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ABSTRACT 

OBJECTIVES: The accuracy of the Papanicolau smear test is very important in cervical cancer which 

is preventable cancer. In this study, we aimed to investigate the distribution of smear results and cyto-

histopathological correlation and agreement in biopsies. 

STUDY DESIGN: A retrospective study was performed at the gynecology obstetrics and pathology de-

partment of Baskent University Konya Application and Research Hospital, over a 5-year period. The 

histopathology results of 89 patients who underwent colposcopic biopsy from 273 patients with patho-

logic Pap smear results were examined. The histopathologic results and pathologic Pap smear results 

were compared and the compatibility between them was examined. 

RESULTS: Data records were collected for 11,191 women. Overall, the prevalence of cytologic abnor-

malities was 2.43%. The cytohistopathologic correlation in epithelial lesions was 56% and was statisti-

cally significant. In glandular lesions, normal biopsy results were reported in 93% of AGC-NOS cytology 

results, whereas there was a 100% malignancy correlation with AGC-FN cytology results. In terms of de-

tecting low and high-grade lesions, the false-negative rate was 12% and the false-positive  rate was 17%. 

CONCLUSION: In conclusion, Pap smears can be less cost-effective and easily accessible method. 

While conservative treatment is appropriate in young patients because of possible regression even in 

high-grade lesions; in older patients, it should not be hesitated to get biopsy when a suspicious clinic is 

present. 
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sociated death rates in developed countries. Cervical carci-

noma remains a major health issue due to the lack of such pro-

grams in low-income countries. There are 493,000 new cases 

of cervical carcinoma diagnosed each year around the world, 

and 274,000 women die from this disease each year. About 

85% of these cases occur in low-income countries, accounting 

for 15% of all cancers in women (2). The most cost-effective 

screening method for cervical cancer is the Pap smear test (3), 

which was recently reported to have 55.4% sensitivity and 

96.8% specificity. Abnormal Pap smear results constitute in-

dications for endocervical curettage, colposcopy, and cervical 

biopsy (4). 

The 2001 Bethesda System is the most commonly used 

and most widely accepted classification for reporting cervical 

smear samples. In the Bethesda System, squamous epithelial 

cell abnormality is divided into five categories including atyp-

ical squamous cells of undetermined significance (ASC-US), 

atypical squamous cells-cannot exclude high-grade squamous 

intraepithelial lesion (HSIL) (ASC-H), the low-grade squa-

mous intraepithelial lesion (LSIL), HSIL, and squamous cell 

carcinoma (SCC). On the other hand, glandular epithelial ab-

normalities are divided into three categories including atypical 

glandular cells not otherwise specified (AGC), endocervical in 

Introduction 

Cervical cancer is one of the most common causes of death 

in women in developing countries (1). It is well known that 

screening for cervical cancer using Papanicolaou (Pap) smears 

significantly reduces the incidence of cervical cancer and as-
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situ adenocarcinoma (AIS), and adenocarcinoma (endocervi-

cal, endometrial, extrauterine and nonspecified) (5). 

Cervical carcinomas are preventable conditions. Pap 

smear cytology has been used for screening since 1943 (6). 

However, the best screening methods for cervical carcinomas 

still remain unclear. Different methods including simple cy-

tology, Human papillomavirus (HPV) - DNA tests and cytol-

ogy repeats have been reported in the literature (7). Cytologic 

screening methods are still not effectively used in developing 

countries. Although cytology is the most specific method for 

screening today, it can sometimes be insufficient for prema-

lignant lesions (8). The evaluation of high-grade epithelial le-

sions through colposcopy and biopsy is a widely accepted 

practice. However, the management of low-grade lesions re-

mains unclear and updates are being made regarding this 

issue. Follow-up of pathologic cytology results with Pap 

smears can sometimes create anxiety in patients and make it 

difficult to follow-up patients from rural areas. In these cases, 

patients can sometimes be referred for colposcopy and biopsy. 

High-grade premalignant lesions hidden under cytology can 

sometimes be detected using colposcopy and biopsy (9,10). 

Nevertheless, patients may sometimes undergo unnecessary 

surgical intervention. In our study, we planned to examine the 

compatibility between pathologic Pap smear cytology results 

and histopathologic results collected using colposcopic 

biopsy, without HPV results. 

