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ABSTRACT 
Neoplasms of the ovaries are a heterogeneous types of benign and malignant neoplasm of versatile origins 

(epithelial, stromal and germ cell). The clinicopathological evaluation of ovarian masses is a challenging field. 

Histological assessment of a paraffin section still the gold standard in diagnosis. Single completely reliable 

method for diagnosis of surgically removed specimens has not yet been developed. Cytology has been 

underutilized as a modality for the diagnosis of ovarian tumors. With the advent of accurate  imaging 

techniques like ultrasonography (USG) and computed tomography (CT) scan in detecting the ovarian lesions 

and omental or peritoneal deposit, guided fine needle aspiration cytology (FNAC) has assumed a definite role 

in diagnosis and management. The use of cytology in intraoperative diagnostic ovarian neoplasms, while 

commonly used for the intraoperative diagnosis of various tumors, was not widely known. We assumed this 

research to estimate the accuracy of intraoperative cytology for detection types of ovarian tumors matching to 

histopathological diagnosis, considered the gold standard. Cytology does not modify the biopsy specimen 

quality and its materials can be utilized in flow cytometry and cytogenetic studies. 
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INTRODUCTION 

Ovarian cancer constitutes about 4 percent of 

women’s cancers & it is the 8th common cancer [1]. 

It has the maximum mortality & morbidity rates 

through reproductive system cancers [1,2]. Women 

lifetime risk is 1 / 71, and the opportunity of 

death due it is 1 / 95 [3]. Ovarian cancer resorted 

to occur in the most opulent female in highly 

industrial countries [4]. In 2014, 5.0 per 100,000 

cases diagnosed in developing countries 

compared to 9.4 per 100,000 cases in developed 

countries [5]. 113,000 patients died by ovarian 

cancer globally in 1990, in 2010 increased to 

160,000. [6]. In Iraq, it's the sixth prevalent cancer 

in women, with crude incidence rate 

3.82/100,000. And eighth prevalent cancer in 

women in Al Diwanyia, with crude incidence rate 

3.48 /100,000[7]. 

Ovarian cancer is widely diagnosed after 

menopause[8] in ages among 60 to 64 years. 90 

percent of ovarian cancer detected in women 

above the age of 45 and 80 percent in women 

exceeding fifty [9]. Advanced ovarian cancer 

usually existed in older women [10]. 

Initiating specific therapy in time depend on 

correct diagnosis and this ultimately constrict 

morbidity and mortality. Histopathology is the 

satisfying methods in determine a definitive 

diagnosis, whereas cytology is contentious. The 

pathologist normally examin a tissue specimen 

obtained from a patient with the aid of a biopsy 

or surgery the next day after the formalin fixation. 

Occasionally, however, surgeons need 

pathological information more urgently and will 

therefore request intra-operative consultation on 

the tissue that is being removed. 

Imprint is a very simple and fast tissue diagnostic 
technique. 

Impression cytology is a contact preparation 

where tissue is applied to a slide and leaves its 

impression on the glass slide in the form of cells 
[11]. 

This study performed to estimate the imprint 

cytology accuracy in the diagnosis of ovarian 

neoplasms compared to histopathological 

diagnosis. 

 
SUBJECTS AND METHODS 

This study was performed in the gynecology 

department at Al Qadisiyah university maternity 

hospital over the period from November 2015 to 

January 2017 on Seventy-five women, aged 15.6 

– 65.8 years & undergoing surgery for ovarian 

masses. For every case we collect clinical, 

radiological & laboratory data. Solid and solid- 

cystic tumors were included. The surplus fluid 

(saline water, blood and cyst contents), Gently 

bled with dry gauze or filter paper to help the 

cells adhere to the glass sheet. At several points, 

the tissue was brushed on the glass slide without 

the excessive friction or lateral movement. 

On labeled clean frozen slides Impressions were 

taken. 95% ethanol has been applied to smears 

and directly stained with H&E stain. Immediately 
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the slides dipped into hematoxin 1 min, then 

rapidly washed out with distilled water and 

dispersed with NH4OH. The slides were splashed 

by eosin stain by three slow dips, washed by tap 

water, blotted, collected on glass slides with a 

coverslip. The cycle took place 20 minutes [7]. 

The cellular morphology and architecture of 

smears assessed and the results compared with 

last histopathological diagnosis. Data was 

calculating and analyzed with SPSS software (24V, 

USA). P<0.01 was considered significant. 
 

RESULTS 

The included subjects in this study were (75) 

individuals presented with ovarian mass detected 

by clinical examination and radiological studies. 

The age of the study sample is 15-65 years with a 

Mean ± SD and median of 49.02 ± 15.51 and 

47 years old respectively. 

48 (64%) of studied cases were epithelial tumors 

and 27 (36%) cases were nonepithelial tumors. 

Epithelial tumor cases were further classified into 

benign in 15 cases, borderline in 11 cases and 

malignant in 22 cases. Nonepithelial tumor cases 

were further classified into 11 cases were benign, 

and 16 cases were malignant. 

