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Introduction Endocervical sampling is frequently used as an adjunct to colposcopy. Few studies
address the role of endocervical brushing (ECB) with liquid-based cytology (LBC) for evaluation of
the endocervical canal. We assessed the roles of ThinPrep (TP) LBC of ECB specimens and cell blocks
(CBs).
Materials and methods Pathology archives were searched for ECB specimens from 2010-2015. Pre-
ceding Papanicolaou test interpretation, human papillomavirus status, concurrent and follow-up surgical
specimens, and ECB diagnoses were recorded. CB cellularity, when available, was scored on a scale of
0 to 4. The cellularity of the TP and CBs was compared.
Results Of 365 ECB cases, 6 (1.6%) were insufficient for diagnosis, compared with a 5% rate for
endocervical curettings. Eleven ECB cases (3%) showed low cellularity. Of the 241 (66%) cases with
concurrent biopsies, the ECB diagnosis agreed with the biopsy diagnosis (within 1 grade) in 198 (82%)
cases. In 9 (2.5%) cases, ECB was the only means of diagnosis of a high-grade squamous intraepithelial
lesion / adenocarcinoma in situ confirmed on follow-up. Compared with TP LBC, the CBs (performed
in 84 [23%] of cases) were of greater cellularity in 30 (42%) and of equal cellularity in 17 (24%). None
of the CBs showed an additional epithelial abnormality missed in TP LBC.
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Table 1 Interpretations of preced

Diagnosis

High-grade squamous intraepithelia
(HSIL)

Low-grade squamous intraepithelial
cannot exclude HSIL (LSIL-H)

Low-grade squamous intraepithelial
(LSIL)

Atypical squamous cells, cannot rul
(ASC-H)

Atypical cells of undetermined sign
(ASC-US)

Negative for intraepithelial lesion o
malignancy (NILM) and positive h
papillomavirus

Atypical glandular cells (AGC), Not
specified

Atypical endocervical cells, Not oth
specified

Atypical endometrial cell, Not other
specified

Other (post-menopausal bleeding,
unsatisfactory, etc)

Not identified
Total
Conclusions TP LBC is capable of detecting endocervical epithelial abnormalities and may be used as
a substitute for endocervical curettings. Performing a CB did not lead to detection of additional abnor-
malities, although it complemented TP findings and facilitates the performance of ancillary studies.
� 2019 American Society of Cytopathology. Published by Elsevier Inc. All rights reserved.
Introduction

Colposcopy is the cornerstone for management of patients
with abnormal cervical cancer screening tests. Colposcopy
allows for examination of the ectocervix and surrounding
vaginal wall. Nevertheless, it may not allow for adequate
visualization of the transformation zone extending into the
endocervical canal, especially in patients older than 40 years
of age, resulting in an “unsatisfactory” colposcopic exami-
nation. Under these circumstances, or when colposcopy
does not detect visible abnormalities, endocervical sampling
is used as an adjunct to assess for squamous intraepithelial
lesions extending into the endocervical canal.1-8

Despite its widespread use, patient selection for per-
forming endocervical sampling continues to be the subject
of debate.1,2 According to the American Society for Col-
poscopy and Cervical Pathology (ASCCP) guidelines,1

endocervical sampling is generally recommended for non-
pregnant patients in the setting of high-grade squamous
intraepithelial lesion (HSIL) cytology, and human papil-
lomavirusepositive atypical squamous cells of
ing Papanicolaou tests.

Number of
cases (%)

l lesion 39 (10.7)

lesion, 16 (4.4)

lesion 155 (42.5)

e out HSIL 30 (8.2)

ificance 91 (24.9)

r
uman

7 (1.9)

otherwise 7 (1.9)

erwise 6 (1.6)

wise 2 (0.5)

7 (1.9)

5 (1.4)
365
undetermined significance (ASC-US) or low-grade squa-
mous intraepithelial lesion (LSIL), if the lesion is not fully
visualized (ie, unsatisfactory colposcopy), and when there is
suspicion of a glandular epithelial cell abnormality.

