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Objective: The aim of the present study was to evaluate the prevalence of abnormal Pap smears as detected by liquid-based
(LBP) and conventional (CPP) techniques in women who were patients in the gynecologic clinic, Thammasat University
Hospital.

Material and Method: Retrospective analysis of cervical cancer screening, histopathological findings and operative procedures
was done between January 2009 and December 2009. Of the 6,332 participants who underwent gynecological examination
and cervical screening and had a Pap smear result as atypical squamous cells of undetermined significance or worse would
be performed a further colposcopic examination.

Results: A total of 6,332 women were screened for cervical cancer in the one year period. A total of 169 abnormal Pap smears
were found. Of 497 (8%) and 5,835 (92%) women were screened by LBP and CPP, respectively. The mean age of patients was
39.45 years old (14-90) and 1,550 (24.5%) women were post menopausal. The Prevalence of abnormal Pap smears was
4.0 and 2.6% in the LBP and CPP groups, respectively. Among LBP group, patients with atypical smear and LSIL (low grade
squamous intraepithelial lesion) were 11 (2.29%) and 9 (1.8%), respectively. While CPP group, patient with atypical
smear, LSIL, HSIL (high grade squamous intraepithelial lesion) and cancer were 73 (1.25%), 49 (0.84%), 25 (0.43%) and
2 (0.03%), respectively.

Conclusion: The prevalence of abnormal Pap smear in women who attended gynecologic clinic of Thammasat University
Hospital was 4.0% and 2.6 % per LBP and CPP group, respectively. There was no significant difference in the incidence of
atypical smear and false positive result between LBP and CPP.
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Cervical cancer is the second most common
cancer worldwide. Its Incidence is also the second
ranked cancer among Thai women®. The natural
progression of cervical cancer is slow. The use of Pap
smear for cytology-based screening has been an
effective tool for the prevention of cervical cancer in
developing countries. The classic steps of conventional

Correspondence to:

Suwannarurk K, Gynecologic Oncology Unit, Department of
Obstetrics and Gynecology, Faculty of medicine, Thammasat
University, Klongluang, Pathumthani 12120, Thailand.
Phone: 08-1499-0231

E-mail: k_suwannarurk@yahoo.com

J Med Assoc Thai Vol. 95 Suppl. 7 2011

Papanicolaou smear (CPP) are the collection of
exfoliated cells from the cervix, spreading the cells on
to a slide, fixing the cells and staining, which is then
followed by the visual cytologic examination. The
problem of CPP is the poor condition of the slide. Often
this results from a combination of poor sampling and
only a partial transfer of the collected sample onto the
slide. The sampling is also the major cause of false
negative results which can be as high as to 62%®. An
improvement of the sensitivity of CPP was the
development of the liquid-based Pap smear (LBP),
introduced in the mid-1990s. The steps of LBP are
collecting exfoliated cells from the cervix, immersion
and manually stirring vigorously the sample in the
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collection vial containing the cell preservative solution.
In the slide preparation process, the fluid from
containers are filtered to removed the artifacts then the
total exfoliative cells are preserved and spread on the
glass slide in a uniform monolayer, fixing, staining and
then visual microscopic examination. This results in an
increased rate of detection of abnormal cells for the
liquid based sample.

High-risk human papillomavirus (HPV) is now
known to be the cause of cervical cancer. HPV DNA
testing is additionally used as an adjunctive test with
Pap smear so as to improve the efficacy of Pap smear.
In clinical use, the remaining fluid after the filtering
step can be sent for HPV DNA testing and study.

Although the cost of LBP is higher than
CPP, it has the advantage of a higher rate of detection
of abnormal cells. In the year of 2009, LBP was
introduced for optional cervical cancer screening in
Thammasat University Hospital.

The aim of this retrospective study is to
determine the prevalence of abnormal Pap smear by
CPP and LBP in normal and hospital based population.

