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ABSTRACT

Objective: The aim of the study was to correlate the results of cervical cytology and cervical biopsy in women with
squamous cell abnormalities of the uterine cervix.

Materials and Methods: This comparative retrospective study was conducted in a series of 184 sexually active
women, aged 20 to 60, who came to their annual gynecological exam at the University Clinic for Gynecology and
Obstetrics in Skopje between September 2015 and March 2016. In all 184 patients with cytologically diagnosed
squamous cell abnormalities of the uterine cervix, a colposcopic cervical biopsy with endocervical curettage for
histopathological analysis was taken, with was analyzed at the University Clinic for Radiotherapy and Oncology
in Skopje. The results of the liquid-based cytology smears and cervical biopsies were compared to evaluate the
diagnostic agreement between the cytology findings and the biopsies.

Results: Cytopathologically, there were 118 (64.13%) ASC-US, 22 (11.96%) LSIL, 38 (20.65%) HSIL and 6 (3.26%) invasive
carcinoma cases. Histopathologically, there were 108 (58.70%) non-neoplastic lesions, 24 (13.04%) LGSIL cases, 42
(22.83%) HGSIL cases and 10 (5.43%) invasive squamous cell carcinomas. Including all squamous cell abnormalities,
the sensitivity of the smear test in low-grade and higher grade lesions was 58.70% (108/184) and the false positivity
was 41.30% (76/184). Excluding ASC-US lesions, the sensitivity of the smear test was 78.80% (52/66) and the false
positivity was 21.21% (14/66). After evaluating cervical cytopathological correlation the positive predictive value
was found to be 100% (6/6) in invasive carcinoma, 68.42% (26/38) in HGSIL and 31.82% (7/22) in LGSIL.

Conclusions: The high sensitivity of the cervical smear test for high-grade squamous lesions shows that it is an
effective screening test for cervical cancer and precursor lesions.
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INTRODUCTION

Cervical cancer is the third most common malignancy 10% are adenocarcinomas and a small number are other
in women worldwide, annually with 500.000 newly types [2]. Various forms of squamous cell abnormalities
diagnosed cases and almost 250.000 deaths [1]. About 90% precede the appearance of the cervical cancer, which
of cervical cancer cases are squamous cell carcinomas, include a lot of progressive morphological changes, from
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productive human papillomavirus (HPV) infection-mild
dysplasia to carcinoma in situ [3].

A significant decrease in the incidence and mortality
of cervical cancer can be realized with -effective
cervical cytology screening programs [4].The aim of the
Papanicolaou (PAP) smear test is to detect precancerous
cervix lesions before they become invasive cancer.
The accuracy of the PAP smear test is evaluated using:
sensitivity, specificity and predictive value. Evaluating
the correlation between cervical cytology and biopsy is
the best method of the determining the PAP smear test
accuracy. However, it is not a perfect methods due to the
potential sampling and interpretation errors [5].

The aim of the study was to correlate the results of
cervical cytology and cervical biopsy in women with
squamous cell abnormalities of the uterine cervix.

MATERIAL AND METHODS

This comparative retrospective study was conducted in
a series of 184 sexually active women, aged 20 to 60, who
came to their annual gynecological exam at the University
Clinic for Gynecology and Obstetrics in Skopje between
September 2015 and March 2016. In all 184 patients with
cytologically diagnosed squamous cell abnormalities of
the uterine cervix, a colposcopic cervical biopsy with
endocervical curettage for histopathological analysis
was taken, with was analyzed at the University Clinic for
Radiotherapy and Oncology in Skopje. The results of the
liquid-based cytology smears and cervical biopsies were
compared to evaluate the diagnostic agreement hetween
the cytology findings and the biopsies.

Criteria of inclusion

This study included 184 sexually active women with
squamous cell abnormalities of the uterine cervix of the
PAP smear.

