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Endometriosis is defined as the presence of endometrial tissue
outside the uterine cavity. This study evaluates the cytomorpho-
logic features of endometriosis in various cytologic specimen
types [fine-needle aspiration (FNA), effusion cytology (EF),
touch imprint (ToP), and cervical smear (PAP)], and assesses
the key elements helpful in recognizing this lesion. A total of 18
cases (8 FNA, 4 EF, 5 ToP, and 1 PAP) of cytologically diag-
nosed and histologically/clinically confirmed endometriosis diag-
nosed between 1988 and 2006 comprises the material for this
study. The morphologic features evaluated of the three compo-
nents included: cellularity, presence of sheets of glandular cells,
three-dimensional (3D) glandular clusters, tubular structures,
single cells, syncytial groups of stromal cells, stromal cells
entrapped within basement membrane (BM)-like material, cyto-
logic atypia, presence of mitotic figures, and hemosiderin-laden
histiocytes. Endometrial glands, stroma, and hemosiderin-laden
histiocytes were all identified in 14/18 (77.8%) cases. FNA
specimens were more cellular than that of both EF and ToP
specimens. Tubular structures, 3D glandular clusters, stromal
cells entrapped in BM and syncytial stromal groups were more
common in FNAs, and ToPs compared with the EFs. The ratio
of the endometrial glandular and stromal cells was similar in
all specimen types. Atypia and mitotic figures were rarely
encountered. Diagnosis of endometriosis could be made inde-
pendently on either smears/ThinPrep

TM

slides or on cell blocks
in all cases where these preparations were available. On follow
up, none of the patients developed malignancy. Endometriosis
can be reliably and safely diagnosed in various cytologic mate-

rials. Cytologic atypia is uncommon. Components of endometri-
osis could show minor morphologic alterations in different
specimen types. Diagn. Cytopathol. 2013;41:936–942. VC 2013

Wiley Periodicals, Inc.
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Endometriosis is a relatively common disease, defined as

the presence of functional endometrial tissue outside the

uterus.1 Ectopic endometrial tissue is identified as endo-

metrial glands and stromal tissue usually accompanied by

hemosiderin-laden histiocytes. Most of the time, histo-

logic identification of two of the three components could

be sufficient for the diagnosis.1

Endometriosis primarily affects women of reproductive

age and has symptoms varying from occult to more spe-

cific complaints. The most common site for endometriosis

is the ovary,2 although there has been reports of endome-

triosis in the uterine ligaments,3 rectovaginal septum,4 fal-

lopian tubes,3 rectosigmoid colon, ureter,5 bladder,6

umbilicus,7,8 inguinal,8 and perianal regions.9 Endometri-

osis could also be scar-related, occurring after operations

on the uterus or fallopian tubes particularly in the lower

abdominal wall or episiotomy scars.8,10–12 Cutaneous,

scar-related endometriosis presents as a mass/nodule

appearing weeks to years following surgery and shows

catamenial increase in size and tenderness with occasional

bleeding from the lesion.

Endometriosis can be managed by either medical or

surgical treatment. As previously reported, endometriosis

can be accurately diagnosed by aspiration cytology.4,13–28

Endometriosis has been reported in a variety of specimen

types: fine-needle aspiration (FNA),4,13,16,18,19,26,29 effu-

sion samples,28,30 and cervical smears.20,22,23,25 According

to the different body sites and specimen types, the differ-

ential diagnosis may vary, but in most cases, it includes be-

nign hemorrhagic cyst, follicular cyst, hematoma,

endosalpingiosis, and adenocarcinoma, especially in aspi-

rates of intraabdominal, pelvic sites, and effusion fluid
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samples from hemothorax and hemoperitoneum. To diag-

nose endometriosis by cytology accurately, a good under-

standing of cytomorphology in various specimens and

preparations is necessary. To our knowledge, a compara-

tive study of the cytologic features of endometriosis in

different cytology specimen types has not been reported.

The aim of this study is to investigate, compare and

define the similarities and differences between the cyto-

morphological features of endometriosis seen in different

cytologic specimen types [FNA, effusion cytology (EF),

touch imprint (ToP), and cervical smear (PAP)], and to

assess the key cytomorphological features characteristic

for this entity.

Methods

The electronic files of the Loyola University Medical

Center, Maywood, IL; Rush University Medical Center,

Chicago, IL; and Marmara Pathology Center, Istanbul,

Turkey were searched for cases of endometriosis in cyto-

pathology and surgical pathology material diagnosed

between January 1988 and February 2006. A total of 28

cases of cytologically diagnosed endometriosis cases were

identified. Of these cases, three did not have histological/

clinical confirmation and nine cases were not available

for review; these cases were excluded from evaluation.

