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Cytohistological correlation and discrepancy 
of conventional Papanicolaou smear test with 
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over a 5-year period
N.Y. Alwahaibi,1 S.K. Al Sulimi 1 and U.R. Bai 1

ABSTRACT The accuracy of Papanicolaou (Pap) smear testing can be measured using the cytohistological correlation 
and discrepancy method. This study aimed to evaluate and compare the cytohistological correlation and discrepancy 
of the conventional Pap test with the corresponding histopathology and to compare the data with other similar studies. 
A retrospective study was performed at the pathology department of a referral hospital in Muscat, Oman, over a 
5-year period. Of 6000 Pap smears, 162 had matching histopathology results (abnormal smear rate 2.7%) but 10 were 
unsatisfactory for histological diagnosis. Cytohistological correlation was seen in 96/152 (63.2%), while discrepancy was 
seen in 56/152 (36.8%). False negatives and false positives were found for 7 and 49 cases respectively. The findings of 
this study confirm the role of conventional Pap testing as a screening test for the diagnosis of cervical lesion but not for 
management of patients. In comparison with other studies, we also report a low percentage of abnormal Pap smears.

التوافــق والتبايــن الهيســتولوجي الخلــوي بــن اختبــار مســحة بابانيكــولاو التقليــدي وبــن الهيســتوباثولوجيا المقابلــة لــه: 
دراســة اســتعادية عــى مــدى 5 ســنوات

نصر يوسف الوهيبي، شوانة خميس السيليمي، أوشاراني باي

ــذه  ــت ه ــد هدف ــوي. وق ــتولوجي الخل ــن الهيس ــق والتباي ــة التواف ــتخدام طريق ــولاو باس ــحة بابانيك ــار مس ــة اختب ــاس دق ــن قي ــة: يمك الخلاص
الدراســة إلى تقييــم ومقارنــة التوافــق والتبايــن الهيســتولوجي الخلــوي بــن "اختبــار بابانيكــولاو التقليــدي" وبــن الهيســتوباثولوجيا 
ــفيات  ــد مستش ــا في أح ــم الباثولوجي ــي في قس ــر رجع ــة بأث ــراء دراس ــم إج ــابهة. فت ــرى مش ــات أخ ــع دراس ــات م ــة البيان ــه، ومقارن ــة ل المقابل
ــاك 162 مســحة مطابقــة لنتائــج  الإحالــة في مســقط بســلطنة عُــان عــى مــدى 5 ســنوات. فمــن ضمــن 6000 مســحة بابانيكــولاو كانــت هن
الهيســتوباثولوجيا )معــدل المســحات غــر الطبيعيــة 2.7 %(. وشــوهد توافــق هيســتولوجي خلــوي في 96/152 )63.2 %(، في حــن شــوهد تبايــن 
في 56/152 )36.8 %(. وكانــت هنــاك ســلبيات كاذبــة وإيجابيــات كاذبــة في 7 و 49 حالــة عــى التــوالي. إن نتائــج هــذه الدراســة تؤكــد دور اختبــار 
بابانيكــولاو التقليــدي كاختبــار تحــرٍّ لتشــخيص إصابــات عنــق الرحــم، وليــس مــن أجــل عــاج المريضــات. كــا أننــا نقــر كذلــك أن النســبة 

ــةً مــع دراســات أخــرى. ــة منخفضــة مقارن ــة للمســحات بابانيكــولاو غــر الطبيعي المئوي

Corrélation et discordance cytohistologiques entre le test de Papanicolaou classique et l’histopathologie 
correspondante : étude rétrospective sur une période de cinq ans

RÉSUMÉ L’exactitude du test de Papanicolaou classique peut être mesurée à l’aide de la méthode de la corrélation et 
de la discordance cytohistologiques. La présente étude visait à évaluer et à comparer la corrélation et la discordance 
cythohistologiques du test de Papanicolaou classique à l’histopathologie correspondante et à comparer les données 
à celles d’autres études similaires. Une étude rétrospective a été menée dans le service de pathologie d’un hôpital de 
recours à Mascate (Oman), sur une période de cinq ans. Sur un total de 6000 frottis vaginaux, 162 présentaient des 
résultats histopathologiques concordants (taux de frottis anormaux : 2,7 %) mais 10 d'entre eux n'étaient pas satisfaisants 
pour le diagnostic histologique. Une corrélation cytohistologique a été observée dans 96/152 des cas (63,2 %), tandis 
qu’une discordance a été observée pour 56/152 cas (36,8 %). Des faux négatifs et des faux positifs ont été observés dans 
7 cas et 49 cas, respectivement. Les résultats de cette étude confirment le rôle du test de Papanicolaou classique en 
tant que test de dépistage pour le diagnostic d’une lésion cervicale mais pas pour la prise en charge des patientes. Par 
rapport à d’autres études, nous avons aussi observé un faible pourcentage de frottis vaginaux anormaux.
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Introduction

