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Abstract

Streszczenie

Introduction: Proper design of the operative plan for patients with ovarian masses is a must to avoid unnecessary surgical
steps, the need for another surgery or empirical chemotherapy. We investigated the role of frozen section examination in this
design. Methods: This was a prospective study in which 64 complex adnexal masses with normal tumor markers underwent
frozen section examination. The patients were divided into two parallel groups: group A in which the decision whether to
proceed for complete staging or not was built on the result of the examination, and group B in which the patients underwent
panhysterectomy at baseline regardless of their frozen section examination result. Postoperative stay, estimated blood loss
and the incidence of complications were compared. Results: When comparing the two groups, including patients with tumors
that turned out to be benign, there were no significant differences in postoperative complications, but there were for the
operative time (60 vs. 120 minutes, p = 0.004) and blood loss, which were significantly lower in group A (50 vs. 100 mL,
p =0.001), and hospital stay, which was statistically insignificantly shorter than in group B (1 day vs. 2 days, p = 0.062).
The sensitivity of frozen section examination for benign, borderline, and malignant ovarian masses was 91.9%, 76.9%, 53.3%,
respectively, while the specificity was 85.2%, 87.5%, 95.9% and the overall diagnostic accuracy was 89.6%, 85.2%, 85.9%,
respectively. Conclusion: The use of frozen section examination in the assessment of complex ovarian masses in patients
with normal tumor markers offers an acceptable accuracy with a significant decrease of the operative time, blood loss as well
as hospital stay.

Keywords: frozen sections, ovarian neoplasms, surgical blood loss

Wstep: W celu unikniecia zbednych etapoéw leczenia operacyjnego, koniecznosci powtarzania zabiegu lub wdrozenia
chemioterapii empirycznej u pacjentek z guzami jajnika niezbedne jest wtasciwe opracowanie planu leczenia chirurgicznego.
W pracy oceniono role badania $rédoperacyjnego w planowaniu takiego leczenia. Metoda: W prospektywnym badaniu
przeprowadzono analize badan §rédoperacyjnych pochodzacych z 64 ztozonych guzéw przydatkéw wykrytych u pacjentek
z prawidlowymi markerami nowotworowymi. Pacjentki podzielono na dwie grupy: grupe A, w ktdrej decyzje o ewentualnym
przejsciu do pelnej oceny stopnia zaawansowania choroby oparto na wyniku badania, oraz grupe B, w ktorej pacjentki
poddano zabiegowi radykalnego usuniecia macicy niezaleznie od wyniku badania $rédoperacyjnego. Poréwnano dlugos¢
hospitalizacji pooperacyjnej, szacowang utrate krwi i czgsto$¢ wystgpowania powiktan. Wyniki: Poréwnanie obu grup,
w tym pacjentek ze zmianami, ktére okazaly si¢ fagodne, nie ujawnito istotnych réznic w zakresie wystepowania powiklan
pooperacyjnych, natomiast takie réznice stwierdzono w odniesieniu do czasu trwania operacji (60 vs 120 minut, p = 0,004)
i utraty krwi (istotnie nizszej w grupie A — 50 vs 100 ml, p = 0,001) oraz hospitalizacji (statystycznie nieistotnie krétszej niz
w grupie B - 1 dzieni vs 2 dni, p = 0,062). Czulo$¢ badania srédoperacyjnego zmian fagodnych, guzéw o granicznej ztodliwosci
i guzéw ztosliwych jajnika wyniosta odpowiednio 91,9%, 76,9% i 53,3%, swoisto$¢ — 85,2%, 87,5% i 95,9%, a ogdlna
doktadnos¢ diagnostyczna — 89,6%, 85,2% i 85,9%. Wnioski: Badanie srodoperacyjne w ramach oceny guzéw ztozonych
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jajnikoéw u pacjentek z prawidlowymi markerami nowotworowymi zapewnia dopuszczalng doktadnos¢ przy znacznym
skrdceniu czasu operacji i hospitalizacji oraz zmniejszeniu utraty krwi.