Of the remaining 18 cases, all were histologically (12) or

clinically (6) confirmed. The patients were followed up

for a mean of 8.4 years (range 5–13 years), and none of

them developed a neoplasm in this period. The study

cases are composed of four EF [peritoneal (2) cul-de-sac

(1), and pelvic (1)], eight FNA [ovary (4), pelvic (2),

abdominal wall (2)], five ToP [abdominal wall (3) and

ovary (2)] and 1 PAP.

Specimen Preparation

Effusion specimens. All four cases were received in

Cytolyt (Hologic, Bedford, MA) from which a ThinPrep
TM

(Hologic, Bedford, MA) and a cell block were prepared

in all four cases.

FNA specimens. The FNA was performed by a pa-

thologist or a clinician either transcutaneously (2), or by

ultrasound-guidance (6). One to four passes were per-

formed and an immediate assessment was performed in

cases where aspiration was performed by a pathologist.

In six cases, a ThinPrep
TM

and in seven cases a cell

block was prepared. In addition, ethanol-fixed, Papanico-

laou stained and air-dried, Diff-Quik (Baxter Scientific

Products, McGraw Park, IL) stained smears were

prepared.

Cervical smears. The specimen was received in Cyto-

lyt (Hologic, Bedford, MA) and a ThinPrep
TM

was

prepared.

Touch imprints. ToPs were made, as an intraoperative

diagnosis from the surgical specimens and were either

stained with Diff-Quik or Hematoxylin and Eosin.

Evaluation of cytomorphologic features. The morpho-

logical features that were evaluated and tabulated are

presented in Table I.

Results

The patients ages ranged from 20 to 65 years (mean 37

years) and the size of the mass ranged from 1 to 12 cm

(mean 4.2 cm). The demographic data of the patients and

the follow up information are shown in Table II. The cri-

teria for the diagnosis of endometriosis was identifying

the presence of either endometrial glands or stroma or

both, with or without the presence of hemosiderin-laden

macrophages. The FNA and ToP samples were more cel-

lular than those of the EF samples. All three (glandular,

stromal, and histiocytic) components were identified in

4/4 (100%) of the EF, 6/8 (75%) of FNA, and 4/5 (80%)

of ToP. The cell block sections of these cases showed all

three components in 4/4 (100%) of the EF, 4/8 (50%) of

FNA specimens. There were no cell blocks on one FNA

case, the PAP and the ToP cases. The diagnosis of endo-

metriosis could be made independently on either smears/

ThinPrep
TM

slides or on cell blocks in all cases where

both preparations were available. On one FNA case, all

components were identified on the smears but only the

histiocytic component was seen on the cell block; and on

a second FNA case only histiocytes were seen on the

smear and both glandular component and histiocytes were

identified on the cell block. One FNA case only had

abundant hemosiderin-laden histiocytes on both ThinPrep

and cell block sections. On this case, the diagnosis of

endometriosis was suggested based on the patients’ his-

tory of extensive pelvic endometriosis. The PAP showed

Table I. Cytomorphologic Features Reviewed

Glandular cells Stromal cells
Pigment-laden
macrophages

Cellularity Cellularity Presence/
Absence

Single cells Single cells
Sheets/syncytial clusters Sheets/syncytial clusters
Three-dimensional

groups
Three-dimensional groups

Tubular formation Nuclear palisading
Nuclear palisading Cells entrapped in BM-like

material
Cells entrapped in

BM-like material
Atypia (hyperchromasia,

nuclear membrane
irregularity, and high
nuclear cytoplasmic ratio)

Atypia (hyperchromasia,
nuclear membrane
irregularity, high
nuclear cytoplasmic
ratio)
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the glandular component and stromal components but

hemosiderin-laden histiocytes were not identified. One

ToP case showed glandular and histiocytic components

only. There was no significant difference between the

amount of glandular and stromal components in EF,

FNA, PAP, and ToP.

The glandular component consisted of three-dimen-

sional, tight clusters of cells with small round nuclei akin

to that seen in the PAP (Fig. 1) and occasional sheets of

columnar cells in a honeycomb arrangement (Fig. 2) com-

posed with ovoid nuclei, mostly inconspicuous nucleoli

and scanty cytoplasm. Some groups showed nuclear pali-

sading and occasionally a tubular configuration (Fig. 3)

was identified. The most common glandular component

consisted of three-dimensional groups (14/18; 77.8%).

