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A B S T R A C T 

Introduction: Intraoperative frozen sections (IFS) play a vital role in guiding surgical 

procedures, especially in gynaecological oncology. The rapid diagnosis provided by 

frozen sections allows surgeons to make real time decisions during surgery, which can 
significantly impact patient outcomes. It is a demanding task for pathologists, requiring 

keen observation skills and the ability to make quick yet accurate assessments. The 

information gleaned from frozen sections helps surgeons determine the extent of the 

surgery needed and whether further interventions such as lymph node dissection, are 

necessary. This approach enables a more precise and tailored treatment plan for each 

patient, improving overall care and potentially reducing the need for additional 

surgeries. Objectives: To compare the results of intraoperative frozen section 

examination with the final histopathology report and assess its accuracy in diagnosing 

uterine tumors. Methods: After Institutional Ethics Committee approval, a cross 

sectional study was carried out on 10 frozen section specimens of uterine origin. Later 

histopathological evaluation was done. Both frozen section diagnosis and 
histopathological diagnosis were compared to find out the accuracy of frozen section 

examination. Results: Fromthe10 cases studied on frozen section, 5 cases were 

diagnosed as Endometrial adenocarcinoma. Others included 1 of Low grade 

endometrial stromal sarcoma, 1 of Smooth muscle tumour of uncertain malignant 

potential (STUMP) and 3 cases of Cellular leiomyoma. The diagnosis given on frozen 

section matched the final histopathological diagnosis in all the cases. Conclusion: We 

found that frozen section diagnosis in uterine tumors were accurate in all the cases we 

studied, because it matched the diagnosis given on subsequent histopathology. Hence 

frozen section can be a useful tool for intraoperative diagnosis of uterine tumors.  

Keywords: Frozen section, utility, accuracy, uterine tumors. 

 

INTRODUCTION 

Intraoperative frozen section (IFS) examination can prove to be an important diagnostic tool in gynaecological 

pathology as it’s role has not been emphasized earlier as compared to other surgical fields. In gynaecological oncology, 

IFS serves as a rapid diagnostic tool during surgery, providing real-time information to guide surgical decision-making. It 

plays an important role in guiding and categorising surgical procedures as benign and malignant. It is also one of the 

crucial steps in taking intraoperative decision for management of any suspicious adnexal masses. In cases where there is 

a suspicion of malignancy based on preoperative imaging or clinical evaluation, IFS provides rapid histological 

confirmation during surgery. This allows surgeons to proceed with appropriate surgical staging procedures, such as 

hysterectomy, oophorectomy, or lymph node dissection, as indicated by the presence of malignancy. Determining the 

grade of the endometrial tumour is essential for prognostication and guiding further treatment decisions. IFS allows rapid 

assessment of tumour grade based on the architectural and cytological features observed microscopically. The depth of 

myometrial invasion is an important factor in determining the stage and prognosis of Endometrial carcinoma (EC). IFS 
provides real-time information about the extent of tumour invasion into the myometrium. It is the only way to identify 
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during surgery, the subgroup of patients who are at a higher risk of extrauterine disease and to provide it’s guidance 

toward optimal surgical staging [1-3]. In our study we studied 10 uterine tumours where frozen section was followed by 

histopathological examination.  

 

OBJECTIVE: To assess the accuracy of intraoperative frozen section examination in diagnosing uterine tumours.  
 

METHODOLOGY 

This study was undertaken after the Institutional Ethics committee approval. It was a cross sectional study in 

which we included all patients who underwent intraoperative frozen section examination for clinical diagnosis of uterine 

tumours. Subsequently histopathological examination was also done and the results were compared. The data was 

documented in Microsoft Excel sheet and tabulated later.  

 

RESULTS 

 

Table 1: Age wise distribution of the uterine tumours 

DISEASE 41-50 Yrs 51-60 Yrs 61-70 Yrs Total 

(1) Endometrioid adenocarcinoma 1 1 3 5 

(2) Low grade endometrial stromal sarcoma 1 - - 1 

(3) Smooth muscle tumour of uncertain malignant potential (STUMP) - 1 - 1 

(4) Cellular leiomyoma 2 1 - 3 

TOTAL 4 3 3 10 

 

All the 10 cases which came for intraoperative frozen section examination were followed by histopathological 
evaluation. The results were as shown below in Table 2.  