Material and Method 

After approved by the Institutional Review Board of 

Baskent University (KA19/303), 11,199 Pap smear results of 

patients admitted to Baskent University Konya Application 

and Research Hospital obstetrics and gynecology outpatient 

clinic between January 1st, 2013 and December 31st, 2017 

were retrospectively analyzed. The histopathology results of 

89 patients who underwent colposcopic biopsy from 273 pa-

tients with pathologic Pap smear results were examined. The 

remaining 184 patients were those who did not undergo 

biopsy and did not have a regular follow-up. Eighty-nine 

histopathologic results were compared with the pathological 

Pap smear results from the same patient. The histopathologic 

results and pathologic Pap smear results of 89 patients were 

compared and the compatibility between them was examined. 

Among the patients admitted to our hospital outpatient 

clinics, cervical Pap smear tests were recommended for pa-

tients who were aged older than 21 years. Cervical smear tests 

were performed in patients who responded positively to this 

recommendation. Before the collection of materials, obstetric 

and gynecologic anamneses of patients were taken and bi-

manual examinations were performed after cervical samples 

were taken. In our clinic, examinations of patients who were 

not suitable for site sampling due to anamnesis (bleeding, 

vaginal medication use, recent coitus) were postponed. 

Cervical cytology samples were taken by placing a smear 

brush on the external cervical os and turning 360 degrees 

clockwise. The removed cells were fixed on the slide using a 

smear brush and placed in closed boxes. Smears were sent to 

the pathology department where the slides were stained using 

the Papanicolau method for cytopathologic evaluation. The re-

sults were classified according to the Bethesda system. A col-

poscopic biopsy was only performed in patients with patho-

logic Pap smear results; endocervical curettage (ECC) was 

added in patients with glandular lesions. In patients with ab-

normal cytology who underwent biopsy, the biopsy specimens 

were fixed in neutral buffered formalin solution and were 

transferred to the Pathology Department immediately after the 

colposcopic biopsy sampling where they were processed to 

create paraffin-embedded tissue sections. The sections were 

then stained using a routine hematoxylin-eosin staining 

method. 

The test results (Pap smear and biopsy) are categorical. 

Therefore, frequencies, percentages and cross tables were 

used for all evaluations of categorical variables. The correla-

tions between the two tests were analyzed by Gamma statis-

tics via crosstables. If the p-value is lower than 0.05, then the 

statistical result is evaluated as significant. All analyses were 

done by SPSS 22.0 (Statistical  Package for Social Science). 

Results 

Data records were collected for 11.191 women. Overall, 

the prevalence of cytologic abnormalities was 2.43%, and the 

prevalence of ASC-US, ASC-H, LSIL, HSIL, AGC-NOS, and 

AGC- FN was 1.58%, 0.10%, 0.2%, 0.12%, 0.32, and 0.03 re-

spectively. The prevalence of preinvasive cervical neoplasia 

was 2.35%, and the prevalence of invasive neoplasia was 

0.05%. The rate of patients with ‘insufficient material’ as a re-

sult was 1.70% (Table I). 

In patients with a cytology result of ASCUS, the rates of 

normal, LGSIL, HGSIL, and SCC results were 74.4%, 12.8%, 

10.3%, and 2.6%, respectively in the colposcopic biopsy. In 

patients with a cytology result of LGSIL, the rates of normal, 

LGSIL, and HGSIL results were 46.2%, 23.1%, and 30.8%, 

respectively in the colposcopic biopsy. In patients with a cy-

tology result of HGSIL, the rates of normal, low and high-

grade lesion results were 11.1%, 66.7%, and 22.2%, respec-

tively, in the colposcopic biopsy. In patients with a cytology 

result of ASC-H in which HGSIL was not ruled out, the rates 

of normal and preinvasive results were 40% and 60%, respec-

tively, in colposcopic biopsy (Table II). The cyto-histopatho-

logic correlation in epithelial lesions was 56% and was statis-

tically significant (p<0.001). In glandular lesions, normal 

biopsy results were reported in 93% of AGC-NOS cytology 

results, whereas there was a 100% malignancy correlation 

with AGC-FN cytology results (Table III). 
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Discussion 

Cervical cancers that have a long preinvasive process can 

be prevented by screening before they become invasive. 