Small sheets of columnar cells were identified only in

some FNA and ToP samples (6/18; 33.3%). Atypical cells

were observed in the form of mild nuclear enlargement

only in 3/18; 16.7% (two FNAs and one PAP). Rare

mitotic figures were observed in only 2/18 cases (11.1%;

one FNA and one PAP) case. None of the mitotic figures

were of atypical nature. Nuclear palisading in the glandu-

lar groups were seen in 6/18; 33.3% (four FNA, one ToP,

Table II. Demographic data and follow up of the cases

No Age Type Site Size Follow up

Case 1 29 EF peritoneal n/a surgical
Case 2 42 EF Cul-de-sac n/a surgical
Case 3 42 EF pelvic n/a surgical
Case 4 45 EF peritoneal n/a clinical
Case 5 37 FNA pelvic 12 cm clinical
Case 6 45 FNA pelvic 4.2 cm surgical
Case 7 25 FNA ovary cyst 1 cm surgical
Case 8 38 FNA ovary cyst 3.1 cm surgical
Case 9 47 FNA ovary cyst 3 cm clinical
Case 10 27 FNA abdominal wall 4.6 cm clinical
Case 11 41 FNA ovary cyst 2 cm surgical
Case 12 40 FNA abdominal wall 6 cm clinical
Case 13 65 PAP cervical smear n/a surgical
Case 14 25 ToP abdominal wall 2 cm surgical
Case 15 29 ToP abdominal wall 2 cm surgical
Case 16 28 ToP abdominal wall 2.5 cm surgical
Case 17 20 ToP ovary 5 cm surgical
Case 18 44 ToP ovary 7 cm surgical

EF, Effusion; FNA, Fine-needle aspiration; PAP, cervical smear; ToP,
Touch imprint; n/a, not applicable.

Fig. 1. Glandular cells forming a tight three-dimensional cluster. The
endometrial glandular cells have indistinct cell borders, scant cytoplasm,
small round to oval nuclei, and inconspicuous nucleoli. In the back-
ground, there are rare histiocytes. (FNA, conventional smear, Papanico-
laou stain, 6003). [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]

Fig. 2. Endometrial cells forming a sheet with honeycomb arrangement.
The nuclei are small and round, devoid of cytologic atypia. There is
minimal nuclear overlap and nuclear palisading at the edge of the sheet.
(Thin Prep

TM

, Papanicolaou stain, 4003). [Color figure can be viewed in
the online issue, which is available at wileyonlinelibrary.com.]

Fig. 3. Groups of endometrial glandular cells forming a tubular structure
(in the bottom) and showing nuclear palisading at the edge of the
groups. (Cytospin, Papanicolaou stain, 4003). [Color figure can be
viewed in the online issue, which is available at wileyonline
library.com.]
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and one EF) cases. Tubular groups were identified in

4/18; 22.2% (three FNA and one ToP) cases.

The stromal component consisted of syncytial groups

of oval to spindled cells with indiscrete cytoplasmic bor-

ders (Fig. 4). Sometimes, the stromal component was

seen as single cells, (Fig. 5) and sometimes as plump-

spindled cells attached to basement membrane (BM)–like

material, which stained metachromatic with Diff-Quik

stain. Fragments of BM with attached stromal cells were

identified in 9/18; 50% (five FNA, four ToP) cases.

Decidualized stromal cells as reported before,15 were

observed in 3/18; 16.7% (two FNA and one ToP) cases.

The stromal component was mostly observed in syncytial

clusters 16/18; 88.9%. Single stromal cells were seen in

9/18; 50% (one EF, two FNA, one PAP, and five ToP)

cases. As described earlier, most cell block sections con-

tained both glandular and stromal cells as well as hemo-

siderin-laden histiocytes (Fig. 6)

Foamy histiocytes, which were mostly pigment-laden,

were seen in the majority of the cases. The pigments

found in the histiocytes are believed to be hemofuchsin,

and hemosiderin.1 The histiocytic component was identi-

fied in 17/18 cases, 94.4% (one PAP did not have a his-

tiocytic component). The histiocytic component was

mostly slight to moderately cellular (16/18 cases, 88.9%).

The two cases that had a high histiocyte count had an

increased amount of intracellular and extracellular pig-

ment, but did not show glandular or stromal components.

Of these cases, one was a FNA of a pelvic mass and the

other was a ToP from the ovary. The FNA case was

from a patient with an extensive pelvic endometriosis and

a 12 cm mass. In the cases that had histiocytes, these

cells were found singly in all 17/17 (100%). In about

half of the cases, histiocytes were also found in small

groups (9/17; 52.9 %). Extracellular pigment was identi-

fied in 9/17; 52.9% (one EF, six FNA, and two ToP)

cases and intracellular pigment (within the histiocytes)

was identified in 14/15; 82.3% (four EF, seven FNA, and

three ToP) cases. Cytomorphologic features of endometri-

osis in different specimen types (FNA, EF, and ToP) are

summarized in Table III. In one FNA case, immunohisto-

chemical study was performed on the cell block section,

which revealed a strong positivity for CD 10 in the stro-

mal cells.