 

Table 2: 

Sr. 

No 

Clinical diagnosis and gross 

examination  

Frozen section (FZ) 

diagnosis 

Final histopathological 

(HP) diagnosis 

FZ diagnosis 

correlated with 

HP diagnosis  

A. Clinical diagnosis- Carcinoma 

endometrium 

 

Case 1) Post menopausal bleeding with 

cystocele  

Gross: Received a specimen of uterus 

with cervix. On cutting a friable mass 

was seen in the endometrial 
cavitymeasuring 5.5 x 3.2 x 1 cm.  

 

Case 2) Carcinoma Endometrium  

Gross: Received an already cut open 

specimen of uterus with cervix with 

bilateral fallopian tubes. Endometrial 

cavity showed a polypoidal growth 

occupying the entire endometrial cavity 

measuring 5x3x1cm and grossly seen 

invading superficial myometrium. 

 
Case 3) Carcinoma Endometrium  

Gross: Received a partially cut open 

specimen of uterus with cervix and 

bilateral fallopian tubes and ovaries.  

Cut section of uterus showed a solid 

white tumour mass in the endometrial 

cavity measuring 2.5 x2x1cm.  

 

Case 4) Post menopausal bleeding 

Gross: Received a partially cut open 

specimen of uterus with cervix with 

bilateral adnexa.  

 

 

 

Endometrioid 

adenocarcinoma 

infiltrating into less 

than ½ of the 

myometrium 
 

 

Endometrioid 

adenocarcinoma 

invading inner 1/3 of 

the myometrium  

 

 

 

 

 
Endometrioid 

adenocarcinoma 

(Low Grade), 

invading the 

myometrium.  

 

 

 

Endometrioid 

adenocarcinoma 

infiltrating less than 

½ of the 

 

 

 

Endometrioid 

adenocarcinoma 

infiltrating into less than 

½ of the myometrium 

 
 

 

Endometrioid carcinoma 

with squamous 

differentiation invading 

inner 1/3 of the 

myometrium 

 

 

 

 
Endometrioid carcinoma 

involving more than ½ 

of the myometrium  

 

 

 

 

 

Endometrioid 

adenocarcinoma 

infiltrating less than 

inner ½ of the 

 

 

 

 

Yes 

 

 

 
 

 

 

Yes 

 

 

 

 

 

 

 
 

Yes 

 

 

 

 

 

 

 

Yes 
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Cut surface showed a polypoidal mass 

in endometrial cavity measuring 

3x2.5x2cm 

 

Case 5) Diagnosed case of 

Endometrioid adenocarcinoma 
Gross: Received an intact specimen of 

uterus with cervix with bilateral 

adnexa.  

On cutting open a polypoidal growth 

was identified in the endometrial 

cavitymeasuring 5.5x4.5x3 cm.  

myometrium, 

 

 

 

Endometrioid 

carcinoma invading 
less than inner ½ of 

myometrium  

(Figure 1a.) 

myometrium.  

 

 

 

Endometrioid 

adenocarcinoma 
invading inner ½ ofthe 

myometrium  

(Figure 1b.)  

 

 

 

 

 

Yes 

B. Clinical diagnosis- 

? Submucosal fibroid 

? Carcinoma Endometrium 
Gross: Received an already cut open 

specimen of uterus with cervix and 

bilateral fallopian tubes and ovaries.  

A firm polypoidal mass measuring 6 x 
6 cm wasseen in the endometrial 

cavity. 

 

 

 

Smooth muscle 

tumour of uncertain 

malignant potential.  

(STUMP) 
(Figure 3a.) 

 

 

 

Low grade sarcoma 

probably 

leiomyosarcoma 

invading less than ½ of 
the myometrium.  

(Figure 3b.) 

 

 

 

STUMP is a 

differential 

diagnosis in 

leiomyosarcoma 

C.  Clinical diagnosis- Carcinoma 

Endometrium  

Gross: Received an intact specimen of 

uterus with cervix with bilateral 

fallopian tubes and ovaries. On cutting 

open an irregular diffuse greyish white 

tumour mass measuring 4.5 x 4.5 x 

3.7cm was seen.  

 

 

Low grade 

endometrial stromal 

sarcoma 

(Figure 2a.) 

