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ABSTRACT

Objective: The Papanicolaou (PAP) smear remains the cornerstone of early detection and prevention in cervical cancer screening, Today, 
liquid-based cytology (LBC) techniques are more widely used for this purpose. ThinPrep is one of the most effective of these methods. In this 
study, we aimed to investigate the contributions of the cell block method when using ThinPrep liquid-based cervical samples. 

Material and Methods: We retrospectively reviewed a total of 453 cases in which we applied cell block to assist in correct diagnosis in terms of 
four criteria we determined from ThinPrep LBC samples accepted to our department between 2020 and 2023. We investigated the benefits of 
cell block according to the four criteria we defined in these cases; these criteria were adequacy, determination of cellular origin based on atrophy, 
and correct diagnosis of squamous cell lesions and glandular cell lesions. Cell blocks were re-evaluated by 3 experienced pathologists, and the 
results were analyzed.

Results: The cell block method contributed significantly to the adequacy in 97 of the 136 samples. It contributed to understanding the cellular 
origin and correct diagnosis of atrophic background in 113 of the 165 samples. It also contributed to the correct diagnosis of squamous cell 
lesions in 26 of the 107 samples and glandular cell lesions in 40 of the 45 samples. Overall, it was detected to be useful in 272 out of 453 cases.

Conclusion: The cell-block method represents powerful contributions for each parameter, especially if it is used selectively, particularly in 
evaluating glandular cell lesions and atrophic background. Additionally, it facilitates ancillary testing in the field of cervical cancer screening and 
management. 
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INTRODUCTION

In cervical cancer screening, the Papanicolaou smear re-
mains the cornerstone of early detection and prevention. 
For many years, pathologists and scientists have desired to 
increase the sensitivity and specificity of the conventional 
Pap smear and have improved the liquid-based cytology 
(LBC) methods and the automated devices for both pre-
paring the slides and screening. LBC resulted in complete 
and standardized cell transfer with monolayer cell prepara-
tion, decreased obscuring factors, improved fixation, and 
reduced screening time.

Until now, there have been two main methods of prepara-
tion - ThinPrep and SurePath. In 1996, the FDA approved 
ThinPrep as an alternative to the cervicovaginal smear in 
the United States. Approval for Autocyte Prep (also called 
SurePath or CytoRich Prep) followed in 1999 (1).

With the progress of liquid-based technologies and im-
munohistochemical and molecular techniques in the dif-
ferential diagnosis, the cell block method has entered our 
lives and is widely used now. Although it is widely used 
for pleural and peritoneal exfoliative cytology and lymph 
nodes, this is not the case for cervical PAP smears.

In addition, although we have identified many important 
and influential articles in the literature, particularly on 
lung, pleural, and lymph node liquid-based cytology speci-
mens, we have found a few articles on cervical PAP smears. 
The majority of these articles focused on specific aspects 
of their utility. In the present study, we aimed to explore 
the comprehensive utility of cell block use in terms of all 
parameters while evaluating a cervicovaginal smear speci-
men, including immunohistochemical examination when 
necessary. 
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MATERIAL and METHODS 

Sample Selection

We retrospectively reviewed a total of 453 cases in which 
we applied cell block to assist in the correct diagnosis in 
terms of four criteria we determined from ThinPrep LBC 
samples accepted to our department between 2020 and 
2023. We investigated the benefits of cell block according 
to the 4 criteria we defined in these cases; 

These criteria were,
-	 Cellular adequacy
-	 Determination of the cellular origin on the background 

of the atrophy
-	 Squamous cell lesions
-	 Glandular cell lesions

We first determined cell block was applied to 136 of the 
cases for adequacy, 165 of the cases for atrophic back-
ground, 107 of the cases for squamous cell lesions, and 45 
of the cases for glandular cell lesions. Although some cases 
could be evaluated according to more than one criterion, to 
avoid confusion, each selected group was evaluated accord-
ing to its own criteria. 

While Preparing Cell Block

We have used the ThinPrep® liquid-based cytologic system 
for cytological specimens in our laboratory for 10 years. Af-
ter preparing the slides from the specimen, we prepared cell 
blocks from residual material. The cell block was prepared 
by first centrifuging the remaining liquid at 4000 rpm for 
4 minutes after slide preparation, then adding 3 ml of 96 % 
ethyl alcohol and 0.5 ml of 10% formaldehyde to the bot-
tom sediment, waiting for 60 minutes, and collecting the 
remaining sediment on filter paper. It was then placed in 
a cassette and kept in 96% ethyl alcohol until placed in the 
tissue processing device. Finally, it was processed starting 
from the alcohol stage in the tissue processing device.