Criteria of exclusion

This study did not include: pregnant women, women
with previous surgery on the uterine cervix (cervical
conization, carbon dioxide laser vaporization and total
hysterectomy) and also previous abnormal cytological
and histopathological findings of the uterine cervix.

Methods of examination

All samples for cytology were taken using Thin Prep
PAP smear cytology and were analized in the Cytology
laboratory of the University Clinic for Gynecology
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and Obstetrics in Skopje by a doctor-cytopathologist.
Cytological results were classified according to the revised
Bethesda classification [6,7], such as: Atypical Squamous
Cells of Undetermined Significance-ASC-US; Low-grade
Squamous Intraepithelial Lesion-LSIL (productive HPV
infection, Cervical Intraepithelial Neoplasia grade 1-CIN1);
High-grade Squamous Intraepithelial Lesion-HSIL (CIN2,
CINS3, CIS) and invasive squamous cell carcinoma.

Samples for histopathological analysis were taken at
the University Clinic for Gynecology and Obstetrics in
Skopje and were analyzed at the University Clinic for
Radiotherapy and Oncology in Skopje, at the Department
of Histopathology and Clinical Cytology by an experienced
expert in histopathology. According to the morphology
determined in biopticsamples , cervical findings were
characterized as: normal finding (non-specific cervicitis);
Low-Grade Squamous Intraepithelial Lesion-LGSIL (Flat
condyloma, cervicitis chronicavirosa, mild dysplasia);
High-Grade Squamous Intraepithelial Lesion-HGSIL
(moderate dysplasia, severe dysplasia, carcinoma in situ)
and invasive squamous cell carcinoma.

Statistical analysis

Data were analyzed by a specific software for databases
(Excel). Statistical analysis of the established statistical
series was made with the statistical program SPSS
(Statistical Package for the Social Sciences), version 22.0.

The structure of numerical signs was analyzed
by determining the measures of central tendency
(arithmetical mean) and measures of dispersion (standard
deviation).

The Spearman correlation test, ANOVA test, one-way
variance analysis and the Tamhane test were used for
statistical evaluations. Two-way comparisons were used
to create 2x2 tables and calculate the positive predictive
values.

A p value <0.05 was considered significant for statistical
evaluation.

RESULTS

The study included 184 women, aged 20 to 60 years
(39.81£9.26). The cases aged of the cytopathological
diagnostic groups were compared and the difference was
found to be significant (p=0.001). A significant difference
was found between the age of ASC-US and invasive cancer
cases (p<0.03). There was also a significant difference
between the age of LSIL and HSIL women (p<0.03) (Table 1).
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Table 1.  Distribution of mean age of cytopathological ~— Table 2.  Distribution of mean age of histopathological
diagnostic groups diagnostic group
Cytopathological 0 Histopathological 0
d[;agnosis n % mean sd diagnosis n % mean sd
ASC-US 118 64.13 3730 8.00 Nonneoplastic 108 58.70 38.73 21
LSIL 22 11.96 34.63 8.53 LGSIL 24 13.04 33.11 8.51
HSIL 38 20.65 41.75 9.68 HGSIL 42 22.83 43.22 11.00
Invasive : ;
carcinoma 6 3.26 45.56 10.26 Invasive carcinoma 10 543 44.16 10.30
Total 184 100 39.81 9.26 Total 184 100 39.81 9.26
Legend: ASC-US-atypical squamous cells of undetermined Legend: LGSIL-low grade squamous intraepithelial lesion; HGSIL-

significance; LSIL-low grade squamous intraepithelial
lesion; HSIL-high grade squamous intraepithelial lesion;
n-number; sd-standard deviation

Cytopathologicaly, there were: 118 (64.13%) ASC-US, 22

(11.96%) LSIL, 38 (20.65%) HGSIL and 6 (3.26%) invasive
carcinoma cases.