Stowa kluczowe: badanie §rodoperacyjne, nowotwory jajnika, roédoperacyjna utrata krwi

INTRODUCTION

varian cancer is a challenging health problem

with an estimated count of 313,959 new cases

annually (1.6% of total cancer incidence) and
207,252 annual cancer-related deaths (2.1% of all cancer-
related mortality)®. It constitutes about 25% of all gyne-
cological cancers and accounts for up to 50% of gyneco-
logical cancer-related mortality®. Ovarian cancer rarely
occurs before the age of 40 years and its incidence increas-
es in older age groups, especially in perimenopausal and
postmenopausal women. The most important risk factors
include positive family history, advanced age, and nulli-
parity®®.
Surgical staging for early ovarian cancer includes bilateral
salpingo-oophorectomy, hysterectomy, omentectomy, peri-
toneal biopsy, iliac and paraaortic lymphadenectomy™,
which can carry more morbidity than oophorectomy.
In the case of for malignant ovarian tumors, this staging
is important to provide adequate data for the postopera-
tive treatment plan and to help evaluate the prognostic sta-
tus as well®.
Frozen section procedure, a useful intraoperative tool with
a rapid result, can help design proper operative plan for pa-
tients with ovarian masses to avoid any unnecessary sur-
gical steps or the need for another surgery or empirical
chemotherapy. Frozen section analysis can differentiate be-
tween benign, borderline, and malignant ovarian mass-
es with acceptable accuracy. It hence provides a practical
solution to answer the question about the nature of com-
plex ovarian masses with normal tumor markers, which
can constitute up to 50% of early ovarian cancers, as well as
helps avoid overtreatment in benign ovarian masses with
mild reactionary ascites®-1),
In this study, we evaluated the accuracy of frozen section
examination in the diagnosis of ovarian masses with nor-
mal tumor markers and its effects on operative time, blood
loss, and hospital stay.

METHODS
Study design

This prospective study was conducted in 64 patients in our
center between April 2019 and October 2020. All patients
were females presenting with complex adnexal masses with
normal tumor markers. Patients with pathologically con-
firmed ovarian cancer or patients who were unfit for gener-
al anesthesia were excluded from the study.
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Ethical approval

The study protocol was approved by the institutional re-
view board at the faculty of medicine with the code num-
ber MS.19.08.751.

Methodology

For every new patient, the following was performed: full
history including age, body mass index, ASA (American
Society of Anesthesiologists) score, medical and surgical
history, clinical evaluation including general, abdominal,
and gynecologic examination, CA-125 level assessment,
imaging either by computed tomography (CT) or magnet-
ic resonance imaging (MRI) for the abdomen and pelvis,
and chest CT or x-ray as a metastatic workup when clini-
cally indicated.

All patients underwent frozen section examination of the
ovarian masses. Then, the patients were divided into two
parallel groups: group A in which the decision to proceed
for complete staging or not was built on the result of the fro-
zen section examination of the ovarian masses, and group B
in which the patients underwent baseline panhysterectomy.
In group A, using general or spinal anesthesia and Tren-
delenburg position, exploration of the abdomen was done
usually through a lower midline incision or laparoscopically.
An assessment of the peritoneal surfaces, omentum, liver,
stomach, and colon was performed first, followed by salpin-
go-oophorectomy for the ovarian mass. The specimen was
sent immediately to the pathology laboratory. Frozen sec-
tion was done using Leica CM1900 cryostat device, slicing
tumor into five micro thick sheets, then dyed using hema-
toxylin-eosin stain. The slides were assessed at least by two
pathology experts. The whole process lasted on average 30
to 60 minutes. Then, according to results of frozen section
examination, either the procedure was ended in benign cas-
es or proceeded to complete staging in borderline or ma-
lignant cases. In group B, panhysterectomy was performed
at baseline regardless of the frozen section result.
Postoperative stay, estimated blood loss and the incidence
of complications were compared.

Statistical analysis and data interpretation

The data of the enrolled patients were analyzed, and statisti-
cal values were obtained using SPSS version 22 (Inc, Chica-
go, IL). Continuous variables are presented as means when
symmetrical or median and range when asymmetrical.
Categorical variables are presented as proportions.
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Total number - 64

Age - years:
» mean * SD (range)

47.98 +14.20 (15-73)

BMI (kg/m?):
« mean =+ SD (range)

34.17 £ 8.89(9.5-57)

« median (range)

Comorbidities: n (%)

« hypertension 11(17.2%)
« diabetes 10 (15.6%)
« cardiac 2(3.1%)
Number of offspring:

- median (range) 3.0(0.0-6.0)
CA-125:

19.30(2.5-112)

- median (range)

Radiology size (surface area — cm):

130 (13.5-750)

Radiology: n (%)

« (T 23(35.9%)
« MRI 40 (62.5%)
- US 1(1.6%)
Site:

« bilateral 2(3.1%)
o left 25(39.1%)
« right 37 (57.8%)
Radiology types:

« complex 51(79.7%)
« cystic 13 (20.3%)
Radiology conclusion:

« benign 6(9.4%)
- malignant 31(48.4%)
« suspicious 27 (42.2%)

Induding benign masses Protocol Test of
only A B significance
n=21(%) | n=16(%)
Presence of complications:
. —ve 20(95.2%) | 14(87.5%) FET
. +ve 1(4.8%) 2(12.5%) | p=0.568
Type of complications:
« discovered to have AF 0 1(6.2%) p=10
« leucocytosis
and distension 1(4.8%) 0 p=0.428
« vesicovaginal fistula 0 1(6.2%) p=10
Operative duration —
minutes:
+ median (range) 60 (45-210) 120 7=0.285
(75-210) | p=0.004*
Estimated blood loss — mL:
« median (range) 50 (0-1,000) 100 7=339
(50-300) | p=0.001%
Postoperative stay — days:
- median (range) 1.0(1.0-7.0) | 20(1.0-4.0) | Z7=1.86
p=10.062
Panhysterectomy 0 11(68.8%) MC
Salpingo-ophorectomy 21(100%) 0(0.0%) | p<0.001*
Complete staging 0 5(31.2%)

Tab. 2. Comparison between the two treatment groups among
the patients whose tumors turned out to be benign

The median operative time for the enrolled patients was

Surgical method:

- laparoscopy 11(17.2%)

- laparotomy 53 (82.8%)
Operation type:
- total abdominal hysterectomy

and bilateral salpingo-oophorectomy 13(20.3)
« salpingo-oophorectomy 28 (43.8)
« complete staging 23(35.9)

Tab. 1. The demographic, clinical and radiological data of the
ncluded patients

Univariate analysis was done using the Chi-square test,
Fisher’s exact test (if cell count less than 5), Mann-Whit-
ney test, Student ¢-test, and one-way ANOVA. A p-value
<0.05 was considered significant.

RESULTS

From April 2018 to October 2020, a total of 64 patients with
complex ovarian masses with normal tumor markers were
included in the study. The demographic, clinical and radio-
logical data of the included patients are presented in Tab. 1.

120 minutes (45-300) while the estimated blood loss was
70 mL (0-1,000). The average postoperative hospital stay
was 2 days (1-7). Fifty-nine patients had an uneventful
postoperative course. Only 5 patients developed postop-
erative complications. These were atrial fibrillation, ileus,
pulmonary embolism, vesicovaginal fistula, and wound de-
hiscence. The patient who developed a vesicovaginal fistula
was in the hysterectomy group.

Intraoperative frozen section examination of the excised
ovaries was benign, borderline, and malignant in 38, 16 and
10 patients, respectively, while the final pathology after par-
affin section examination was benign, borderline, and ma-
lignant in 37, 12 and 15 patients, respectively.

Frozen section examination revealed benign pathology in
only one patient, and the paraffin section tuned not to be
benign. The frozen section examination described muci-
nous cystadenoma, which turned out to be a borderline mu-
cinous tumor in the paraffin section.

When comparing the two treatment groups including only
patients with tumors that turned out to be benign (mean-
ing that oophorectomy only was sufficient), there were
no significant differences as regards the postoperative

Frozen Benign Bo:tt::l‘::noegy Malignant Sensitivity Specificity PPV NPV Accuracy a glr(:eprl:laent
Benign 34(91.9%) 1(8.3%) 3(20.0%) 91.9% 85.2% 89.5% 88.5% 89.6%

Borderline 2 (5.4%) 10 (83.3%) 4(26.7%) 76.9% 87.5% 62.5% 93.3% 85.2% 0.673
Malignant 1(2.7%) 1(8.3%) 8(53.3%) 53.3% 95.9% 80.0% 87.0% 85.9%

PPV — positive predictive value; NPV — negative predictive value.

Tab. 3. Analysis of intraoperative frozen sections in the diagnosis of ovarian tumors
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complications, but the operative time (60 vs. 120 minutes,
p = 0.007) and blood loss were significantly reduced in
group A (50 vs. 100 mL, p = 0.001), while the hospital stay
was statistically insignificantly lower than in group B (1 day
vs. 2 days, p = 0.062) (Tab. 2).

The sensitivity and specificity of frozen section examina-
tion in the diagnosis of benign, borderline, and malig-
nant ovarian masses were 91.9%, 76.9%, 53.3%, and 85.2%,
87.5%, 95.9%, respectively. The negative predictive value
was 88.5%, 93.3%, 87%, while the positive predictive val-
ue was 89.5%, 62.5%, 80.0%. The overall accuracy of frozen
section examination in the diagnosis of benign, borderline,
and malignant ovarian masses was 89.6%, 85.2%, 85.9%,
respectively (Tab. 3).