 

 

Low grade endometrial 

stromal sarcoma 

involving more than ½ 

of the myometrium  

(Figure 2b.) 

 

 

 

 

Yes 

D.  Clinical diagnosis- Leiomyoma  

Case 1) Gross: Uterine fibroid 

measuring 8x7x3.5 cm 
 

Case 2) Gross: Uterine fibroid 

measuring 10.5x7.5x3.5 cm. 

 

Case 3) Gross: Uterine fibroid27x25 x 

12 cm 

 

Cellular leiomyoma  

 
 

Cellular leiomyoma  

 

 

Cellular leiomyoma 

(Figure 4a.) 

 

Cellular leiomyoma  

 
 

Cellular leiomyoma 

 

 

Cellular leiomyoma 

(Figure 4b.) 

 

Yes 

 
 

Yes 

 

 

Yes 

 

 
Fig 1a: Endometrioid adenocarcinoma on frozen section: Villoglandular pattern showing glands lined by 

stratified tall columnar cells showing hyperchromatic nuclei with moderate to scanty cytoplasm. (10x 

magnification; hematoxylin and eosin stain) 
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Fig 1b: Endometrioid adenocarcinoma on histopathology: Glandular papillary structures are present. (10x 

magnification; hematoxylin and eosin stain) 

 

 
Fig 2a: Low grade endometrial stromal sarcoma on frozen section: Tumour cells arranged in densely packed 

islands. The tumour cells are round with uniform oval nuclei and scanty cytoplasm. There is mild anisonucleosis. 

(10x magnification; hematoxylin and eosin stain) 
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Fig 2b: Low grade endometrial stromal sarcoma on histopathology: Tumour cells arranged in irregular, densely 

packed islands growing into the myometrium. Cells are round to oval with uniform oval nuclei and scanty 

cytoplasm. (10x magnification; hematoxylin and eosin stain) 

 

 
Fig 3a: Smooth muscle tumour of uncertain malignant potential (STUMP)on frozen section showing sheet like 

proliferation of smooth muscle cells with mild anisonucleosis. (10x magnification; hematoxylin and eosin stain) 
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Fig 3b: Smooth muscle tumour of uncertain malignant potential on histopathology: Fasciculate arrangement of 

tumour cells is seen. Areas showing bizarre cells with large irregular nuclei are present. (10x magnification; 

hematoxylin and eosin stain) 

 

 
Fig 4a: Cellular leiomyoma on frozen section: Fascicles of smooth muscles arranged in interlacing and 

intersecting pattern. (10x magnification; hematoxylin and eosin stain) 
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Fig 4b: Cellular leiomyoma on histopathology: Fascicles of smooth muscles arranged in interlacing and 

intersecting pattern. (10x magnification; hematoxylin and eosin stain 

 

DISCUSSION  

Intraoperative Frozen Section Examination involves rapid processing of tissue samples obtained during surgery 

to provide immediate pathological assessment. It is particularly valuable in large hospitals where timely diagnosis is 

critical for guiding surgical decisions. The cryostat is an essential instrument used in the process of intraoperative frozen 

section examination. It is equipped with mechanisms for rapidly freezing tissue samples to a temperature suitable for 

sectioning. The cryostat also features a microtome that allows thin sections of frozen tissue to be cut for microscopic 

examination. During surgery, a small portion of the excised tissue is selected for frozen section analysis. When tissue 

samples are rapidly frozen using the cryostat, the water within the tissue undergoes a phase transition and forms ice 

crystals. This rapid freezing process effectively preserves the tissue's cellular structure and molecular composition at the 
moment of freezing. The ice crystals that form within the tissue during rapid freezing serve as a temporary embedding 

medium. As the tissue is sectioned using the microtome within the cryostat, the ice provides support and stability to the 

tissue, allowing thin sections to be cut without damaging the cellular architecture. Lowering the temperature makes the 

tissue firm.Sections are cut,mounted onto slides and then stained for microscopic evaluation by a pathologist. The 

pathologist examines the tissue under a microscope and provides a preliminary diagnosis to the surgeon within minutes 

[4]. 

