
63

THE  NEW  ARMENIAN  MEDICAL  JOURNAL 
Vol .4  (2010) ,  N 4 ,  p .  63-66

CYTO-HISTOLOGIC CORRELATION OF DIAGNOSIS IN PATIENTS 
WITH MALIGNANT EPITHELIAL OVARIAN TUMORS

Babloyan S.R.
1st Department of Obstetrics and Gynecology, Yerevan State Medical University after M. Heratsi, Yerevan, Armenia

“Erebouni“Erebouni“ ” Medical Centre, Yerevan, Armenia” Medical Centre, Yerevan, Armenia”
Abstract
Introduction: The malignant common epithelial tumors of the ovary are by far the most fre-

quently encountered malignant form of ovarian tumor and the most common cause of ascitic fluid. 
The cytological examination of the ascitic fluid, free peritoneal fluid and peritoneal washings is a 
well-accepted method for the investigation of patients with epithelial ovarian cancer. This study 
evaluates the role of liquid-based cytology using the ThinPrep technique, in order to investigate its 
accuracy in diagnosing of malignant cell in peritoneal fluid and comparison with histological diag-
nosis of patients with malignant epithelial tumors of the ovary. 

Material and Methods: 110 consecutive abdominal cavity fluids (ascetic fluid, free peritoneal 
fluids and peritoneal washings) of women with malignant common epithelial ovarian tumors were 
investigated. All specimens were taken and prepared according to the ThinPrep technique. ThinPrep 
specimens were examined by cytopathologists. The cytological diagnoses were compared with the 
final histological diagnoses.

Results: Cyto-histological correlations were possible in 105 cases of 110; in 5 cases the cytology 
was inadequate. No false positive result was detected. But 4 false negative cases were detected in 
final cytological diagnosis. Statistical analysis was performed using the McNeamar test for correla-
tion of the final result of cytological and histological diagnosis. No statistically significant difference 
was observed between the ThinPrep cytological diagnosis and the final histological diagnosis 
(x2 = 2.25, p>0.05).

Conclusion: ThinPrep technique is a valid method for the pre-operative cytological diagnosis of 
patients with malignant ovarian tumors and can be potentially complementary to histological evalu-
ation for further investigation of malignant lesions.
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INTRODUCTION
The malignant common epithelial tumors of the 

ovary are by far the most frequently encountered 
malignant form of ovarian tumor and the most com-
mon cause of ascitic fluid [Berek J., 2000; Jemal A. 
et al., 2006]. The symptoms of epithelial ovarian 
cancer are fairly nonspecific and often occur when 
the disease is already spread throughout the abdomi-
nal cavity. Most women are diagnosed as having 
advanced stage disease, and efforts to develop new 
screening approaches for ovarian cancer are a high 
priority [Ozols R. et al., 2004; Goff B. et al., 2007]. 
Standard treatment of ovarian cancer is optimal tment of ovarian cancer is optimal 
cytoreductive cytoreductive surgery followed by combination che-

motherapy. The first step in the management of 
patients with epithelial ovarian cancer is an accurate 
diagnosis and thorough staging, with optimal surgi-
cal cytoreduction. According to the International 
Federation of Gynecology and Obstetrics (FIGO), it 
is recommended that all ova rian epithelial tumors be 
classified histologically as follows: serous tumors, 
mucinous tumors, endometrioid tumors, clear cell 
tumors, Brenner tumors, undifferentiated tumors 
(too poorly differentiated to be placed in any other 
group), mixed epithelial tumors (composed of ≥2 of 
the 5 major cell types of common epithelial tumors, 
which are usually specified), and intraperitoneal 
cancer (the ovaries appear to be incidentally involved 
and not the primary origin, which should be classified 
as extraovarian peritoneal cancer) [FIGO, 1986; 
1998].

The cytological examination of the ascitic fluid, 
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free peritoneal fluid and peritoneal washings is a 
well-accepted method for the investigation of 
patients with epithelial ovarian cancer. The detec-
tion of malignant cells by peritoneal washing cytol-
ogy may provide valuable staging and information 
for prognosis. Furthermore, ascitic fluid is a useful 
indicator of ovarian tumors which manifests in 
malignant ascites [Keetel W., Pixley N., 1958].