Material and Method

This research proposal received the approval
of the Ethical Committee Clinical Research of
Thammasat University Hospital in 2010. Mostly
participants consisted of sexually active women who
attended the gynaecologic clinic at Thammasat
University Hospital during the period of January to
December 2009. Known cases of immunocompromised,
precancerous and cancerous women were excluded
from the present study.

The ectocervix and endocervix were scraped
with an Ayre’s spatula and cotton bud, respectively.
The collected exfoliative samples were spreading and
processing as per the standard technique in the CPP
pattern. While in LBP pattern, the specimens were
collected from the ectocervix and endocervix with a
cytobrush with 5 rounds made in a scraping pattern.
The brush was immersed and manually stirred
vigorously in a collecting vial containing preservative
cell solution (Cytyc, Boxborough, MA). All specimens
were submitted to the Department of Pathology,
Thammasat University Hospital, where they were read
by a certified cytopathologist to obtain accurate
diagnoses using the Bethesda System 2001 criteria.

Patients who had abnormal results as
“abnormal squamous/glandular cells of undetermined
significant” (ASC-US/AGUS) or more over were referred
to gynecologic oncologist for further investigation by
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colposcopic examination and biopsy.

Statistical analyses were performed with SPSS
version 11.0 (SPSS, Chicago, IL) using descriptive
statistical methods. The Chi-square or Fisher exact test
and contingency table analysis were used for
categorical data. Continuous variables were tested for
significance using the t-test. The significant was
considered at p <0.05.

Results

Inyear 2009, 6,742 women have cervical cancer
screening. During the present study period 6,332 women
were included in the present study consisting of 5,835
and 497 women in CPP and LBP groups, respectively.
The mean age of the women in CPP and LBP groups
were 39.1 +13.1and 43.1 + 10.7 years old, respectively.
Forty-nine women were lost from the present study
for reasons of follow-up procedures to assess the
final diagnosis. The cytological characters are
shown in Table 1. Of 169 women, colposcopic directed
biopsy (CDB) and endocervical curettage (ECC) were
performed in 120 women (71%). Loop electrosurgical
excision procedure (LEEP) was subsequently performed
in 31 women who had CIN 2/3 on cervical biopsy or
ECC while only 2 women were performed cryotherapy.
After obtaining data from Pap smears, colposcopic
examination and histopathological results for final
diagnosis making, various types of treatment were
performed: simple hysterectomy (5 cases), radical
hysterectomy (3 cases) and radiotherapy (2 cases).

The final histopathology from the present
study population varied from negative for precancerous
lesion or malignancy (NILM) to invasive cancer. The
details of histopathology are shown in Table 2. In brief,
37 cases (30.8%) of CPP had NILM, while 34 cases had

Table 1. Cytological results

CPP LBP

N 5,835 497

Mean 39.14 +13.1 43.09 + 10.7
Range 14-90 19-89
ASC-US/AGUS 73 11

LSIL 49 9

HSIL 25 0
Carcinoma 2 0

ASC-US = Atypical squamous cells of undetermined signifi-
cance, AGUS = Atypical glandular cells of undetermined
significance, LSIL = Low grade squamous intraepithelial le-
sion, HSIL = High grade squamous intraepithelial lesion
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CIN 2/3 or invasive cancers (28.3%). While in LBP
group, 7 cases (35%) had NILM and 13 cases (37.1%)
had only CIN 1. Of the five cases of invasive cancers,
which came from the CPP group, all of them were
squamous cell carcinomas. Three cases were good
candidate for surgery, while the other two cases were
treated by radiotherapy.

The present study was conducted to evaluate
the prevalence of abnormal Pap smear in a normal
hospital-based population as shown in Table 3. The
overall prevalence of abnormal Pap smear in the present
study was 2.7%. Comparing CPP and LBP, the
prevalence of abnormal Pap smears were 2.6% and 4.0%,
respectively. The percentage of atypical smear (ASC-
US/AGUS) were 49% and 55% in CPP and LBP,
respectively (p = 0.79). The false positive screening
results in the present study were 37% and 35% in CPP
and LBP, respectively (p =1.0).