Cytology was negative in 38.6% of cases & 

positive in 61.4% of cases. 

In benign group there were 25(80.7%) –ve 

cytology and 6(17.3%) cases were +ve while in 

border line there were 2 (18.2%) –ve cytology and 

9(81.8%) cases were +ve and in malignant group 

2(6.9%) were –ve cytology and 31(67.5%) cases 

were +ve. Significant correlation identified 

between the studied groups P<0.01 (Table 2). 

Benign epithelial tumors cases were as 7 studied 

cases had Serous cyst adenoma (cytology were – 

ve in 4 cases and +ve in 3 cases), 4 cases had 

Mucinous cyst adenoma (cytology were –ve in 1 

case and +ve in 3 cases), 3 cases had Benign 

Brenner tumors (with –ve imprint cytology) and 1 

case had benign endometroid tumor (imprint 

cytology –ve). 

In cases of border line tumors, serous type 

detected in 8 cases (cytology was –ve in 3 cases 

and +ve in 5 cases) and while mucinous type 

detected in 3 cases, all with +ve cytology. 

In malignant epithelial tumors 12 cases with 

serous cyst adenocarcinoma (7 cases their 

cytology was +ve and 5 cases their cytology were 

-ve), 5 cases with mucinous cyst adenocarcinoma 

(3 their cytology were +ve and 2 cases were -ve), 

3 cases with endometrioid adenocarcinoma (all 

with +ve cytology) and two cases with clear cell 

carcinoma (all with +ve cytology). 

Regarding to non-epithelial, 10 benign tumors 

cases with mature cystic teratoma (all with -ve 

cytology), 2 cases with fibrothecoma (all with +ve 

cytology), 4 cases had fibroma (all with +ve 

cytology). While 6 malignant studied cases with 

granulosa cell type (all with +ve cytology), 1 case 

with Immature teratoma (all with +ve cytology), 2 

cases with mixed malignant mullerian tumors 

(MMMT) (all with +ve cytology) and 2 cases with 

Sertoli-Ledig cell tumors (all with -ve cytology). 

Intraoperative cytology in current study had the 

highest accuracy (75%) with 81.18% sensitivity 

and 67.6% specificity, the positive and negative 

predictive values are (72.9% and 77.7% 
respectively). (Table 3) 

 

Table 1: Details of the studied cases histopathological types (n=75). 
 

Tumors Benign Border line Malignant Total 

Epithelial 15(31.2%) 11(22.9%) 22(45.8%) 48(64%) 

Non Epithelial 16(59.2%) 0 11(40.7%) 27(36%) 

Total 31(41.3%) 11(14.6%) 33(44.1%) 75(100%) 

 
Table 2: linkage between cytology and final pathology. 

 

Cytology Benign Border line Malignant Total P value 

Positive 6(13%) 9(19.5%) 31(67.5%) 46(61.4%) <0.00001 

Negative 25(86.2%) 2(6.9%) 2(6.9%) 29(38.6%) 

Total 31(41.3%) 11(14.6%) 33(44.1%) 75(100%) 

 
Table 3: sensitivity, specificity and accuracy of imprint cytology in total studied cases (n=64) 

 

Cytology Final pathology 

Benign Malignant 

Positive 6(13%) 31(67.5%) 

Negative 25(86.2%) 2(6.9%) 
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Sensitivity 81.81 

Specificity 67.6 

PPV 72.9 

NPV 77.7 

Accuracy 75% 

Prevalence 57.8 

 

Table 4: morphological characteristics of analyzed cases (n=75). 
 

Morphologic type  

Final pathology 

Cytology 

Epithelial +ve -ve 

Benign   

Serous cystadenoma 7(9.3%) 3(4%) 4 (5.3%) 

Mucinous cystadenoma 4(5.3%) 3(4%) 1 (1.3%) 

Benign Brenner tumors 3(4%) 0 (0%) 3 (4%) 

Benign Endometrioid tumors 1(1.3%) 0 (0%) 1 (1.3%) 

Border line +ve -ve 

Serous cystadenocarcinoma 8 (10.6% ) 5 (6.6% ) 3 (4% ) 

Mucinous cystadenocarcinoma 3 (4% ) 3 (4%) 0 (0%) 

Malignant +ve -ve 

Serous cystadenocarcinoma 12 (16% ) 7(9.3%) 5 (6.6% ) 

Mucinous cystadenocarcinoma 5 (6.6% ) 3 (4% ) 2 (2.6% ) 

Endometrioid adenocarcinoma 3 (4% ) 3 (4 % ) 0 (0 %) 

Clear Cell Carcinoma 2 (2.6% ) 2 (2.6% ) 0 (0%) 

Non Epithelial Tumors 

Benign: +ve -ve 

Mature Cystic Teratoma 10 (13.3% ) 0 (0%) 10 (13.3% ) 

Fibrothecoma 2 (2.6% ) 2 ( 2.6% ) 0 (0%) 

Fibroma 4(5.3%) 4(5.3%) 0 (0%) 