Although the prevalence of preinvasive lesions has increased 

compared with previous years, the frequency of invasive car-

cinomas has gradually decreased (11). The prevalence of cer-

vical preinvasive and invasive lesions varies according to the 

patient population, race, and the experience of the pathologist. 

In a study with smear results from 33 centers, the prevalence 

of ASC-US, LSIL, HSIL, and AGC were reported as 1.07%, 

0.3%, 0.17%, and 0.08%, respectively (12). In our study, the 

prevalences of ASC-US, LSIL, HSIL, and AGC were 1.58%, 

Table I: Distribution of cervical cytological abnormalities  

Frequency Percent Total Smear % 

n=11,199 

Insufficient material 191 ----- 1.70 

ASC-US 178 65.2 1.58 

ASC-H 12 4.4 0.10 

LSIL 23 8.4 0.20 

HSIL 14 5.1 0.12 

SCC 6 2.2 0.05 

AGC-NOS 36 13.2 0.32 

AGC-FN 4 1.5 0.03 

Total 273 100.0 2.43 

ASC-US: Atypical Squamous Cells of Undetermined Significance,  ASC-H: Atypical squamous cells – cannot exclude HSIL, LSIL: Low grade squa-
mous intraepithelial lesion,  HSIL: High grade squamous intraepithelial lesion,  SCC: Squamous cell carcinoma, AGC: Atypical glandular cells, AGC-
NOS: AGC not otherwise specified,  AGC-FN: AGC favor neoplasia 

Pap Smear n LSIL HSIL SCC Total 

ASC-US  
29 5 4 1 39

74.4% 12.8% 10.3% 2.6% 100.0%

LSIL
6 3 4 0 13

46.2% 23.1% 30.8% 0% 100.0%

HSIL
1 6 2 0 9

11.1% 66.7% 22.2% 0% 100.0%

ASC-H  
2 2 1 0 5

40.0% 40.0% 20.0% 0% 100.0%

SCC
1 0 0 4 5

20.0% 0% 0% 80.0% 100.0%

Total
39 16 11 5 71

54.0% 22.5% 15.5% 7.0% 100.0%

Table II: Evaluation of histopathology results of the patients with abnormal pap smear-squamous cells

Gamma=0.562, p<0.001. ASC-US: Atypical squamous cells of undetermined significance, ASC-H: Atypical squamous cells-cannot exclude, LSIL: 
Low grade squamous intraepithelial lesion, HSIL: High grade squamous intraepithelial lesion, SCC: Squamous cell carcinoma

Pap Smear n Adeno-Ca Total

AGC-NOS
14 1 15

93.3% 6.7% 100.0%

AGC-FN
0 3 3

0% 100.0% 100.0%

 TOTAL
14 4 18

77.8% 22.2% 100.0 %

Table III: Evaluation of histopathology results of the patients with abnormal pap smear-glandular cells

Gamma=1.000, p=0.019. AGC: Atypical glandular cells, AGC-NOS: AGC not otherwise specified, AGC-FN: AGC favor neoplasia 
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0.2%, 0.12%, and 0.35%, respectively. The prevalence of 

pathologic smears was reported as 2.83% in the study con-

ducted by Yalti et al. (13). The results of other studies show-

ing the distribution of cytology results in our country were 

similar to the results of our study (14,15). The prevalence of 

ASC-US, LSIL, HSIL, and AGC in the United States of 

America (USA) were reported as 3.9%, 2.1%, 0.5%, and 

0.2%, respectively (16,17). Although the results of our study 

are similar to those of other studies conducted in our country, 

they appear to be lower than the prevalence of studies con-

ducted in the USA. This condition may be associated with the 

low prevalence of HPV infection shown in our country in pre-

vious studies (18,19). 

Some high-grade lesions are overlooked in Pap smear tests 

due to some limitations of cytology. It is important in patient 

follow-up to distinguish high-grade lesions (HGSIL, SCC, 

adenocarcinoma) that require advanced detailed surgery. In 

this study, we compared the cytology and histopathology re-

sults of the same patients and examined the correlation be-

tween them. In addition, we evaluated the false-negative and 

false-positive rates and the compatibility in smear results in 

terms of the detection of high-grade lesions. In our study, we 

observed a correlation with a rate of 56% cytohistopathologi-

cally in the detection of squamous cell lesions, whereas there 

was a correlation rate of 100% in the detection of glandular 

cell lesions. The biopsy results of 39 patients with ASCUS as 

a result of smear tests showed four HGSIL and one SCC. 