Discussion

The current strategies to control cervical
cancer are the reduction of carcinogen exposure (HPV
vaccination), early detection by precancerous condition
screening, early detection of the early stages of cancers
and early treatment.

Pap smear is categorized in early detection
category by cytological method. It has been widely

Table 2. Histopathology results

CPP LBP Total

Negative for CIN 37 7 44
CIN 1, HPV 29 13 42
CIN 2 9 0 9
CIN 3 20 0 20
Cancer 5 0 5
Loss F/U 49 0 49
Total 149 20 169
CIN = Cervical intraepithelial neoplasia
Table 3. Abnormal percentage of Pap smear

CPP LBP p-value
Atypical/Abnormal 73/149 11/20 0.792
cytology (49%) (55%)
Normal/Abnormal 37/63 7113 1.00°
histopathology (37%) (35%)

p-value by Chi-square test?
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used for cervical cancer screening in developed and
developing countries for over half a century.

In 2005 Thai Ministry of Public Health
proposed screening coverage goal. The target was set
at 80% of the reproductive age women for a 5-year time
period. This was equivalent to 11.5 million women. It
was the first target based gynecological campaign of
this scale in the country. This concept lead to the
implementation of Thailand’s dual-track strategy for a
cervical screening program using Pap smear for women
age of 35-60 years and VIA-cryotherapy for women
age of 30-45 years®,

With the introduction of LBP as a routine
service in some government hospitals, namely
Thammasat University Hospital and Siriraj Hospital
in Thailand by 2009, this offered an alternative
method for cervical cancer screening. The former
utilizes commercial kit (ThinPrep) while the latter
developed its own in-house kit (Siriraj LBP).
Commercial LBP is now a routine investigation in
private hospitals. In the metropolitan area, the
combination of HPV DNA testing and LBP constituted
a highly rigorous screening method.

From the previous literature, the advantage
of LBP is to reduce the false negative rate of
conventional Pap smear (CPP) and also increase
sensitivity. Some studies have shown that the LBP
produced a higher yield of CIN2/3 lesions detected
compared with CPP“®, However, some literature reports
argued that the accuracy of LBP was almost equal to
that of CPP(9),

There are many commercial kits of LBP
available. All claimed as their advantage an improved
detection of squamous intraepithelial lesions and their
higher-quality slides for interpretation than the CPP
procedure®d, In arecent study in Thailand, the Siriraj-
LBP procedure was found to have had a signicantly
higher rate of detection of Atypical smears, LSIL,
HSIL and carcinoma results when compared with
CPP. The prevalence of abnormal Pap smear in the
Siriraj-LBP procedure and CPP were 3.70 and 1.76%,
respectively®?. In the present study, the use of Thin
Prep LBP showed a slightly higher detection rate
compared to CPP. A report from the recent cervical
screening data in pregnant women yielded a similar
result®®.

The number of targeted women for coverage
in the campaign was 11.5 million women. If CPP which
requires a screening interval for a 1 year period (annual)
is used this would mean that the pathologists workload
isto read 11.5 million slides of Pap smears per year. If
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Thailand were to use LBP for screening on the other
hand, the pathologists must read only half the number
of slides corresponding to 5.75 million slides of Pap per
year as the recommended screening interval for LBP is
two years®, If more government institutions utilized
LBP and purchased it as a combined wholesale order,
the cost per each patient would be greatly lowered so
that it would be made more affordable for such a large
population. This is considered an alternative cancer
screening method and would be the method of choice
in the years to come.

Conclusion

The present study was the first year
experience of LBP using for alternative cervical cancer
screening tool in Thammasat University Hospital. The
prevalence of abnormal Pap smear in normal healthy
women was 4.0 and 2.6 % per LBP and CPP group.
There was no significant difference in the incidence of
atypical smear and false positive result between LBP
and CPP.
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