Malignant +ve -ve 

Granulosa Cell Tumors 6 (8%) 6 (8 %) 0 (0 %) 

Immature Teratoma 1 ( 1.3%) 1 (1.3%) 0 (0 %) 

Mixed Malignant Mullerian 
Tumors (MMMT) 

2 (2.6% ) 2 (2.6% ) 0 (0%) 

Sertoli-Leydig cell tumors 2 (2.6% ) 2 (2.6% ) 0 (0%) 

 

Teratoma (histopath H & E stain 400X) Teratoma (cytology H & E stain 400X) 
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Mucinous cyst adenocarcinoma  Mucinous cyst adenocarcinoma 
(cytology H & E stain 400X) (histopathology H & E stain 400X) 

Serous cyst adenocarcinoma (cytology H & E stain 400X) 

 

DISCUSSION 

Intraoperative cytology is an intraoperative form 

of cytology smear consultation. For the treatment 

of resected specimen's histopathology is the gold 

standard. The benefit of prints cytology is to show 

the gross scale, make serial cuts, take many 

representative specimens and above all, be cost- 

effective and logistically uncomplicated. 

Intraoperative consultations are a critical part of 

surgical pathology. Generally, intraoperative 

histopathological assessment is depending on 

frozen parts. In certain places of the world with 

limited access to intraoperative histopathological 

diagnosis, imprint cytology is possibly the only 

available means of rapid intraoperative 

consultation [12,13]. In the past, many studies have 

been done on the use of touch and imprint 

preparations as a method for intraoperative 

tumor diagnosis [14]. 

Cytology showed loose aggregates of the benign 

epithelial cells with uniform global nuclei in the 

case with benign serous lesions [15]. Cytology 

revealed sheets of benign vacuolar cells with 

peripherally pushed nuclei in case of benign 

mucinous lesions. In benign cystic teratoma 

cytology showed keratinized sheets and/or 

anucleate squames with a dark, greasy 

background [16]. 

The ability to have an immediate diagnosis by 

imprint cytology makes it an essential part of 

management at areas where there is no frozen 

section facility, which requires an advanced setup 

[12]. 

In the present analysis, the sensitivity of imprint 

cytology was 81.81 percent and 67.6 percent 

specificity with a PPV of 72.9 percent and a NPV 

of 77.7 percent. 

In their studies, Roy et al. (2003) identified 

sensitivity and cytological specificity in the 

diagnosis of ovarian lesions as 75% and 100 % 

respectively [17], Kar et al. (2005), 93% and 92% 
respectively [18] respectively. 

The overall accuracy of cytological scrape was 

satisfactory in Shalinee et al. (2009) stating that 

92 percent of cases correlated with 

histopathological diagnosis [19]. In the diagnosis of 

a range of ovarian masses, the sensitivity and 

specificity of cytology are 79.2 percent and 90.6 

percent, respectively, Nazoora Khan et al. (2009) 
[20]. 

The overall diagnostic accuracy in Soumit Dey et 

al 2010 was 89.9%, and 96% described by 

Moran et al. (1993) [22]. Overall diagnostic 

accuracy was 89.55% in Kar Tushar 2005[23]. 

in Mahmoud Melieset al 2018, imprint cytology 

accuracy was 92.75%, sensitivity was 84.85% and 

specificity 100% [24]. In Shahid, et al. 2012 and 

Higgins, et al. 1999, significant diagnostic 

accuracy observed in the cases of serous 

adenocarcinoma [25,26]. 

Because of identical cytological features including 

complex branching architecture, hyperchromatic 

nuclei, and pleomorphism, borderline epithelial 
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ovarian neoplasms are difficult to distinguish from 

malignant with cytology alone [27,28], because the 

solitary distinction between them is stromal 

invasion [29]. So histopathology is vital to detect 

stromal invasion or not. 

In Tushar, et al. 2005, analysis of the imprint 

cytology of ovarian neoplasms, sensitivity and 

specificity was 93 percent, 92 percent respectively 
[30]. While Nadji et al. 1979 sensitivity and 

specificity were 96.4 percent and 92 percent 

respectively [31]. Shalinee, et al. 1992 analytical 

study diagnostic accuracy was 92 percent of cases 

having 96.4 percent sensitivity and 92 percent 

specificity [32]. 

In few cases, there were insufficient cellularity and 

interpretative problems in this study, particularly 

for borderline epithelial tumors. Extensive 

scratching in large ovarian tumors cases may 

improve diagnostic accuracy. Careful evaluation 

of the architecture should be made. For better 

results correlation with other clinical and 

radiological findings is important. 
Imprint cytology doesn't modify biopsy specimen 
quality [33]. Imprinted materials can be used for 
flow cytometry and cytogenetic studies [34]. 

 
CONCLUSIONS 

Intraoperative cytology is an easy, quick & 

cheaper tool for diagnosing different neoplasms 

of ovary. 

Extensive sampling of the cases of large ovarian 

tumors may boost diagnostic accuracy. 

For better outcomes, we recommend to correlate 
intraoperative cytology with clinical and 
radiological findings. 
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