghers syndrome, 26
structure and surrounding lobules, 27-28
type A tunnel clusters, 28
LSVI. See Lympho-vascular space involvement (LSVI)
Lymphomas
diffuse large B cell, 129, 130
like lesion, 130, 131
Lympho-vascular space involvement (LSVI), 178
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M
Malignant melanoma, 131
Malignant mixed mullerian tumour
adenofibroma and adenosarcoma, 164
adenomyoma, 164-165
carcinosarcoma, 164, 165
MDA. See Minimal deviation adenocarcinoma (MDA)
Melanocytic neoplasms
blue naevus, 166
malignant melanoma, 166—167
Mesenchymal neoplasms
embryonal rhabdomyosarcoma, 119-122
leiomyomas, 119, 120
mixed epithelial (see Malignant mixed mullerian
tumour; Mixed Mullerian tumours)
myofibroblastoma, lower female genital, 122124
neurofibrosarcoma, 124-125
pseudoneoplastic myxoid change, cervical stroma,
124-125
Mesenchymal tumours
embryonal rhabdomyosarcoma, 163
endometrial stromal sarcoma, 164
haemangioma and schwannoma, 163
leiomyosarcoma, 164
myofibroblastoma, 163
neurofibroma and lipoma, 163
smooth muscle neoplasms, 163
Mesonephric adenocarcinoma
AE1/3, CK7, EMA, CD10 and vimentin, 96, 97
architectural patterns, 95, 96
clear cell carcinoma, 98
description, 95
diagnosis, 97
eosinophilic luminal material, 95
Mullerian carcinosarcomas, 98
Mesonephric remnants and gland hyperplasia
eosinophilic luminal colloid-like material, 34—35
lobular, diffuse and ductal variants, 35
Metaplasia
cervical transformation zone, 5-6
colposcopic appearance, cervix, 7
endocervical epithelium, 5, 6
mucus retention cyst formation, 5, 7
reserve cells, 5
Metastatic tumours, 167-169
Microglandular hyperplasia (MGH)
biopsy specimen, 33
cytoplasmic vacuolation, 31, 32
endocervical glands, 30, 31
signet ring cells, 33
stromal hyalinization, 33-34
Minimal deviation adenocarcinoma (MDA)
bland mucinous epithelium, 86
cystic areas, 86
endocervical-type, 87
mucinous type, 88, 89
nuclear atypia, 86, 87
Peutz—Jeghers syndrome, 85
spectrum, 87, 88
stromal desmoplasia, 86, 87
Mixed Mullerian tumours
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adenofibroma and adenosarcoma, 125-129
carcinosarcomas, 125, 126
Mucin extravasation, 41
Multinucleate endocervical cells, 42, 44
Myeloma, 165-166
Myofibroblastoma, lower female genital. See Superficial
cervicovaginal myofibroblastoma

N
Neuroendocrine carcinoma. See Neuroendocrine
neoplasms
Neuroendocrine neoplasms
diagnosis, 162
hyperchromatic nuclei and nucleoli, 161, 162
immunohistochemistry, 116117
LCNEC, 114-116
lung tumour, 162-163
mitoses, 162
neuroendocrine carcinoma, 162
prognosis, 117
SCNEC (see Small cell neuroendocrine carcinoma
(SCNEC))
squamous/glandular component, 162
WHO classification, 113

P
Papillary endocervicitis, 40
Peutz-Jeghers syndrome, 26, 85
Premalignant glandular lesions
aetiology and pathogenesis, 54
AIS, 53
CGIN, 54
clinical features, 55
HPV, 53
immunohistochemistry (see Immunohistochemistry)
SEER database, 53-54
SMILE, 67-68
WHO and United Kingdom systems, 54

R
Radiation atypia, 4041
Reserve cells, 5

S
Sarcomatous overgrowth, 127-128
SCIJ. See Squamocolumnar junction (SCJ)
Sebaceous glands and hair follicle structures, 24-25
SEER. See Epidemiology and end results (SEER) database
Serous carcinoma, 156
Simple gastric (pyloric) metaplasia, 20, 21
Small cell neuroendocrine carcinoma (SCNEC)
diagnosis, 114
HPV types, 114
immunohistochemistry, 116-117
morphological features
and adenocarcinoma, 115
nuclear moulding and necrosis, 114
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SMILE. See Stratified mucin producing intraepithelial
lesion (SMILE)
Smooth muscle neoplasms, 163
Squamocolumnar junction (SCJ), 4, 5, 176
Squamous epithelium, 2
Stratified mucin producing intraepithelial lesion (SMILE)
CGIN, 67
glandular cells, 149-150
management, 177
morphological and immunohistochemical features,
67-68
Superficial cervicovaginal myofibroblastoma
cervix/vagina, 122
dendritic cell processes, 123, 124
endocervical polyps, 123
fibroepithelial polyp, 123
oedematous stroma, 123, 124

T
TEM. See Tuboendometrial metaplasia (TEM)
Transitional cell carcinoma

morphological features, 118

papillary squamotransitional carcinoma, 117-118

resembling inverted, urinary tract, 119

Transitional neoplasms. See Transitional cell
carcinoma

Tubal and tuboendometrioid metaplasia, 146-148
Tuboendometrial metaplasia (TEM), 14
Tunnel clusters

HIK 1083 and MUCS6, 26

type A, 25, 26

type B, 25
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