We found a significant difference between the age of the
nonneoplastic group and LGSIL women (p=0.001). There
was also a significant difference between the age of LGSIL
and squamous cell carcinoma women (p=0.002) (Table 2).

high grade squamous intraepithelial lesion, n-number;
sd-standard deviation

Histopathologicaly, there were108 (58.70%) nonneoplastic
lesions, 24 (13.04%) LGSIL

cases, 42 (22.83%) HGSIL cases and 10 (5.43%) invasive
squamous cell carcinomas (Table 3).

Table 3.  Correlation between results of cervical cytology and cervical biopsy
Histopathological diagnosis
Cytopathological diagnosis Nonneoplastic LGSIL HGSIL Invasive carcinoma Total
n % n % n % n % n %

ASC-US 94 51.08 12 6.52 12 6.53 0 0 118 64.13
LSIL 1 5.99 7 3.80 4 217 0 0 22 11.96
HSIL 3 1.63 5 272 26 1413 4 2.17 38 20.65
Invasive carcinoma 0 0 0 0 0 0 6 3.26 6 3.26
Total 108 58.70 24 13.04 42 22.83 10 543 184 100

Legend: ASC-US-atypical squamous cell of undetermined significance; LGSIL-low grade squamous intraepithelial lesion; HGSIL-high
grade squamous intraepithelial lesion; n-number; %-percent

The relationship between
histopathologicalresukts was
p<0.00001, p<0.05).

cytopathological and
significant  (r=0.9992,

When all the squamous cell abnormalities in the cervical
cytology was included, the sensitivity of the PAP test for
LSIL and higher grade lesions was 58.70% (108/184) while
false positivity was 41.30% (76/184). When ASC-US were
excluded, the sensitivity was 78.80% (52/66) and false
positivity 21.21% (14/66).

We were unable to calculate sensitivity, specificity and
negative predictive value for the women groups as there
were no real negative or false negative groups. The
correlation was calculated using the positive predictive
value (PPV) according to our study data.

The cyto-histopathological correlation increased in
parallel to the grade of PPV and was 100% for invasive
squamous cell carcinoma, 68% for HSIL and 32% for LSIL
(Table 4).
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Table 4. Positive predictive value of cyto-
histopathological diagnosis

R A I PPY

LSIL LGSIL 0.32

HSIL HGSIL 0.68
Invasive carcinoma | Invasive carcinoma 1

Legend: PPV-positive predictive value; LGSIL-low grade squamous
intraepithelial lesion; HGSIL-high grade squamous
intraepithelial lesion

The cyto-histopathological comparison for cervical
intraepithelial lesions and invasive carcinoma revealed
that the PAP test predictive value increased as the
epithelial abnormality of the lesion increased and was
20% for ASC-US, 50% for LSIL, 92% for HSIL and 76% for
LSIL+HSIL (Table 5).

Table 5. Positive predictive value of cytology groups

Cytopathological diagnosis PPV
ASC-US 0.20
LSIL 0.50
HSIL 0.92
LSIL+HSIL 0.76
Legend: PPV-positive  predictive  value;  ASC-US-atypical

squamous cell of undetermined significant; LSIL-low
squamous intraepithelial lesion; HSIL-high squamous
intraepithelial lesion

DISCUSSION

The aim of using the cervical smear test is screening
sexually active women to enable early detection and
treatment of precancerous lesions and prevent mortality
due to cervical cancer. There is a relationship between the
widespread use of the cervical smear test and decreased
mortality due to invasive squamous cancer. Screening
programs have therefore been developed all over the
world. Cases where a cytological abnormality has been
detected undergo biopsy from the suspect lesions under
colposcopy for a definite diagnosis [8].

It is difficult to definitely establish PPV of the PAP smear
test preinvasive lesions. The literature figures are 50-90%
for sensitivity and 31-90% for specificity [9]. The PPV is 17-
89% for preinvasive or microinvasive lesions and almost
100% for squamous cell carcinoma [10,11].
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A study where the cyto-histopathological correlation of
374 cases was analyzed showed full match between the
cytology and biopsy in 43.10% of the cases while this rate
was48.38% and 62.50% for low-grade and high-grade
lesions, respectively. Cervical cytology sensitivity was
71.31% [12].