Fig. 4. Loosely cohesive groups of stromal cells. The cells have a scant
cytoplasm and round to oval nuclei. (Thin Prep

TM

, Papanicolaou stain,
4003). [Color figure can be viewed in the online issue, which is avail-
able at wileyonlinelibrary.com.]

Fig. 5. Stromal cells mostly seen singly and in a small loosely cohesive
group. The cells are spindled with scant cytoplasm and round to oval
nuclei. Also, note the foamy histiocytes in the background. (Thin Prep

TM

,
Diff Quik stain, 6003). [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]

Fig. 6. Cell block section showing a lining of glandular cells overlying
the loosely cohesive stromal cells. Away from the tissue fragment are
foamy histiocytes, some of which are hemosiderin laden. (FNA, cell
block, H&E stain, 2003). [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]
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Discussion

Endometriosis is a common disease that can be accurately

diagnosed in various cytologic specimens. Prior reports

on endometriosis on FNA and effusion specimens are

summarized in Table IV. Although endometriosis is

defined as the presence of endometrial glandular, stromal

cells and potentially hemosiderin-laden histiocytes, the

presence of two components could be sufficient to render

this diagnosis. Rare cases of endometriosis may be com-

posed of stromal elements only, also known as ‘stromal

endometriosis’.31 Hemorrhage may occur within the

stroma and the glandular lumens of the endometriotic

foci. In addition, a secondary inflammatory response con-

sisting predominantly of a diffuse infiltration of histio-

cytes could be observed. Over time, the histiocytes

convert the extravasated red blood cells into glycolipid

and hemosiderin, becoming the pseudoxanthoma cells

that can replace the endometriotic stroma.32,33 This study

contains three cases with only two components and one

case with only histiocytes. The case with only histiocytes

on the smears was from a pelvic mass lesion of 12 cm,

which was confirmed histologically and clinically to be

endometriosis. As described, when the size of the mass

increases, and with time, one is more likely to find only

histiocytes in an endometriotic mass.32,33 In general,

definitive diagnosis of endometriosis in cases, where only

histiocytes are identified is not recommended on cytology

specimens. Rather a description of the findings with rec-

ommended correlation with the clinical findings presents

a better option. Of the three cases with two components,

only one was a ToP of multiple cysts in the pelvis/ovary

showing only stromal and histiocytic component. This

case could be histologically classified as a “stromal

endometriosis.” The second case was a PAP showing

stromal and glandular components only. The third case

was an FNA of an ovarian cyst with abundant histiocytes

and a rare glandular component.

Scar-related endometriosis occurring after operations

on the uterus or fallopian tubes is seen most commonly

in the lower abdominal wall or in episiotomy scars.8,10–12

Spontaneous cutaneous endometriosis typically involves

the umbilicus8,9 and less commonly the inguinal8 and

perianal regions.9 The most common symptom is a cuta-

neous mass/nodule appearing weeks to years after sur-

gery. Catamenial increase in size and tenderness with

occasional bleeding from the lesion is suggestive of the

diagnosis. In endometriotic cysts of the ovary, the stromal

and epithelial lining could become attenuated and the rec-

ognition is based on a small rim of stromal cells and

pseudoxanthoma cells. Occasionally, the epithelial cells

lining endometriotic cysts are large, cuboidal with abun-

dant eosinophilic cytoplasm and atypical nuclear fea-

tures.32,34,35 In this series, only three cases showed

atypical cells (two FNA and one PAP). The presence of

atypia in endometriosis is well documented13,23,25,26,30

and does not have a prognostic implication, unless the

atypia is severe warranting a diagnosis of adenocarcinoma

arising in endometriosis. From the three cases with atypia,

two of them (one FNA and one PAP) also had rare

mitotic figures and mild nuclear enlargement, similar to

that of other studies.26,30

Table III. Summary of cytomorphologic features of endometriosis in different cytologic specimen types

Cellularity

Effusion FNA ToP
Low-cellularity Moderate-cellularity Low-moderate cellularity

Glandular cells 3D clusters, tubular structures, and rare
single glandular cells

3D clusters, sheets, tubular structures, and
single glandular cells with round to oval
nucleus; occasional peripheral nuclear
palisading