During the recent years new cytopreparatory 
techniques have been developed.Liquid-based cytol-
ogy (LBC) was introduced in the mid-1990s as an 
alternative to conventional cytology screening, hav-
ing as main advantages the quicker cytological inter-
pretation, a lot fewer unsatisfactory smears and the 
possibility of molecular testing in the remaining 
fluid sample. The ThinPrep (Cytyc Co., Boxbor-
ough, MA, USA) technique performed on gyneco-
logical specimens has gained popularity during the 
last decade, because of high quality of smears and 
the efficacy of the method [Hutchinson M. et al., 
1992; ThinPrep, 1995]. A wide spectrum of applica-
tions in non-gynecological cases has been reported 
and a diagnostic sensitivity and specificity of over 
90% observed. Also, many studies published on thy-
roid cytology, cervical and endometrial cancer with 
the use of ThinPrep [Vassilakos P. et al., 2000;
Scurry J., Duggan M., 2000; Afify A. et al., 2001; 
Papaefthimiou M. et al., 2005]. Bibliography is poor 
about implantation of ThinPrep method in investiga-
tion of free peritoneal fluid in case of ovarian can-
cer. The aim of this study was to evaluate the role of 
liquid-based cytology using the ThinPrep technique, 
in order to investigate its accuracy in diagnosing of 
malignant cell in peritoneal fluid and comparison 
with histological diagnosis of patients with malig-
nant epithelial tumors of the ovary. 

MATERIAL AND METHODS
Our study was carried out in 110 patients with 

malignant common epithelial tumors of the ovary. 
The mean age of patients was 45.2 years (SD=18.35 
years). One hundred and ten (n=110) consecutive 
abdominal cavity fluids (ascitic fluid, free peritoneal 
fluids and peritoneal washings) were investigated. 
Cytological materials were taken before or during 
the operation. The material collected was then trans-
ferred to a vial containing fixative (Cytolyt; Cytyc, 
Co., Boxborough, MA, USA). After centrifugation 
material was transferred to a vial with cytopreserva-
tive solution (PreservCyt; Cytyc, Co.). PreservCyt 

solution mildly fixed the cells within 10–15 minutes 
and then the material was ready to be prepared by 
the ThinPrep 2000 Automated Slide Processor 
(Cytyc, Co.). In cases of bloody samples, additional 
Cytolyt® solution washes were necessary, until the 
sample became clear. Finally, for each case, two 
ThinPrep® (TP) slides were prepared. From each 
case, one slide was stained with Papanicolaou stain 
and the remaining material was used to make addi-
tional slides for further diagnostic techniques, if 
necessary. ThinPrep specimens were examined by 
cytopathologists. Histological sections from the 
removed ovarian tumor were interpreted by histopa-
thologists according to the WHO classification 
scheme. If the first cytological or histological slide 
was inadequate, a second slide was prepared. When 
the second one was also unsatisfactory the diagnosis 
was considered as “inadequate”. Finally cytological 
diagnosis was compared with the final histological 
diagnosis. 

RESULTS
Cyto-histological correlations were possible in 

105 cases of 110; in 5 cases the cytology was inad-
equate. At cytology 21 cases of stages IA, IB, IIa, 
IIb were negative and 80/84 cases of stages IC, IIc-IV 
were positive for malignant epithelial ovarian tumors. 

According to the ThinPrep method, false positive 
results were not observed, but in 8/84 cases of stages 
Ic, IIc-IV, which were expected to be cytologically 
positive, tumour cells were not identified in the 
smears. Based on these data, sensitivity, specificity, 
positive predictive value, negative predictive value 
and diagnostic accuracy of diagnosis by ThinPrep 
cytological method were 90.47%, 100%, 100%, 
72.41% and 92.37%, respectively.

Out of the eight false negative cases diagnosed 
by the ThinPrep method, four cases were correctly 
diagnosed as positive by the second review with 
combination of conventional cytological method. 
Therefore, only four cases of stages IIc-IV were 
cytologicaly false negative. Based on these data sen-
sitivity, specificity, positive predictive value, nega-
tive predictive value and diagnostic accuracy of final 
cytological diagnosis of our material were 95.24%, 
100%, 100%, 84% and 96.19%, respectively. Accord-
ing to the histological diagnosis 79 patients had 
serous, 14 mucinous, 4 clear cell, 4 endometrioid, 
and 1 mucinous-papillary, 1 clear cell-papillary and 
2 clear cell-serous cystadenocarcinomas of the 
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ovary. Statistical analysis was performed using the 
McNeamar test for correlation of the final result of 
cytological and histological diagnosis. No statisti-
cally significant difference was observed between 
the ThinPrep cytological diagnosis and the final his-
tological diagnosis (x2 = 2.25, p>0.05).