We found increased cyto-histopathological correlation
with the cervical intraepithelial lesion as the degree
of epithelial cell abnormality increased. The PPV was
20% for ASC-US, 50% for LSIL, 92% for HSIL and 76%
for LSIL+HSIL. We evaluated the cervical cytology and
cervical hiopsy correlation again after matching the
Bethesda terminology counterpart of the smear results
with the SIL terminology results of the biopsy results.
The PPV again showed an increase with the lesion degree
and was 32%, 68% and 100% for LSIL, HSIL and invasive
carcinoma cases, respectively.

Cervical precancerous lesions can be detected
approximately 10 years before they become cancerous
with the PAP smear screening. Comparison of the age
of our patients revealed a significant difference between
LGSIL and invasive carcinoma. The mean age for LGSIL
group was 33.11 while the squamous cell carcinoma group
had a mean age of 44.16 with a difference of over 10 years.
This indicates that a period where lesions can be detected
and treated before they become cancerous exists.

The clinical results of patients diagnosed as ASC-US
by cervical smear can show great variety, from clearly
bening lesions to potentially serious lesions and it is
therefore not possible to provide a definite classification.
In our study the total rate of cervical intraepithelial
lesions among cases with an ASC-US smear result was
20.34%. According to a study by Massad et al., on the basis
of histological results of cytological finding, 22.3% of ASC-
US finding really are histologically positive [13]. Various
laboratories report a SIL rate of 15-30% among ASC-US
cases [14,15].

In our study , women with LSIL cytology results had
a dominant histological LGSIL results (50%), whereas
the HGSIL results was confirmed in 18.18%. Our results
corresponding with results in study byMilenkovicet al.
[16].

Studies show that, with a cytological HSIL result, more
than 50% of the women will have HGSIL and 2% will have
invasive carcinomas [17].In our study 68.42% of cytological
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HSIL results had a histological HGSIL results and 10.55%
had a invasive cervical carcinomas. Data also show that
between 20% and 30% of HSIL results are not diagnosed
by cervical cytology [18].

In our study the sensitivity of the PAP smear test in
LGSIL and higher grade lesions was 58.70% and the
false positivity was 41.30%. Excluding ASC-US lesions,
the sensitivity of the PAP smear test was 78.80% and
the false positivity was 21.21%. Another study on cyto-
histopathological correlation found a false positivity
rate of 3.5% and a false negativity rate of 5.3%. The most
common cause of false negativity was sampling error [19].

CONCLUSION

Increased degree of neoplasia in cervical lesions increases
the correlation between PAP smear and biopsy. The high
sensitivity of the PAP smear test for high-grade lesions
shows that it is an effective screening test for cervical
cancer and precursor lesions.
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KOPEJTAIIUJA [IOMEI'Y LIUTOIATO/IONIKUTE 1 XHCTOMATOMOLIKMTE HAOH KAJ
JKEHH CO CKBAMO3HU KJIETOYHU ABHOPMAJIHOCTH HA TPJTOTO HA MATKATA
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ABCTAPKT

BoBep: llenra na cryaujara Gemie pa HarnpaBuMe Kopesialdja MOMEry LEepBMKaJIHUTE LIMTOJIOMKW Hao[mu U
LIEPBUKAJIHUTE OUOIITUYHM HAOIM Kaj )KEeHM CO CKBAMO3HI KJ/IETOUHM A0HOPMaJIHOCTH Ha I'PJIOTO HA MaTKaTa.