3D clusters, rare sheets, tubular
structures, and single glandular cells

No atypia or mitotic figures Two cases with cellular atypia (mild
nuclear enlargement and nuclear
overlapping) and rare mitotic figures

No cellular atypia or mitotic figures

Glandular cells>stromal cells Glandular cells5stromal cells Glandular cells5stromal cells
Stromal cells Rare syncytial clusters of loosely arranged

oval to spindled cells with small nuclei,
and scant cytoplasm

Fragments of metachromatic basement-
membrane type material with attached
stromal cells, rare decidualized cells
with polygonal, and dense cytoplasm

Syncytial clusters of loosely arranged
cells and single cells, oval to
spindled with scant cytoplasm and
rare decidualization

No atypia or mitotic figures No atypia or mitotic figures No atypia or mitotic figures

Table IV. Morphological features of endometriosis on FNA and
Effusion specimens

Author Year No. cases Site Procedure

Fulciniti et al.16 2005 10 cases Abdominal/pelvic FNA
Slade et al.30 2004 1 case Peritoneal Gutter washing
Simsir et al.29 2001 3 cases Abdominal scar FNA
Gupta et al.19 2000 1 case Abdominal scar FNA
Ashfaq et al.13 1994 3 cases Inguinal FNA

Abdominal
Paraumbilical

Tabbara et al.26 1991 3 cases Vaginal cuff FNA
Paraumbilical
Suprapubic

Leiman et al.4 1986 2 cases Rectovaginal septum FNA
Griffin et al.18 1985 2 cases Suprapubic FNA

Thigh
Zaatari et al.28 1983 2 cases Pleural Thoracentesis
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Certain morphological trends have been observed

between the different types of specimens. The tubular

groups were more common on FNAs. Glandular groups

tended to round up and be interpreted as three-dimen-

sional groups on ThinPrep specimens prepared from EF

samples. Nuclear palisading described in several articles26

as well as fragments of BM with attached stromal cells

also seemed to be more of a feature of FNA and ToP

compared with other specimen types. The EF samples

were less cellular and a history of abdominal/peritoneal

endometriosis facilitated the diagnosis.

The diagnosis of endometriosis could be made inde-

pendently on either smears or on cell-blocks. However, in

cases of low cellularity the use of cell-block could aid in

diagnosis.

It is also important to keep potential pitfalls in mind,

which include but are not limited to endosalpingiosis,

adenocarcinoma, metastatic neoplasms, granulomas, and

low grade endometrial stromal sarcomas. The presence of

ciliated tubal epithelium would suggest the diagnosis of

endosalpingiosis. Granulomas lack glandular epithelium

and intermixed epithelioid histiocytes and chronic inflam-

matory cells exhibit the characteristic features. In cases

where glandular components predominate and atypia is

significant, the diagnosis of adenocarcinoma is an impera-

tive consideration. In general, unless there is marked

hyperchromasia, pleomorphism, prominent, macronu-

cleoli, and marked nuclear membrane irregularity a diag-

nosis of adenocarcinoma is not warranted. Careful

attention has to be paid to the presence of stromal cells

and hemosiderin-laden histiocytes and, in most cases, the

uniform architecture of glandular components and, most

importantly, the lack of single epithelial cells all of which

favor endometriosis over adenocarcinoma. Lastly, endo-

metriosis has to be differentiated from stromal sarcomas.

Again, lack of atypia in the stromal cells and the absence

of the other components could eliminate this malignancy

from the differential diagnosis.

In the days of constantly improving imaging techni-

ques, smaller and unexpected lesions are incidentally

discovered. Considering the high prevalence of endome-

triosis, there is higher probability of detecting those

lesions even before they become clinically apparent.

With an increasing popularity of EUS-guided FNA the

probability of endometriosis being aspirated is high.36–38

In this context, familiarity with cytologic features of

endometriosis is particularly important in preventing a

false positive diagnosis of malignancy and its con-

sequences.

Knowledge of features of endometriosis also becomes

important in the intraoperative diagnosis using ToP

especially in distinguishing endometriosis from adenocar-

cinoma. A clinical suspicion for endometriosis, and know-

ing its various cytologic features could aid in the diagnosis

of these lesions, relieving the surgeons and patients from

unnecessary surgical procedures.

In summary, we have presented a series of cytologi-

cally diagnosed cases of endometriosis, systematically

described the diagnostic features, and showed that the

cytologic diagnosis of endometriosis can be made or at

least suggested in a right clinical setting. Considering the

frequency of this disease and ever increasing imaging

techniques, it is pertinent to be familiar with the cytologic

features in different specimen types.
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