Evaluation

Three experienced pathologists reevaluated the slides, first 
without and then with the cell block, noting the contribu-
tion of the cell block to the correct diagnosis according to 
‘’The Bethesda System for Reporting Cervical Cytology, 
third edition’’ (2) established criteria. Various immunohis-
tochemical stains were also used on the cell block sections 
if they were needed to clarify the diagnosis.

RESULTS

A total for 136 cases that were unsatisfactory for evaluation 
due to unsatisfactory squamous cellularity and other qual-

ity indicators such as partially obscuring blood or severe 
inflammation were included in the study. The presence of 
endocervical cells was also assessed. Fifty-six had low squa-
mous cellularity and no endocervical cells on smear evalua-
tion and 30 had limitations to evaluate due to inflammation 
and bloody background. Forty had adequate squamous 
cellularity but no endocervical cells. Ten had endocervical 
cells but low squamous cellularity. We observed a signifi-
cant increase in cellularity in 97 samples. Seventy-nine of 
these samples showed a significant increase in squamous 
cell count, 8 of these showed the presence of endocervical 
cells not observed in the smear, and 10 of these showed 
both an increase in squamous cellularity and the presence 
of endocervical cells. In 39 cases we have not found any 
contribution.

A total of 165 atrophic cases with or without inflamma-
tion were included in the study and we found useful con-
tributions in 113 cases. It provided the correct diagnosis of 
epithelial abnormalities in 8 squamous, 4 glandular, and a 
total of 12 cases. It increased the number of squamous cells 
in 30 cases and clarified the suspected epithelial origin in 
26 cases. In 12 cases it helped us to correctly identify basal-
parabasal cells on atrophic ground which could be misin-
terpreted as atypical glandular cells or atypical squamous 
cells. In 33 cases, it supported us to differentiate between 
endocervical and endometrial cell origin.

Finally, 107 samples were included for the correct diagno-
sis of squamous cell lesions and made useful contributions 
in 26 cases. Similarly, it made useful contributions in 40 
of the 45 samples in diagnosing glandular cell lesions. At 
this point, it should be emphasized that we used some im-
munohistochemical markers to make the correct diagno-
sis. They were especially useful in determining the origin 
of atypical cells. The results are detailed in Tables I and II.

Overall, the cell block method was observed to be quite use-
ful in 272 out of 453 cases and the details are summarized 
in Table III.

DISCUSSION

LBC is widely used for preparing gynecological and non-
gynecological cytology specimens in the daily pathology 
laboratory routine. LBC preparations allow cell enrich-
ment through the reduction of background inflammatory 
and blood cells. The presentation of cells in a uniform layer 
through an automated and standardized process enhances 
the identification of malignant cells. In addition, residual 
specimens can be used in immunocytochemical and mo-
lecular studies (3). 
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Although LBC is useful, we usually encounter some prob-
lems while evaluating the slides. One of the major prob-
lems is cellular adequacy. Despite the superiority of the 
liquid-based technique in this regard, both the inflam-
matory background and blood cells may prevent us from 
evaluating the cells. In addition, samples with poor cellular 
adequacy are another problem. We determined additional 
contributions in 97 of the 136 cases, and this ratio could not 
be ignored. Giving the chance to evaluate the same sample 
by using an additional easy method will be more effective 
both financially and for the patient than resampling. 

Another issue is that it is not always easy to determine the 
cellular origin, especially in cases of intense inflammation, 
hemorrhage, and reactive changes. Also, one of the major 
problems is atrophic background in LBC in this regard. In 
a study, ThinPrep atrophic vaginitis slides were significant-
ly more likely to be deemed unsatisfactory. In that study, 
some participants confused HSIL  with atrophic vaginitis, 
most often on ThinPrep slides and least often on SurePath 
slides. They hypothesized this may be due to the increased 
tendency of groups in ThinPrep slides to round up, over-
lap, and shrink, making evaluation of cell size and individ-
ual nuclei more difficult. Additionally, both atrophic para-
basal cells and HSIL involving endocervical glands show 
the presence of inconspicuous nucleoli. Some participants 
could interpret hyperchromatic, crowded, atrophic paraba-
sal cells as the hyperchromatic, crowded groups of HSIL 
(4). In this regard, Renshaw et al. demonstrated that HSIL 
in CAP educational ThinPrep Pap slides is mistaken for a 
glandular lesion by 75% of expert cytopathologists from the 
Cytopathology Resource Committee in another study (5). 
In some cell block sections, we noticed that atypical cells 
fell in typical tumoral patterns or in sheets or microtissues, 
which made the diagnosis much easier (Figure 1).