 

Endometrial cancer is the most common malignancy of female genital tract. It presents at an early stage, with 

the tumour confined to the endometrium or the inner lining of the uterus (corpus uteri). This early detection often results 

in a favourable prognosis compared to cancers diagnosed at later stages. Surgery remains the cornerstone of treatment for 

early-stage endometrial cancer, and in many cases, it is curative. The primary surgical procedure typically involves 

hysterectomy, with or without bilateral salpingooophorectomy. During surgery for endometrial cancer, intraoperative 
assessment of specific factors such as the depth of myometrial invasion, presence of endocervical extension, and tumour 

size is crucial. Determining depth of invasion into the myometrium helps classify the tumour stage and influences the 

decision regarding lymphadenectomy. The presence of tumour involvement in the endocervix (cervical canal) may 

necessitate additional surgical procedures, such as cervical resection. Larger tumors may indicate a higher risk of lymph 

node involvement and guide the need for more aggressive surgical management. This is important in elderly and patients 

with endometrial cancers in which the extent of lymphadenectomy might increase the risk of morbidity [5, 6]. The 

invasion occurs by direct infiltration through the myometrium into the cervix and it mostly metastasize to the pelvic 

nodes and paraaortic nodes [7]. 

 

Most women with Endometrial Adenocarcinoma have favourable prognoses.Patients who have deep myometrial 

invasion i.e. ≥ 50% of myometrial thickness, high-grade, substantial lymph vascular space invasion, and cervical stromal 
involvement have higher lymphatic involvement. Therefore, to evaluate high-risk factors, intraoperative frozen section 

examination is urgent for surgical decisions [8, 9]. This is where the intraoperative frozen section plays an important role. 
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In our study we got 5 cases which were diagnosed as Endometrial adenocarcinoma on frozen section and subsequently 

confirmed on histopathology.  

 

Endometrial stromal tumors (ESTs) are rare neoplasms arising from the stromal cells of the uterus. These tumors 

encompass a spectrum of entities, including endometrial stromal nodule, low-grade endometrial stromal sarcoma, and 
high-grade endometrial stromal sarcoma. Despite their rarity, ESTs can pose diagnostic challenges for pathologists due to 

their variable histological features and overlapping morphological characteristics with other uterine neoplasms. Although 

despite frozen section examination’s crucial role in finding intraoperative diagnosis, it may lead to over or 

underestimation of tumour when there is a small sampling area. Distinguishing between cellular leiomyoma and low-

grade endometrial stromal sarcoma can indeed be challenging, particularly on intraoperative frozen sections. Bothtumors 

can exhibit increased cellularity, leading to morphological overlap and diagnostic difficulty [10, 11]. In our case, the 

clinical diagnosis provided was of Carcinoma endometrium, which on frozen was diagnosed as Low grade endometrial 

stromal sarcoma. Later on histopathology it was alsoconfirmed as Low grade endometrial stromal sarcoma. 

 

Smooth muscle tumors of uncertain malignant potential (STUMPs) represent a category of uterine smooth 

muscle tumors that exhibit features intermediate between benign leiomyomas (fibroids) and malignant leiomyosarcomas 

(LMS). These tumors pose diagnostic challenges because they cannot be definitively distinguished as either benign or 
malignant based on histological criteria alone. The clinical presentation of STUMPs is mostly similar to that of uterine 

leiomyomas which includes a combination of symptoms related to the presence of uterine masses and potential 

complications like abnormal vaginal bleeding, anemia, rapidly growing pelvic mass, pressure symptoms and pelvic pain 

[12]. In our case, clinical differential diagnosis was of submucosal fibroid or carcinoma endometrium, which on frozen 

section was diagnosed as Smooth muscle tumour of uncertain malignant potential (STUMP). Microscopically, it showed 

sheet like proliferation of smooth muscle cells showing mild to moderate anisonucleosis. At places fasciculate 

arrangement of tumour cells were seen. Some areas showed bizarre cells with large irregular nuclei. Later on 

histopathological examination it was diagnosed as Low grade sarcoma probably leiomyosarcoma invading less than half 

of myometrium. Low grade sarcoma comes in the differential diagnosis of STUMP. Other differential diagnosis includes 

conventional (spindle cell) leiomyoma, cellular leiomyoma, epithelial leiomyoma, myxoid leiomyoma, leiomyoma with 

bizarre nuclei, mitotically active leiomyoma, conventional leiomyosarcoma, epithelioidleiomyosarcoma and 
myxoidleiomyosarcoma.  