After breast cancer, cervical cancer is the 
second most common cancer in women 
worldwide and considered to be the major 
cause of death from malignancy in women 
in developing countries (1–3). In Oman, 
cervical cancer is the third most common 
cancer in women with a rate of 6.3% (4). 
The main cause of increasing cervical can-
cer is not known. However, many studies 
report that exposure to human papilloma 
virus (HPV), active sexual life, multipar-
ity, hormonal contraception, genetic fac-
tors and smoking may contribute to the 
initiation of cervical cancer (5,6). Cervical 
cancer screening programmes play an 
important role in the reduction of cervi-
cal cancer in developed countries (7). 
However, in many developing countries 
cervical cancer screening programmes 
have not been implemented.

Despite the lack of a standardized 
method for the cytohistological corre-
lation of cervical lesions, many studies 
show that this correlation gives a high 
detection rate (8–11). In fact, it is consid-
ered to be a method to detect medical er-
ror in the histopathology laboratory (12). 
This correlation evaluates the accuracy of 
cytological examination when false nega-
tive and false positive findings are present. 
Histopathologic examination is the gold 
standard. This correlation is also useful for 
continuous quality improvement, which  
is a must for many cytology laboratories, 
in particular, those laboratories that apply 
the Bethesda system in their diagnosis 
(13,14). To our knowledge, this is the first 
study in Oman to evaluate and compare 
the cytohistological correlation and dis-
crepancy of conventional Papanicolaou 
(Pap) smear testing with the correspond-
ing histopathology and to compare the 
findings with other similar studies.

Methods

Study design and setting
A retrospective records review was 
performed of a period of 5 years from 

January 2006 to December 2010 in the 
Department of Pathology, Sultan Qa-
boos University Hospital, which serves 
as tertiary referral hospital in Oman. 
The records of all patients who had con-
ventional Pap smears were included. 
Of 6000 Pap smears recorded during 
the study period, 162 had matching 
histopathology records.

This study was conducted after an 
approval from the medical research 
committee and ethics committee 
(MREC # 409) of the College of Medi-
cine and Health Sciences, Sultan Qa-
boos University, Oman.

Laboratory methods
For Pap staining, 2 slides were fixed 
in 95% ethanol for 15 min, followed 
by immediate dipping in 50% ethanol 
for 2 min. After that, the slides were 
washed in tapwater for 10 seconds. 
After the water was removed from the 
slides using tissue papers, the slides were 
kept in Harris haematoxylin stain for 1 
min. Then the slides were washed in tap 
water until clear. The slides were then 
differentiated with 0.5% acid alcohol for 
2–3 quick dips. The nuclear stain was 
checked under light microscope to en-
sure the clarity of the nuclei. The slides 
were washed in water for 10 s followed 
by 10 dips in 2 changes of 95% ethanol. 
Immediately, the slides were placed in 
OG-6 for 3 min. The slides were dipped 
in 2 changes of 95% ethanol for 10 dips 
each. After that, the slides were placed in 
EA-50 for 4 min. The slides were dipped 
in 3 changes of 95% ethanol for 10 dips 
each. Then, the slides were dipped in 
3 changes of absolute ethanol for 10 
dips each. The slides were dipped in 
3 changes of xylene for 15 dips each. 
Finally, the slides were mounted in DPX 
synthetic resin.

For histopathologic diagnosis, cervi-
cal punch biopsies, cones or pieces of 
hysterectomy specimens were fixed in 
10% neutral buffered formalin for 24 
hours, histoprocessed, cut into 3 µm 
thickness diameter and stained with 
haematoxylin and eosin method as 

follows: sections were stained with hae-
matoxylin for 10 min. The slides were 
then washed in running tap water. They 
were differentiated in 1% acid alcohol 
for 5 seconds and blued by immersing 
in Scott tap water for a few seconds. 
They were washed well in water. The 
nuclei were checked under the micro-
scope for proper differentiation. The 
sections were stained with eosin for 5 
min. Then, slides were washed in water. 
Next, they were dehydrated through 
graded alcohol, cleared in 2 changes of 
xylene and mounted in DPX.