Sampling of the endocervical canal is conventionally
performed utilizing a spoon-shaped instrument such as the
Kevorkian, Sims, or Novak curettes to obtain a histologic
specimen.3 This method of sampling, designated as endo-
cervical curettage (ECC), may be associated with minor
patient discomfort,3 false-positive and false-negative re-
sults,4,5 and is of uncertain diagnostic utility in the setting of
satisfactory colposcopic biopsies.6-8

Occasionally, the endocervical canal may also be
assessed using a cytobrush to obtain a cytohistologic spec-
imen.9-20 This method, termed endocervical brushing
(ECB), was reported by multiple authors to be a useful
adjunct or even viable alternative to ECC.9-19 Although
most previous studies utilized conventional cytology
smears,12-16 a few studies addressed the role of liquid-based
cytology (LBC) for evaluation of the endocervical canal.18-
20 The aim of our study was to assess ThinPrep (TP) LBC in
Table 2 Endocervical brushing cases diagnosis.

Diagnosis Number of
cases (%)

Insufficient for diagnosis 6 (1.6)
Negative 167 (45.7)
Atypical cells of undetermined significance

(ASC-US)
82 (22.5)

Atypical squamous cells, cannot rule out HSIL
(ASC-H)

9 (2.5)

Low-grade squamous intraepithelial lesion
(LSIL)

68 (18.6)

Low-grade squamous intraepithelial lesion,
cannot exclude HSIL (LSIL-H)

4 (1.1)

High-grade squamous intraepithelial lesion
(HSIL)

14 (3.8)

Atypical cervical cells 2 (0.5)
Atypical glandular cells (AGC), Not otherwise

specified
1 (0.2)

Atypical endocervical cells, Not otherwise
specified

7 (1.9)

Atypical endometrial cells, Not otherwise
specified

1 (0.2)

Atypical glandular cells, favor neoplastic 1 (0.2)
Atypical endocervical cells, favor neoplastic 1 (0.2)
Positive for malignant cells 2 (0.5)
Total 365



Figure 1 Example of an ECB case showing low cellularity, but
sufficient to render a diagnosis.

Table 3 Concurrent histologic sampling.

Forms of concurrent histologic sampling (n Z 272)

Type Number of
cases (%)

Cervical biopsy 241 (88.6)
Excisional (loop electrosurgical
excisional procedure/cone)

11 (4.0)

Endocervical curettage 8 (2.9)
Endometrial biopsy 11 (4.0)
Vaginal biopsy 1 (0.3)

280 O. Al-Nourhji et al.
evaluating the endocervical canal and evaluate the role of
cell blocks (CBs).
Material and methods

Following approval of the Cleveland Clinic institutional re-
view board, pathology archives of the Robert J. Tomsich
Pathology&LaboratoryMedicine Institute were searched for
ECB specimens from January 2010 to December 2015. All
ECB specimens were collected into CytoLyt fixative solution
and processed according to the manufacturer’s directions
utilizing a ThinPrep processor (Hologic Inc., Marlborough,
MA). Slides were stained with the Papanicolaou stain. Cel-
lient automated CBs (Hologic Inc.) were ordered at the
discretion of the signing out cytopathologist or when there
were visible particles seen in the CytoLyt solution at the time
of specimen preparation in the lab. All cases were signed out
by a board-certified cytopathologist using The Bethesda
System for Reporting Cervical Cytology.21

For the identified cases, patient age, the preceding
Papanicolaou test interpretation, human papillomavirus
status, concurrent and follow-up surgical specimens, and
Table 4 Cases with concurrent cervical biopsy.

Cervical biopsy Insufficient Negative L

Endocervical brushing
Insufficient 0 1
Negative 2 33 5
ASC-US 1 16 3
LSIL 0 7 2
LSIL-H 0 0
ASC-H 0 0
HSIL 0 2
AGC 0 1
Malignant cells presenta 0 0

aThe squamous cell carcinoma involved the cervix extending clinically from urin
ECB diagnoses were recorded. CBs, when available, were
reviewed and the cellularity was scored on a scale of 0 to 4
(acellular: 0; 1-10 clusters of 10 epithelial cells: 1; 11-20
clusters: 2; >20 clusters: 3; clusters containing stromal tis-
sue: 4). The cellularity of the TP and CBs were compared.

Results

A total of 365 ECB cases were identified. Patient age ranged
from 20 to 88 years with a mean of 34 years. The majority of
preceding Papanicolaou tests (Table 1) showed LSIL: 155
(42%); ASC-US: 91 (25%); HSIL: 39 (11%); low-grade
squamous intraepithelial lesion, cannot exclude HSIL
(LSIL-H): 16 (4%); and atypical squamous cells, cannot rule
out HSIL (ASC-H): 30 (8%). In 2014, the cytopathology
laboratory discontinued use of the term LSIL-H in Papanico-
laou test reporting. The vast majority of LSIL-H cases are now
being reported as ASC-H (unpublished data). A glandular
abnormality was the preceding interpretation in 15 (4%) cases.

