
Introduction 
Ovarian cancer is the 6th most common form of women’s 
cancer worldwide (1). It accounts for 4% of all female can-
cers and 31% of cancers of the female genital tract. Ovar-
ian cancer is the 4th most common cause of death from 
malignancy in women (2). Almost it can be said that, the 
ovarian cancer has the widest pathologic variety between 
gynecological cancers and each pathology has a significant 
effect on the extent of surgery and follow up. The staging 
of ovarian cancer is totally surgical and determined by in-
traoperative findings, the extent of the disease and the po-
tential sites of metastatic spread (3). Therefore, it requires 
accurate intra-operative diagnosis to prevent an extensive 
surgery in a young patient who desires to preserve her fer-
tility or incurrence of a lengthy surgery to old patient, and 
also prevention of a second surgery after determination of 
final pathology.
For years, frozen section (FS) has been used to deter-
mine intraoperative diagnosis, but due to its limitations, 
methods such as fine needle aspiration (FNA) of ovarian 
masses, touch imprint and scraping and squash methods 
have been developed and underwent review to find a more 
rapid and more accurate alternative method for FS (4,5). 
Over diagnosis of FS in malignant tumors is twice its’ 
under diagnosis and under diagnosis of FS in borderline 
ovarian masses is multifold its over diagnosis (6). 

In addition to the above mentioned facts, if a suspicious 
ovarian mass is suddenly discovered during surgery, 
preparation of FS is not available in many hospitals. So, 
we decided to investigate the scrape diagnostic method 
in evaluation of ovarian masses and detect its sensitivity, 
specificity and accuracy in our center compared to FS and 
final pathology. 

Materials and Methods
In a cross-sectional and descriptive-analytical study per-
formed on women with ovarian masses who have been 
surgical candidates in Al-Zahra University dependent 
hospital during the years 2008 to 2011, sensitivity, speci-
ficity and accuracy of scrape diagnostic method were eval-
uated and compared to FS and permanent pathology.
In this period, 131 patients with ovarian masses were en-
rolled into the study. After resection of the ovarian masses 
in the operating room they were immediately dispatched 
to pathology ward, fresh and without fixation, and grossly 
evaluated by pathologists. Gross details of the masses and 
pathologist’s macroscopic diagnosis on the tumors were 
recorded. Then, mass surface was scrapped after cutting 
by scalpel and smeared on two glass slides. After one min-
ute fixation in ethanol 96°, slides were stained with rap-
id Hematoxylin and Eosin (HE)  method. While staining 
cytology slides, FS test was performed on some pieces of 
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the mass and then both slides of FS were evaluated and ex-
amined under microscope by pathologist. The result was 
reported to the operating room and type of surgery was 
determined according to the result. The slides of scraping 
were coded and evaluated after accomplishment of 131 
patients by same pathologist. Then, results of the surgeon’s 
primary guess on the type of mass, pathologist’s macro-
scopic diagnosis, and results of scraping cytology and FS 
were compared with the permanent pathology as the gold 
standard to determine sensitivity, specificity, positive pre-
dictive value (PPV) and negative predictive value (NPV) 
for intraoperative scraping method and FS. 
All data were analyzed using SPSS 14. Meanwhile sensitiv-
ity, specificity, PPV, NPV and accuracy for two intraoper-
ative diagnostic methods were calculated.

Scrape preparation method
Impression method is applied for soft masses to smear on 
the glass slide, scraping method for masses with normal 
consistency and scratch and smear method for the fibrotic 
masses. The scrape slides were fixed in 96% ethylic alcohol 
for one minute. They were then stained by Hematoxylin 
and eosine (H&E) in 2 minutes. All stages were performed 
by one pathologist.

Ethical considerations
This diagnostic method was performed parallel with the 
standard diagnostic method for patients and no changes 
were made in the type of treatment. No additional costs 
were charged on patients.

Results
From 131 patients included in this study 59 had malignant 
tumors, 64 had benign and 8 had borderline neoplasms 
according to the final pathology. Since our most im-
portant goal was to differentiate benign from malignant 
masses by two intraoperative methods, eight cases with 
diagnosis of borderline tumors were excluded from study. 
Demographic features of the patients and intra operative 
findings have been summarized in Tables 1 and 2. The 
surgeon could correctly identify 82.11% of ovarian lesions 
in operating room whereas the diagnosis of pathologist 
based on the gross of mass was accurate in 90.5%. 
Fifty-seven (89.06%) of the benign neoplasms and 56 
(91.86%) of malignant tumors were accurately identified 
by scrape cytology (accuracy=94.91%). FS accuracy for 
the diagnosis of ovarian neoplasms was 92.68% (Table 3). 
Sensitivity, specificity, PPV and NPV of scrape technique 
for diagnosis of benign tumors were 89.06%, 94.91%, 95% 
and 88.88%, respectively. Correspondence values for FS 
were 90.62%, 94.91%, 90.62% and 94.91%. The same val-
ues for malignant tumors have been shown in Figure 1. 
The most common difficulty in diagnosis was in case of 
corpus luteoma, mucinous cyst and clear cell carcinoma, 
although serous type tumors, dysgerminoma and granu-
losa cell tumor were correctly diagnosed tumors by both 
methods.