Cytological and 
histopathological diagnosis
Cytology was performed by different 
available histopathologists over a period 
of 5 years. Cytological diagnosis was 
classified into 6 categories: unsatisfac-
tory, borderline nuclear changes, mild 
dyskaryosis, moderate dyskaryosis, 
severe dyskaryosis and carcinoma. His-
topathological diagnosis was also clas-
sified into 6 categories: unsatisfactory, 
benign, cervical intraepithelial neoplasia 
(CIN) 1, CIN 2, CIN 3 and carcinoma. 
Dyskaryosis in cytological diagnosis is 
equivalent to CIN in histological diag-
nosis. Thus, mild dyskaryosis is equiva-
lent to CIN 1, moderate dyskaryosis to 
CIN2 and severe dyskaryosis to CIN 3.

Results

A total of 6000 gynaecological smears 
were found. The patient age range was 
18–80 years, with a mean age of 40.0 
years. The frequency and percentage of 
various cytopathological findings are 
shown in Table 1.

Cervical smears with corresponding 
histopathology were found in 162 cases. 
Table 2 shows that 6.2% (10/162) 
cases were unsatisfactory for histologi-
cal diagnosis, whereas 75 (46.3%) cases 
were benign and only 8 (4.9%) cases 
were carcinoma.

C y t o h i s t o l o g i c a l  c o r r e l a t i o n 
was found for  96/152 (63.2%) 
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cases, whereas discrepancy was found 
for 56/152 (36.8%). 

There were 7 (4.6%) cases of false 
negatives. Three cases were misinter-
preted as cells of borderline nuclear 
change in cytology and turned out to 
be CIN 2 in histopathology. The other 
4 cases were reported to have severe 
dyskaryosis in cytology and turned out 
to be carcinoma in histopathology.

There were 49 (32.2%) cases of false 
positives. The highest number (17) 
were seen in mild dyskaryosis which 
turned out to be benign in histopathol-
ogy (Table 3). 

Discussion

The sensitivity, specificity and accuracy 
of the Pap test were not measured in 
this study as we were unable to measure 
the true positives and true negatives in 
this study. As an alternative, the cytohis-
tological correlation and discrepancy 
of Pap testing were measured. Many 
studies too have measured the accuracy 

of the Pap test using the same method 
(15–21). We report 63.2% and 36.8% 
for the cytohistological correlation and 
discrepancy of Pap smears respectively. 
These findings are in line with the ranges 
reported in the literature from similar 
studies, i.e. 51.2–77.5% for cytohisto-
logical correlation and 22.5–48.8% for 
discrepant cases of Pap smears (15–19) 
(Table 4). The cytohistological cor-
relation of this study showed that Pap 
testing was more sensitive in detecting 
borderline nuclear changes and CIN 
1 than CIN 2 and 3 and carcinoma. 
This finding differs from other studies 
(18,22).

False negative findings in the diag-
nosis of Pap smears is a major concern 
to patients, clinicians, cytoscreeners 
and cytopathologists. To a lesser extent, 
a false positive finding is less important 
than a false negative finding. In this 
study, we found a rate of 4.6% (7/152) 
and 32.2% (49/152) for false negative 
and false positive findings respectively. 
Another study reported a higher false 
positive rate of 43.0% (161/374) (15). 

Most pathologists worldwide are better 
trained in histopathology examina-
tion than in cytological interpretation 
(23). Furthermore, it is noteworthy 
that tissue interpretation is easier than 
cytology preparations (24). The ab-
sence of specialized cytopathologists 
for the diagnosis of cervical lesions 
may contribute to the discrepancy. In 
our department, Pap smears are first 
screened by a cytotechnologist and if 
an abnormal smear is found then the 
histopathologist evaluates the smear. 
This procedure is applied worldwide 
(15,25).

Conventional Pap smears were 
used throughout this study. During 
conventional Pap smearing, drying 
artefacts, inadequate fixations, back-
ground materials and thick smears are 
frequently present. Another study re-
ported that air drying artefacts were the 
main reason for the 72.7% discrepant 
cases they observed (16). These draw-
backs increase interpretation errors. It 
has been reported that in liquid-based 
cytology, such as ThinPrep processor, 
AutoCyte PREPTM System or other 
similar processes, prevent air drying 
artefacts, have minimum background 
material and increase the cellularity is 
(26). In our department, the ThinPrep® 
system was initiated only in 2012 and 
its application might have led to differ-
ent outcomes. 

Another study reported that speci-
men collection, handling, fixation, stain-
ing and the experience of the screener 
and cytopathologist may contribute 
to the false negative rate of Pap smear 
accuracy (18). It was outside the scope 
of this study to investigate the factors 
that may have contributed to the dis-
crepancy.