Marepujan u meTogu: OBaa KOMITapaTHBHA PETPOCIIEKTUBHA CTy/IMja Oellle HarpaBeHa Ha cepuja of 184 cekcyasHo
AKTUBHU >KeHM, Ha Bo3pacT o 20 mo 60 roguHW, KOW [10jAoa Ha pefoBeH ToNWIIeH T'MHEKOJOUIKMA TIperjen Ha
YuuBepsureTcka KimHuKa 3a ['mHeKosoruja u AkyuepctBo Bo Crorije, Bo nepuonot on Cernrremspu 2015 roguHa o
Mapt 2016 roguna. Kaj cure 184 ;keHM cO LIMTOJIOUIKN HAO Ha CKBAMO3HU KJIETOUHM abOHOPMAaIHOCT Ha I'DIOTO Ha
MarKata, Oellle HarfpaBeHa liepBUKaiHa OMoTIcHja Co eH/I0LePBUKATHA KUPeTayka 3a XMCTOTATO/IONIKA aHai3a, Koja
Oellle HammpaBeHa Ha YHUBep3UTeTcKa KnnHuKa 3a Paguoteparmja u OHKomorvja Bo CKorje. Pesynratute on liquid-
based TTAIT pasmackuTe M of LlepBUKATHUTE OUOTICMM Oea CriopefieHn W eBaJlyupaH! 3a UjarHOCTUYKA TOUHOCT
roMery LUTOMNATO/IOKUTE U XMCTONATOJOMIKWUTE HAO M.

PesynraTtu: [{utonatonomku 6ea: 118 (64.13%) criygam Ha ASC-US, 22 (11.96%) cnyuan na LSIL, 38 (20.65%) cnygan
Ha HSIL u 6 (3.26%) ciyyay Ha MHBAa3MBEH CKBAMO3€H KapLIMHOM Ha I'DJIOTO Ha MaTKaTa. XMCTornaTosnomKu 6ea 108
(58.70%) ciyuan Ha HOpMasieH Haog, 24 (13.04%) cnyuau Ha LGSIL, 42 (22.83%) ciiyuan Ha HGSIL 1 10 (5.43%) ciiyuan Ha
MHBa3UBEH CKBaMO3eH KapLMHOM Ha I'DJIOTO Ha MaTKaTa. BKIydyBajKu 't CUTe CKBaMO3HU KJIETOUHU aOHOPMATHOCTH,
censutnBHocTa Ha [TATT TecoT 3a e3nnTe off HU30K CTeTeH U 3a MTOBUCOKKTe cTerenn bete 58.70% (108/184) n maskHo
nosuTuBHOCTA Oete 41.30% (76/184). cknyuyBajku ru ASC-US niesuute, ceHsuTrBHOCTa Ha [TAIT TectoT Oente 78.80%
(52/66) n nasxkHO Mo3uTUBHOCTA Oemte 21.21% (14/66). TTocie HanpaBeHAaTa LIepPBUKaJIHA LIMTOIIATONIOIIKA Kopesallyja,
MO3UTKMBHATA TPeaUKTUBHA BpemHocT bemre 100% (6/6) 3a ciiyuanTe co MHBa3MBEeH KapLHOM, 68.42% (26/38) 3a HGSIL
cnyyanTe n 31.82% (7/22) 3a LGSIL ciyuaunre.

3aksyuok: Bucokara ceH3utuBHOCT Ha TTATT TeCTOT 32 CKBAaMO3HUTE UHTPAETTUTETHN JIE3UN O]l BUCOK CTEIEeH, KayKyBa
naka [TATT tectoT e echeKTUBEH CKPUHMHT TeCT 3a 1ePBUKAJIHUOT KAPIIMHOM U HETOBUTE MPEKaHIePO3HU JI€3UHU.

Ksnyanu 360poBu: [IUTOTNATOJIOTH]a, XUCTOTIATOIOTM]a, CKBAMO3HH KJTleTouHr abHopMastHocTH, liquid-based pa3zmacka,
LlepBUKaIHNA OMOTICKI
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