Discussion
Statistical review and analysis of the results indicate that 
close accuracy of scrape and FS methods is acceptable as 
compared to final pathology, and also, it is determined 
that sensitivity and specificity of scrape method is close 
to those of FS. As noted in Koss’ book, high specificity of 
scrape method is predictable and desired and high PPV is 
expected (5). Khunamornpong and Siriaunkgul suggested 
in their study that scrape is actually helpful in differenti-
ating between benign and malignant ovarian masses and 
especially, having a high predictive value in giving infor-
mation on the probability of malignancy of tumor (7). 
The reported accuracy rate of FS for diagnosis of ovari-
an tumors by Suprasert et al. was 94% with sensitivities 
of 100% for diagnosis of benign, 84% for borderline and 
92% for malignant tumors. The specificity rates for those 

Table 1. Demographic findings of patients

Mean±SD Range

Age (year) 43.12 ± 14.74 16-77

Gravida 4.49 ± 2.41 0-12

Parity 4.15 ± 2.69 0-12

Abortion 4.1 ± 0.78 0-6

Menarche age (year) 12.07 ± 1.13 11-18

Menopause age (year) 49.79 ± 4.37 38-58

Table 2. Intraoperative findings

Ascites
Ovarian mass

Unilateral Cystic Solid Complex

35 (28.45%) 107 (86.99%) 61 (50.4%) 35 (28.45%) 27 (21.95%)

Table 3. Correlation between final histological and intraoperative 
diagnoses

Final histological diagnosis
Total

Benign (%) Malignant (%)
Scrape cytology diagnosis
Benign 57 (89.06) 3 (5.08) 60
Malignant 7 (10.93) 56 (94.91) 63
Frozen section
Benign 58 (90.62) 3 (5.08) 61
Malignant 6 (9.37) 56 (94.91) 62
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Figure 1. Sensitivity, specificity, PPV and NPV of scrape and 
frozen section for malignant ovarian tumors.Arc
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tumors were 92.7%, 97.9%, and 100%, respectively (8). 
The results of Stewart et al. study showed that FS is more 
accurate than smear preparations; however cytology has 
a complementary role in the assessment of ovarian neo-
plasia providing a more specific diagnosis in some cases 
(9). It will even be more helpful if the results are combined 
with surgeon’s intraoperative diagnosis. As for diagnosis 
of pathology types, comparing the results of scrape and 
FS with final pathology indicates that there were errors in 
diagnosis of pathology type in both methods, which were 
almost the same.
Inability to differentiate corpus luteoma and unacceptable 
reports in our study has been also found in the study by 
Khunamornpong and Siriaunkgul; he has declared the 
lack of adequate cells in samples, especially when lysis has 
occurred, and also in corpus luteoma as a cause of reduced 
accuracy of scrape (7).
The study of Stewart et al. revealed that accuracy of FS 
in diagnosis of clear cell carcinoma was 39% (10). In our 
study, clear cell carcinoma had not been diagnosed by 
scrape and FS, but declared in the final pathology; this 
may be due to unsuitable staining of these tissues. Accord-
ing to Vrdoljak-Mozetic et al., this tumor is more diag-
nosable with Giemsa staining (11). Khunamornpong et al. 
suggested Diff-Quick staining for these masses (12). 
Wasinghon et al. showed that FS diagnosis was a good ap-
proach for the surgical management of patients with ovar-
ian masses (13). Moreover, Shidham et al (14) demon-
strated that, for the best result, quality of preparation and 
staining of the slides should be according to the nature 
of the tissue; and according to Koss, the most important 
factor for accurate diagnosis is preparing suitable slides. 
Pathologic diagnostic mistakes about mucinous cysts ob-
served in our study is also in accordance with the results 
by other researches confirming their theory that in order 
to increase the accuracy of intraoperative cytology, the ex-
istence of more cells on the slides and a structural tissue 
with more healthy cells is necessary (14). 
In our study, possibility of correct diagnosis of a cystic 
ovarian mass with low cellularity rate was low. Also a sim-
ilar result has been shown in the study by Lu et al., which 
reported high false negative rate (35%) and low sensitivi-
ty (52%) for intraoperative cytology with smearing slides 
by thin prep method of ovarian cyst fluid in diagnosis of 
malignant tumors; the overall tissue diagnosis accuracy 
in this method was 20%-25%, and in our study, the most 
unacceptable results were about benign cystic masses or 
corpus luteoma (24.4%) (15). 
However, despite all the restrictions, in an emergency set-
ting, the benignity or malignancy of the ovarian masses 
could be determined based on the result of scrape cytolo-
gy. This conclusion should be taken more serious if malig-
nant cells are found in cytology and so, the possibility of 
malignancy would be very high.
Besides, one should be always careful while operating 
based on intraoperative diagnostics, either scrape or FS, 
and the final decision should be made based on all the 
current circumstances.

Conclusion 
Intraoperative cytology by scrape smears is easier, faster 
and more accessible than FS slides and with a high and 
comparable percentage of accuracy, sensitivity and speci-
ficity is a good alternative for FS.
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