DISCUSSION 
Epithelial cancer of the ovary is the most lethal 

gynecologic malignancy in developed countries. The 
relative lack of specific signs and symptoms of this 
disease, coupled with the lack of reliable screening 
strategies, contributes to a condition that is diag-
nosed at advanced stages in most patients, resulting 
in low overall cure rates [Yoshimura S. et al., 1984;
Berek J., 2000].

The cytological examination of the peritoneal 
fluids is a well-accepted method for the investiga-
tion of patients with epithelial ovarian cancer 
[Yoshimura S. et al., 1984]. The cytological evalua-
tion of effusions and especially peritoneal washings 
and ascitic fluids obtained during the laparoscopy 
was quite difficult and requires experienced 
cytopathologists [De Brux J. et al., 1968]. For this 
reason, the cytological examination was not widely 
applied in the investigation of malignant ovarian 
tumours, until it was incorporated in the staging of 
FIGO protocols. In 1975 the International Federa-
tion of Gynaecologists and Obstetricians (FIGO) 
incorporated results of peritoneal washing cytology 
into the staging classification for ovarian 
carcinomas[FIGO, 1986; 1998].

The adequacy of the smear is another important 
issue in the evaluation of cytological specimens. 
From 1970 until nowadays, 3000 cases have been 
reported in the literature without reference to insuf-
ficient smears which is characteristic of absence of 
criteria. Although there are some cases with the 
cytological diagnosis “no malignant cells are 
observed” it would be more appropriate, if those 
cases were referred like “cytological elements are 
not observed” [Yoshimura S. et al., 1984]. In previ-
ous studies, the diagnostic accuracy for the conven-
tional cytology ranged from 54% to 96% [Yoshimura 
S. et al., 1984; Gay J. et al., 1985]. However, several 
investigators reported false negative cytological 
diagnoses of ovarian cancers, after histological con-
firmation of the peritoneal dissemination, to be 
ranged from 20% to 70%, and the most of those were 

concerned peritoneal washings [Yoshimura S. et al., 
1984; Pretorius R. et al., 1986]. The review of recent 
publications shows the high accuracy of ThinPrep 
method compared with the conventional cytology, 
with an important decrease of the screening time and 
good correlation with final histological diagnosis in 
patients with cervical, endometrial cancer, thyroid 
lesion, etc.

 AutoCytePrep: Vassilakos et al., 2000. This 
was a cohort study, in which conventional screening 
and the AutoCytePrep method were compared with 
available histology and cytology follow-up data. 
Concerning HSIL or higher, the detection rate for 
the AutoCytePrep method clearly was better com-
pared with conventional screening (0.39% vs. 0.23%, 
respectively), with unchanged relative specificity 
(1.00) [Vassilakos P. et al., 2000]. 

Bishop et al., 1998. This was a split-sample study, 
in which AutoCytePrep smears and conventional 
smears were compared with available histologic and 
cytologic follow-up data. For LSIL or higher, the 
detection rate was better for Auto-CytePrep screen-
ing compared with conventional screening (0.92% 
vs. 0.81%, respectively) [Bishop J. et al., 1998]

M. Stamataki et al., 2007. This study investgated 
the role of liquid-based cytology by ThinPrep tech-
nique in the detection of thyroid lesions. Specimens 
(n=252) for pre-operative evaluation of thyroid nod-
ules were prepared by the ThinPrep and then exam-
ined. All cytological diagnoses were correlated to 
the histological ones. According to findings, a sensi-
tivity of 87.80%, a specificity of 99.50%, a positive 
predictive value of 97.30%, a negative predictive 
value of 97.56% and an overall accuracy of 97.52% 
were observed in fine needle aspiration cytology in 
correlation to the histological diagnosis after thy-
roidectomy [Stamataki M. et al., 2008]. 

In our study we investigated ascitic fluid, free 
peritoneal fluid and peritoneal washings by Thin-
Prep method in patients with common malignant 
epithelial tumors of the ovary. According to our 
findings, 8 false negative results were observed in 
the first cytological diagnosis by ThinPrep method, 
which were correlated in second review of smears. 
Finally, 4 false negative cytological results were 
observed in final cytological diagnosis of our mate-
rial and none false positive result. The McNeamar 
test for correlation of the final result of cytological 
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and histological diagnosis shows no statistically
significant difference between the ThinPrep cyto-
logical diagnosis and the final histological diagnosis 
(x2 = 2.25, p>0.05). According to our results, cyto-
logical method ThinPrep shows high accuracy and 
good correlation with the final histological diagnosis. 

CONCLUSION
ThinPrep technique is a valid method for the pre-

operative cytological diagnosis of patients with 
malignant ovarian tumors and can be potentially 
complementary to histological evaluation for inves-
tigation of malignant cells. 
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