DISCUSSION

Unlike in many other tumors, no preoperative pathologi-
cal diagnosis should be performed in early ovarian cancer.
Oncologists depend mainly on pathological examination of
the excised ovarian tumor'". Performing a complete surgi-
cal staging for every patient with a complex ovarian mass is
a double-edged weapon. On the one hand, it indeed saves
the patients from undergoing another surgical procedure,
but on the other hand, it exposes many of them, especially
young females where fertility issues and hormonal distur-
bances are major considerations, to overtreatment. In addi-
tion, every additional surgical step can expose the patient
to more complications, more blood loss, and longer hospi-
tal stay®”'>!»_While trying to reach a balanced manage-
ment plan, it must be kept in mind that the diagnostic accu-
racy of the available radiological tools has limits and that we
need an adjunctive tool to help guide the surgical strategy'®.
Building the decision on frozen section examination results
in benign cases leads to significant improvement in blood
loss and operative time.

Therefore, frozen section examination, which offers about
90% accuracy, can help plan a proper surgical strategy for
every patient. And even in malignant tumors, distinguish-
ing primary from metastatic, epithelial from non-epithe-
lial, and serous from mucinous tumors can contribute to
surgical decision-making as well®®7”). This can save some
patients, especially those with benign tumors, from such
unneeded comprehensive surgical staging with its poten-
tial side effects, morbidity, even mortality, and financial
costs®?. The accuracy of frozen section examination in
the diagnosis of benign, borderline, and malignant ovari-
an masses was 89.6%, 85.2%, 85.9%, respectively, which is
still acceptable despite being lower than that reported in
literature.

Overtreatment is more likely to occur in non-neoplastic le-
sions that mimic malignant ones, including endometriosis,
granulomatous ovarian cysts, tuberculosis and corpus lu-
teal cysts. Benign tumors which need to be identified in-
traoperatively include mucinous cystadenoma, serous cyst-
adenoma, fibrothecoma, cysteadenofibroma, and mature

DOI: 10.15557/(60.2021.0008

teratoma. The diagnosis of borderline tumors can lead to
a more conservative approach, especially in fertility-desir-
ing groups®.

Certain limitations can overwhelm the accurate interpre-
tation of frozen section examination, especially the dif-
ferentiation between primary and metastatic tumors and
the overlapping pathological features in the grey zone or the
borderline category. Low-grade, large-sized and mucinous
tumors may also be misinterpreted”!4-19), In borderline tu-
mors, the term “at least borderline” may be sufficient to in-
form the surgeon that the tumor is not totally benign and
that surgical staging can be, in the majority of cases, justi-
fied"”!®). Mucinous tumors show diagnostic diversity, and
small foci of intraepithelial carcinoma or anaplastic carci-
noma may be missed during the processing of frozen sec-
tion examination’®. In our series, frozen section examina-
tion was less sensitive in the diagnosis of borderline ovarian
neoplasms. In addition, low sensitivity was noted in the di-
agnosis of malignant ovarian masses. This may be attribut-
ed to the morphological overlap with some borderline and
benign lesions, ineterpretation errors as well as the relative-
ly low number of patients with malignant ovarian masses in-
cluded in the study.

In addition, inaccurate results of frozen section examina-
tion are mainly related to sampling errors followed by in-
terpretation errors which may be related to the pathologist’s
experience level — apart from the hospital type — the num-
ber and quality of sections. Limitation of sampling errors
is advised to improve the diagnostic accuracy. Active in-
teraction between the pathologist and the surgeon is need-
ed as sharing the intraoperative observations and clin-
ical history with the pathologist can help reach a proper
diagnosis®*!1220-22) The cornerstone in diagnosing frozen
sections includes not only the microscopic examination of
the ovaries, but the clinical history and gross examination
as well®.

Limitations of this study include the small number of pa-
tients, the use of alternation rather than randomization as
well as the heterogeneity in the group of surgeons and pa-
thologists who dealt with the patients included in the study.

CONCLUSION

Frozen section examination in the assessment of complex
ovarian masses with normal tumor markers offers an ac-
ceptable accuracy with a significant decrease of the op-
erative time, blood loss as well as shorter hospital stay.
It should be offered as a reasonable alternative to compre-
hensive surgical staging and panhysterectomy in this group
of patients.
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