 

Cellular leiomyoma is a benign smooth muscle tumour originating from the myometrium of the uterus. 

According to World Health Organization cellular leiomyoma is defined as a leiomyoma with significantly increased 

cellularity compared to the surrounding myometrium. This increased cellularity can lead to histological features that 

include predominantly round cells or a mixture of round and spindle cells. These histological characteristics can 

sometimes mimic other round cell tumors of the female genital tract, posing diagnostic challenges for pathologists. The 

microscopic features of leiomyomas include spindle-shaped smooth muscle cells, lack of nuclear atypia, well-defined 

borders, and the presence of hyalinized blood vessels. These features, along with clinical and radiological findings, help 

distinguish leiomyomas from other uterine tumors. The documentation of thick muscular or hyalinized vessels on 

microscopic examination is a valuable feature that helps distinguish highly cellular leiomyomas from other tumors of the 

female genital tract [13]. We had three cases of clinically diagnosed leiomyomas which were sent for frozen section 
because of their large sizes which were 19 x 17 x 6cms, 10.5 x 7.5 x 3.5 cm and 8 x 7 x 3.5 cm respectively. All 3 cases 

were Cellular leiomyoma on frozen section and subsequently on histopathology also.  

 

The accumulated data highlights the critical role of intraoperative frozen section analysis in guiding clinicians to 

perform appropriate surgical interventions, thereby contributing to optimal patient survival outcomes. However, it is also 

important to acknowledge the limitations and potential pitfalls associated with frozen sections, which can impact patient 

management and outcome [14-16]. 

 

Frozen section examination is a valuable tool in the investigation of women with masses suspected to be early-

stage malignancies in the uterus. The decision to use intraoperative frozen section analysis in the management of uterine 

tumors is influenced by clinical suspicion of cancer, surgical expertise, and the availability of pathology resources. 
Effective communication and collaboration among healthcare providers are crucial for ensuring appropriate utilization 

and interpretation of frozen section results and optimizing patient outcomes [17-20]. 

 

CONCLUSION 

Intraoperative frozen section diagnosis plays a crucial role in guiding surgeons during procedures by providing 

real-time pathological information that helps determine the appropriate course of action. It empowers surgeons to make 

timely and informed decisions during surgery, ultimately leading to better outcomes for patients by ensuring appropriate 

treatment and minimizing the need for additional procedures. Hence a good clinical history from the surgeons is very 

important for correlation. Careful gross examination of the surgical specimen, proper tissue sampling from representative 
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areas, and effective communication between the pathologist and surgeon are essential strategies to mitigate the 

limitations associated with intraoperative frozen section diagnosis. By integrating these strategies into the intraoperative 

workflow, healthcare teams can enhance the accuracy and reliability of frozen section diagnosis, minimize the risk of 

diagnostic errors or incomplete surgical resections, and ultimately improve patient outcomes. 

 

REFERENCES 
1. Quinlivan, J. A., Petersen, R. W., &Nicklin, J. L. (2001). Accuracy of frozen section for the operative management 

of endometrial cancer. British Journal of Obstetrics and Gynaecology, 108(8), 798-803. 

2. Turan, T., Oguz, E., Unlubilgin, E., Tulunay, G., Boran, N., Demir, O. F., &Kose, M. F. (2013). Accuracy of frozen-

section examination for myometrial invasion and grade in endometrial cancer. European Journal of Obstetrics 

&Gynecology and Reproductive Biology, 167(1), 90-95. 

3. Yang, X., Yin, J., Fu, Y., Shen, Y., Zhang, C., Yao, S., ...& Yang, X. (2023). It is not the time to abandon 

intraoperative frozen section in endometrioid adenocarcinoma: A large‐scale, multi‐center, and retrospective 

study. Cancer Medicine, 12(7), 8897-8910. 

4. Dey, P., &Dey, P. (2018). Frozen section: principle and procedure. Basic and advanced laboratory techniques in 

histopathology and cytology, 51-55. https://doi.org/10.1007/978-981-10-8252-8_6 
5. Agarwal, C., Pujani, M., Chauhan, V., Chawla, R., Agarwal, A., &Menia, R. (2022). Cellular Leiomyoma versus 

Endometrial Stromal Sarcoma: A Report of a Rare Case Presenting a Diagnostic Challenge on Intraoperative Frozen 

Section. Gynecology and Minimally Invasive Therapy, 11(3), 182-184. 