The diagnoses of ECB cases are listed in Table 2. On the
TP preparation, 6 (1.6%) of the 365 ECB cases were
insufficient for diagnosis, compared with a 5% unsatisfac-
tory rate for ECC (no cellular material recovered on slides
after processing) at our institute during the same interval
(laboratory historical control) (Fig. 1).

Seventy-nine cases (22%) of the 365 ECB had no con-
current or subsequent histologic follow-up. The remaining
SIL (CIN1) HSIL (CIN2, 3) Squamous cell carcinoma

1 2 0
6 12 0
2 17 0
3 15 0
1 1 0
1 4 0
1 10 0
1 0 0
0 0 1a

ary bladder primary.



Table 5 Nine cases for which ECB was the only means of
diagnosis of CIN2þ/AIS confirmed on follow-up.

ECB diagnosis Concurrent cervical
biopsy

Follow-up histologic
diagnosis

AGC favor
neoplastic

Negative Adenocarcinoma
in Situ

ASC-H None HSIL (CIN 2)
ASC-H CIN1 HSIL (CIN 2-3)
ASC-H Negative HSIL (CIN 2)
AGC favor
neoplastic

None Adenocarcinoma
in Situ

HSIL Negative HSIL (CIN 2)
HSIL CIN 1 HSIL (CIN 2-3)
HSIL CIN 1 HSIL (CIN 2)
HSIL Negative HSIL (CIN 3)a

aCervical loop electrosurgical excisional procedure/cone was performed
for follow-up histologic diagnosis for all cases except for this last case,
which was followed-up with cervical biopsy.

Table 6 Cell block cellularity.

Cellularity Number of cases (%)

0 3 (4.2)
1 20 (27.8)
2 7 (9.7)
3 26 (36.1)
4 16 (22.2)
Total 72
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286 (78%) patients had concurrent sampling and/or follow-up
in the form of cervical biopsies or excisional cone. Of the 272
(75%) cases with concurrent histologic evaluation (Table 3),
241 (89%) had a concurrent cervical biopsy. The ECB and
concurrent cervical biopsy diagnoses are detailed in Table 4.
In these cases, the ECB diagnosis agreed with the cervical
biopsy diagnosis (within 1 grade) in 198 cases (82%). In 9
(2.5%) cases, the ECB was the only means of diagnosis of
HSIL (CIN 2, 3)/AIS confirmed on follow-up (Table 5).

A CB was ordered in 84 cases (23%) but was available
for review in 72 cases. Cellularity of the CBs was greater
than the TP LBC specimens in 30 cases (42%) and of equal
quality in 17 cases (24%). The remaining 25 cases (34%)
showed less cellularity, limiting the usefulness of the CBs
(Tables 6 and 7). None of the CBs showed an additional
epithelial cell abnormality missed in TP LBC; in fact, an
epithelial cell abnormality was present in 9 cases (12.5%) in
the TP LBC only (Table 7, Fig. 2). Immunohistochemical
staining for p16 was utilized to establish/exclude HSIL in 3
cases with CBs in which a final diagnosis could not be
reached based on cytomorphology alone.

Discussion

Generally, after an abnormal screening Papanicolaou test
and/or human papillomavirus test, women undergo
Table 7 Comparison of cellularity and distribution of epithelial abn

Comparison of cellularity between TP and CB Distrib

Number of cases (%) TP

TP > CB 25 (34.7) Absen
TP Z CB 17 (23.6) Presen
TP < CB 30 (41.7) Presen
Total 72 Total
colposcopy and in some cases cervical biopsy(ies) and/or
ECC.1 The addition of ECC might detect abnormalities on
the endocervix that colposcopic examination may fail to
sample.2,5-8 ECC is perhaps most beneficial in detecting
HSIL in women aged 40 years and older.2,5 The perfor-
mance of ECC along with random cervical biopsies, how-
ever, were also significantly associated with detection of
SILs in patients with no targetable colposcopic lesions,
unsatisfactory colposcopies, or lesions higher up in the
endocervical canal.6-8