HGSIL was detected in four of the 13 patients who were re-

ported as having LGSIL cytologically. We found a false-neg-

ative rate of about 12%. Alwahaibi et al. reported a correlation 

with the rate of 62% cytohistopathologically in their study. 

That study showed a false-negative rate of 4.6% and a false-

positive rate of 32% (20). Cytohistopathologic correlations 

between 51% and 75% were reported in similar studies in the 

literature (21,22). Of the 9 cytologically reported patients with 

HGSIL, one was evaluated as normal and six as LGSIL. Two 

of the five patients with ASC-H who were not discriminated 

from HGSIL were evaluated as normal, whereas the other two 

were evaluated as having LGSIL. Of the five patients with 

SCC, one was evaluated as normal and the biopsy of four pa-

tients was again determined as SCC. With these results, we 

can say that our false- positive rate of 17% was higher than 

our false-negative rate, and this was consistent with similar 

studies in the literature (20-22). According to our data, the Pap 

smear results were comparable with histopathology results or 

they showed higher grades than the biopsy results. The corre-

lation of this condition was statistically significant. The higher 

false-positive rate was due to this correlation. The false-posi-

tive rate is expected to be higher than the false-negative rate 

so that patients with very high grades are not overlooked. 

We had one patient with ASC-US cytology with a discor-

dant SCC biopsy result. As ASC-US and SCC are on the far 

edges of squamous lesions, it is not likely to confuse one with 

others. When we checked patient data, we realized that the pa-

tient was diagnosed with SCC almost two years after the ini-

tial ASC-US diagnosis. Like all other patients with ASC-US 

cytology, this patient was also fully informed about the pro-

cess, but she did not show up in follow-up appointments until 

she developed invasive cancer. We also had another extreme 

cytology – biopsy discordance. The smear was reported as 

SCC whereas the biopsy findings were benign.  We think that 

the initial biopsy was sampled from uninvolved parts of the 

cervix. However, the repeat biopsy had never been performed 

as the patient refused to come. So, we made the data as it was 

without any changes. 

According to the Bethesda system, the frequency of AGC 

varies between 0.1% and 2.1% in the literature (23,24). In 

line with the literature, AGC was detected in approximately 

0.35% of all cervical cytology in our study. In the literature, 

malignancy was reported in 22-50% of patients whose cytol-

ogy was reported as AGC (25). Kim et al. found malignancy 

in 28% of patients with AGC cytology. The majority of these 

malignancies identified were cervical adenocarcinomas. 

Extragenital malignancies were also reported (26). Boyraz et 

al. reported malignancy with a rate of 33.8% (27). In our 

study, we found malignancy in 22.2% of patients with AGC 

cytology. All of these malignancies were reported as cervical 

adenocarcinoma. No endometrial extragenital malignancy 

was detected in our study. AGC causes many malignancies in 

women, the majority of which are cervical. However, the 

rates of malignancy-risk vary according to the types of AGC 

identified. Tam et al. reported malignancy rates of 67% in pa-

tients with AGC-FN cytology and 19% in patients with AGC-

NOS cytology (28). Likewise, Sawangsang et al. reported a 

significantly higher rate of malignancy in patients with AGC-

FN cytology (29). Similarly, in our study, we found a signifi-

cantly higher malignancy rate in patients with AGC-FN cy-

tology. There are clinical trials that report that the major cri-

terion that makes up the difference between AGC-NOS and 

AGC-FN is patient age (30,31). 

In our study, we did not report specificity and sensitivity 

values because only biopsies were performed in patients with 

abnormal cytology. We were only able to detect false-negative 

and false-positive rates. We were also unable to include the 

patients’ clinical findings in our study because the data were 

retrospectively accessed. 

In conclusion, Pap smears can be a less cost-effective and 

easily accessible method. While conservative treatment is ap-

propriate in young patients because of possible regression 

even in high-grade lesions; in older patients, it should not be 

hesitated to get biopsy when a suspicious clinic is present. 
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