6. Kurman, R. J., Carcangiu, M. L., Herrington, C. S., & Young, R. H. (2014). WHOClassication of Tumors of Female 

Reproductive Organs. 4th ed. Lyon, France: IARC Press, p. 307. 

7. Ghaemmaghami, F., Aminimoghaddam, S., Modares-Gilani, M., Mousavi, A., Khazaeipour, Z., &Fereidoni, F. 

(2010). Assessment of gross examination and frozen section of uterine specimen in endometrial cancer 

patients. Archives of gynecology and obstetrics, 282, 685-689. 

8. Mutter, G. L. (2013). Endometrial tumours. In: Fletcher, C. D., editor. Diagnostic Histopathology of Tumours. 4th 

ed. Elsevier; p. 762-783. 

9. Roy, S., Saroha, V., & Jain, D. (2010). Highly cellular leiomyoma mimics a malignant small round-cell tumor: a 
diagnostic dilemma on frozen sections. Taiwanese Journal of Obstetrics and Gynecology, 49(2), 203-205. 

10. Amant, F., Moerman, P., Neven, P., Timmerman, D., Van Limbergen, E., &Vergote, I. (2005). Endometrial 

cancer. The Lancet, 366(9484), 491-505. 

11. Concin, N., Matias-Guiu, X., Vergote, I., Cibula, D., Mirza, M. R., Marnitz, S., ...&Creutzberg, C. L. (2021). 

ESGO/ESTRO/ESP Guidelines for the management of patients with endometrial carcinoma. Virchows Arch, 478(2), 

153-190. 

12. Senol, T., Polat, M., Özkaya, E., &Karateke, A. (2017). Misinterpretation of frozen section in endometrial cancer 

cases: does it have any effect on disease-free and overall survival?. International Journal of Gynecological 

Pathology, 36(6), 550-554.Doi: 10.1097/PGP.0000000000000367. 

13. Neelayadakshi, B., &Sudha, V. (2024). Exploring the Diagnostic Challenges of Uterine Lesions in Frozen Section: A 

Comprehensive Study at a Tertiary Care Center. Cureus, 16(4). 

14. Puliyath, G., & Nair, M. K. (2012). Endometrial stromal sarcoma: a review of the literature. Indian Journal of 
Medical and Paediatric Oncology, 33(1), 1-6. 

15. Fattaneh, A. T. (2003). Pathology and genetics of tumours of the breast and female genital organs. World Health 

Organization classification of tumours. 

16. Micci, F., Panagopoulos, I., Bjerkehagen, B., & Heim, S. (2006). Consistent rearrangement of chromosomal band 

6p21 with generation of fusion genes JAZF1/PHF1 and EPC1/PHF1 in endometrial stromal sarcoma. Cancer 

research, 66(1), 107-112. 

17. Dall’Asta, A., Gizzo, S., Musarò, A., Quaranta, M., Noventa, M., Migliavacca, C., ...& Berretta, R. (2014). Uterine 

smooth muscle tumors of uncertain malignant potential (STUMP): pathology, follow-up and 

recurrence. International journal of clinical and experimental pathology, 7(11), 8136. 

18. Berretta, R., Rolla, M., Merisio, C., Giordano, G., &Nardelli, G. B. (2008). Uterine smooth muscle tumor of 

uncertain malignant potential: a three-case report. International Journal of Gynecologic Cancer, 18(5). 
19. Ip, P. P., Cheung, A. N., & Clement, P. B. (2009). Uterine smooth muscle tumors of uncertain malignant potential 

(STUMP): a clinicopathologic analysis of 16 cases. The American journal of surgical pathology, 33(7), 992-1005. 

20. Shapiro, A., Ferenczy, A., Turcotte, R., Bruchim, I., &Gotlieb, W. H. (2004). Uterine smooth-muscle tumor of 

uncertain malignant potential metastasizing to the humerus as a high-grade leiomyosarcoma. Gynecologic 

oncology, 94(3), 818-820. 


	INTRODUCTION