In addition, we need to apply immunohistochemical stain-
ing to accurately determine the degree of dysplasia, find the 
tumor subtype, and distinguish possible benign conditions 
from malignancy as pathologists. Although we can apply 
some immunohistochemical markers on LBC prepara-
tions, immunostained cytology preparations would not 
allow coordinated evaluation of multiple immunomarkers 
on the same cells in a fashion comparable to that achieved 
in serial sections of the cell block (6). Also, it was depicted 
that immunostaining of the sections of cell block from re-
sidual cervical LBC would increase the positive predictive 
value for the detection of HSIL and higher lesions in sec-
tions of cell block from residual LBC specimens equivalent 

Table III: Summary of the contributions of the cell block for 
each parameter

Parameters Total number 
of cases

Number of cases 
contributed Percentages

Adequacy 136 97 71.3%
Atrophic 
background 165 113 68.4%

Squamous 
cell lesions 107 26 24.2%

Glandular 
cell lesions 45 40 88.8%

Total number 453 276 60.9%

Table I: Contributions of cell block in squamous cell lesions 
and case numbers

Total number of cases 
with benefits 26 26

Number of cases 
transferred to a higher 
category

ASCUSLSIL 5

14
ASCUSHSIL 1
UnsatisfactoryHSIL 4
LSILHSIL 3 
ASC-HHSIL 1

Number of cases 
supporting the diagnosis

LSILLSIL 7
12

HSILHSIL 5
ASCUS: Atypical squamous cells of undetermined significance, ASC-H: 
Atypical squamous cells cannot exclude an HSIL, LSIL: Low–grade squa-
mous intraepithelial lesion, HSIL: High–grade squamous intraepithelial 
lesions.

Table II: Contributions of cell block in glandular cell lesions 
and case numbers

Total number of cases 
with benefits 40 40

The number of cases 
transferred to a higher 
category

Atypical endometrial 
cells, NOSEndometrial 
Adenocarcinoma

4

6
Atypical endocervical 
cells, NOSEndocervical 
Adenocarcinoma

2

The number of cases 
transferred to a lower 
category which cannot 
definitively determine 
its nature in smear 
samples

Glandular Cell, 
NOSNegative for 
malignancy

34 34

AGC: Atypical glandular cells, NOS: Not otherwise specified



87

Turkish Journal of PathologyAKCA Y et al: Contributions of Cell-Block to Cervical Smears 

Vol. 41, No. 3, 2025; Page 84-89

to brush biopsy, with the results comparable to surgical 
biopsies in another study (7). To be able to perform im-
munohistochemical staining with a wide range safely is an 
excellent advantage.

Another advantage is in the molecular area. Application of 
high-throughput techniques to biological samples such as 
cervical cytology specimens, including the cell blocks pre-
pared from it, allows analysis of clusters of differential mo-

Figure 1: A) X100 magnification of atypical appearing cells in an atrophic and bloody background in a PAP Smear sample. The cellular 
origin could not be easily detected. B) X100 magnification. Examples of cervicovaginal epithelium showing atrophy that has fallen into 
compact layers in the cell-block section of the smear sample in picture A

Figure 2: A) X400 magnification of atypical glandular cells in a bloody background in a PAP Smear sample. B) X200 magnification 
of endometrioid adenocarcinoma in a cell-block section of the smear sample in Picture A. We can easily notice the villoglandular and 
cribriform patterns of the atypical cells. 

Figure 3: A) x400 magnification of a hyperchromatic crowded group in an atrophic and bloody background in a PAP Smear sample. 
B) x400 magnification of high-grade squamous intraepithelial lesion on a cell-block section of the smear sample in Picture A. We could 
see the atypical changes through full-thickness

A

A

A

B

B
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strategy to maximize the effectiveness of PAP smear-based 
screening programs and ultimately reduce the burden of 
cervical cancer worldwide.

CONCLUSION

The cell block method represents a powerful contribution 
to analysis for each parameter, especially when used selec-
tively, offering enhanced diagnostic accuracy, addition-
ally facilitating ancillary testing, and expanding research 
opportunities in the field of cervical cancer screening and 
management.
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