The findings of this study showed 
that abnormal cases of Pap smear were 
162 out of 6000 (2.7%). This finding 
is consistent with data from the neigh-
bouring country of Saudi Arabia, where 
368 out of 22 089 cases showed abnor-
mal Pap smears (1.7%) (21). Another 
recent Turkish study showed a similar 

Table 1 Cytopathological diagnosis of 6000 cervical smears 

Diagnosis No. %

Unsatisfactory 320 5.3

No malignancy 5518 92.0

Borderline nuclear changes 64 1.1

Mild dyskaryosis 39 0.7

Moderate dyskaryosis 34 0.6

Severe dyskaryosis 11 0.2

Carcinoma 14 0.2

Total 6000 100.0

Table 2 Histopathological diagnosis of 162 cervical smears 

Diagnosis No. %

Unsatisfactory 10 6.2

Benign 75 46.3

CIN 1 48 29.6

CIN 2 15 9.3

CIN 3 6 3.7

Carcinoma 8 4.9

Total 162 100.0

CIN = cervical intraepithelial neoplasia.
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finding (3%) (27). Overall, the rate of 
abnormal Pap smears in developing 
countries ranges between 1.5% and 6% 
(28). Also, our rates of mild dyskaryosis 
(0.7%), moderate dyskaryosis (0.6%), 
severe dyskaryosis (0.2%) and carci-
noma (0.2%) are close to the findings of 
another study performed in Saudi Ara-
bia, where rates of 0.28%, 0.2%, 0.12% 
and 0.09% were reported, respectively 
(21). In comparison with developed 
countries, the prevalence of CIN 1 in 
USA and Australia were 2.6% and 5.6% 
respectively (29,30). Thus, the grades 
of cervical lesion are low in our study. 
A total of 320 (5.3%) out of 6000 cases 
were reported as unsatisfactory for cy-
tological diagnosis. This could be due 
to sampling errors, air drying artefacts 
or obscuring blood and inflammatory 
cells.

Worldwide, histological exami-
nation is considered to be the gold 
standard for the diagnosis of cervical 
lesion (31). In comparison with histo-
pathological examination, cytological 

examinations have many advantages. 
First, the disease progression can be 
monitored simply. Secondly, the pro-
cedure is not invasive. Thirdly, repeat 
specimens can be obtained easily. Fi-
nally, the diagnosis is fast. However, 
there is a concern about the accuracy 
of cytopathological reports (32). Thus, 
in our hospital, the cytological report 
is useful in pre-diagnosis of early ma-
lignancy but not for the management 
of patients. Confirmation by cervical 
biopsy is essential in the treatment 
of patients. In this study, histological 
examinations were graded using the 
CIN system, whereas Pap smears were 
graded using the British system for cer-
vical diagnosis. These 2 systems do not 
correlate exactly. Even with the 2001 
Bethesda system, variations are present 
in both systems (12).

We should point out some weak-
nesses in this study. First, this study 
was performed in one hospital, which 
is located in the capital city of Oman, 
Muscat. Thus, we cannot generalize the 

data to all Omani women, especially 
those who live in the rural areas, where 
cervical cancer rates are usually high. 
Secondly, the absence of a cytoscreener 
and histopathologist experience, which 
might contribute to the false negative 
and false positive findings in this study. 
Thirdly, sampling and interpretation er-
rors were not evaluated. Finally, all Pap 
smears were performed using conven-
tional methods; the use of monolayer 
preparations might have given different 
findings.

Conclusions

The findings of this study—slightly 
high cytohistological correlation, 
slightly low cytohistological discrep-
ancy, a low false negative rate and high 
false positive rate—confirm the role of 
conventional Pap test as a screening test 
for the diagnosis of cervical lesions but 
not for the management of patients. In 
comparison with other studies, we also 
report a low percentage of abnormal 
Pap smears.
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Table 3 Correlation of findings from fine-needle aspiration biopsy cytology of cervical smears with histopathology diagnosis 

Cytopathology findings Histopathology diagnosis

Unsatisfactory Benign CIN 1 CIN 2 CIN 3 Carcinoma Total

Unsatisfactory 0 0 0 0 0 0 35

Borderline nuclear changes 5 36 20 3 0 0 64

Mild dyskaryosis 2 17 20 0 0 0 39

Moderate dyskaryosis 2 13 7 10 2 0 34

Severe dyskaryosis 0 1 0 2 4 4 11

Carcinoma 1 8 1 0 0 4 14

Total 10 75 48 15 6 8 162

CIN = cervical intraepithelial neoplasia.

Table 4 Comparison of cytohistological correlation and discrepancy of Pap testing 
in the current study and other similar studies 

Study, year (reference) Correlation Discrepancy

% %

Current study 63.2 36.8

Abali et al., 2011 (15) 57.0 43.1

Gupta and Sodhani., 2004 (16) 74.0 26.0

Zuna et al., 2002 (17) 62.7 37.3

Sodhani et al., 1997 (18) 77.5 22.5

Yeoh et al., 1997 (19) 51.2 48.8
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