ECB has been shown in previous studies to be compa-
rable to,9-14 if not more sensitive than, ECC.15-19 Conven-
tional Papanicolaou smear technique was used in the
majority of previously reported studies.12-16 On the other
hand, the use of LBC in gynecologic cytology has become
the mainstay in most US laboratories. It allows immediate
and uniform fixation of the collected sample, reduces
obscuring elements that may impact specimen interpretation,
and provides the opportunity to perform molecular testing
and obtain a CB if necessary. Only a few studies processed
the ECB specimen using a liquid-based method.18-20

In a previous study by Maksem,18 LBC ECB specimens
were compared to ECC as a case-finding method. The study
reported that ECB identified more cases of CIN 2 or higher
compared with ECC in patients who underwent colposcopy
for an LSIL or HSIL diagnosis (9.2% versus 16.8% for
LSIL and 63.7% versus 72.2% for HSIL cases), and that
compared with ECB, ECC was more likely to miss a
diagnosis of CIN2þ (ECC versus ECB: 11.3% versus 8.1%
in LSIL and 4.7% versus 1.4% in HSIL cases). Furthermore,
the study found that ECB was 5 to 8 times more likely than
ECC to recapitulate the highest diagnosis of the colposcopic
directed biopsies (11.2% of ECC specimens detected
CIN2þ in patients with CIN2þ on biopsy compared with
ormalities between ThinPrep (TP) and cell block (CB).

ution of epithelial abnormalities between TP and CB

CB Number of cases (%)

t Absent 39 (54.2)
t Absent 9 (12.5)
t Present 24 (33.3)

72



Figure 2 (A, B) Endocervical brush ThinPrep 400X: atypical glandular cells, favor neoplasia. (C) Loop electrosurgical excisional proced-
ure hematoxylin and eosin stain 200X: Adenocarcinoma in situ.
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83.5% of the ECB specimens). The method of processing
the LBC specimens was not further specified. The author
concluded that LBC ECB may replace the performance of
ECC during colposcopic examination.

Further support of the advantage of LBC was demon-
strated in a study by Lastra et al,19 where ECC container
fluid was processed as a ThinPrep LBC specimen (CF-TP)
after the surgical specimen had been drained in a mesh bag.
The CF-TP diagnoses were compared to the ECC and
follow-up biopsy diagnosis when available. A total of 53
specimens were examined, of which 13 (24.5%) CF-TP had
a more significant diagnosis than the ECC specimen. Six
CF-TP cases had a positive diagnosis confirmed on follow-
up when ECC was negative. This study highlighted the
potential for specimen loss during ECC processing, which
can be avoided if cytology is used as the primary method for
evaluating the endocervical canal.

The use of CB was not addressed in previous studies of
ECB. In our cohort, CB was available for review in 72
cases. In over one third of these cases, the CBs were of
greater cellularity compared with TP LBC. The performance
of a CB, however, did not lead to detection of additional
epithelial cell abnormalities. The potential role of p16 in CB
deserves further study. In the study of conventional ECC by
Shah et al,22 a recut hematoxylin and eosin section and
immunohistochemical staining with p16 were valuable ad-
juncts for improving the sensitivity of detection of HSIL,
especially in women with a prior HSIL or ASC-H Papani-
colaou test result. We used p16 in only 3 cases. However,
our CB were prepared by the Cellient method, which is
comparable to that of traditional paraffin-fixed CB (unpub-
lished data).

Our study further supports the utility of ECB with TP
LBC as a primary method for endocervical evaluation. In
2.5% of cases, LBC ECB was the only specimen dictating
the follow-up management, which is comparable to previ-
ously reported rates.18-20 Only 1.6% of TP LBC EBC cases
contained insufficient material to establish a diagnosis,
compared with a 5% unsatisfactory rate for ECC at our
institution within the same time period.
Conclusion

Cytologic-histologic correlation for cervical intraepithelial
lesions or malignancies is governed by numerous clinical
and pathologic factors. Colposcopy-directed biopsy is
generally regarded as the “gold standard”, and the role of
ECC remains controversial.23 This study demonstrates that
endocervical brushing ThinPrep liquid-based cytology is
capable of detecting epithelial cell abnormalities involving
the endocervical canal and may be used as a substitute for
endocervical curettage during colposcopy, each with its
advantages and disadvantages.9-19,23 This is concordant with
previous reports comparing ECB with ECC demonstrating
non-inferiority9-14 and even higher sensitivity.15-19 Per-
forming a cell block did not lead to detection of additional
epithelial cell abnormalities in any of the cases, although it
complemented ThinPrep findings and allowed for perfor-
mance of ancillary studies.
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