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Abstract
Introduction
Among female genital tract-related malignancies, ovarian tumors are the leading cause of mortality. The
present study was conducted to identify the various histopathological spectrums of ovarian neoplasm (ON)
according to the World Health Organization (WHO) classification in a single center.

Material and methods
This cross-sectional study was conducted over a period of one year (November 2020 to October 2021) in the
Department of Histopathology, Chughtai Institute of Pathology (CIP), Lahore, Pakistan. The study included
390 cases of ovarian neoplasms (ONs). After proper fixation and thorough gross examination, sections were
routinely processed and examined. The distribution of the various histomorphological spectrum of ovarian
tumors was studied according to the WHO classification.

Results
Out of the 390 cases studied, 320 (82.05%) were benign, 11 (2.82%) borderline, 57 (14.61%) malignant, and
two (0.52%) metastatic tumors. Surface epithelial tumors (SETs) (246 (63.08%)) were the most common of
all, followed by germ cell tumors (GCTs) (115 (29.48%)) and sex cord-stromal tumors (SSTs) (27 (6.92%)).
The largest percentage (36.15%) of ONs was seen in 21-30 years of age group.

Conclusion
The present study shows various histopathological features of ONs. Benign tumors are more common than
malignant tumors. Among the benign tumors, serous tumors were most common of all. Thus, an accurate
histological diagnosis is important to initiate a proper management plan.

Categories: Pathology
Keywords: who, sex cord-stromal tumors, germ cell tumors, surface epithelial tumors, ovarian cancer

Introduction
Ovarian neoplasms (ONs) comprise 3% of all cancers [1,2], and among female genital tract-
related malignancies, the incidence is 25% [3,4]. Ovarian cancer is the fifth most prevalent cancer overall
and the second most common gynecological cancer [3,5]. Non-Hispanic whites (11.6 per 100,000) have the
highest rate of ONs, followed by the second highest frequency in American Indians and Alaska Natives (10.3
per 100,000), Hispanics (10.1 per 100,000), non-Hispanic blacks, and Asian and Pacific Islanders [6].

Ovaries are paired organs in the female reproductive system which can undergo various changes throughout
an individual’s life under the effects of different hormones. This could lead to different types of diseases,
benign or malignant [2,7]. Most of the ONs are benign and usually diagnosed at 30-40 years of age, while
malignant tumors are diagnosed at 60-70 years of age [7]. Ovarian cancer has the worst prognosis among
gynecological malignancies due to a lack of proper signs, symptoms, and presentation and is usually
detected in the later stages of the disease. Most ONs occur during the reproductive age group. Nulliparity, a
high socioeconomic status, and environmental and genetic factors are all important risk factors [8]. ONs
cannot be diagnosed alone on the basis of clinical, radiological, and gross findings. Hence, a precise
histopathological diagnosis is required for starting definitive treatment [2,9]. The present study was
conducted with the aim to evaluate the histopathological spectrum of ONs in a single center in Lahore,
Pakistan.

Materials And Methods
The present cross-sectional study was conducted over a period of one year (November 2020 to October 2021)
at the Chughtai Institute of Pathology (CIP), Lahore, Pakistan, after obtaining approval from the
institutional review board (letter no. CIP/IRB/1053). A total of 390 cases were included in the study. The
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specimen was received and fixed in 10%/formalin. After proper fixation of 24-48 hours, representative
sections were taken and routinely processed with paraffin embedding. Tissue sections of four to five microns
were cut using a microtome and stained with hematoxylin and eosin. The slides were reviewed by two
pathologists having a special interest in female genital tract pathology, and the tumors were classified
according to the WHO classification of ovarian tumors.

Data were analyzed using SPSS, version 22 (IBM Corp, Armonk, NY, USA). The large data were sorted into
various datasets based on the distribution of tumors as surface epithelial tumors (SETs), germ cell tumors
(GCTs), sex cord-stromal tumors (SSTs), and metastatic tumors. The patients were divided into different age
groups, and the frequency of ONs was analyzed.

Inclusion criteria
All ovarian neoplasms and all age groups were included.

Exclusion criteria
Non-neoplastic ovarian lesions and poorly fixed and autolyzed specimen were excluded.

Results
The present study included a total number of 390 cases of ONs. The age range lies between 10 and 80 years
(Table 1), and ovarian tumors were classified according to the WHO classification (Table 2). Benign tumors
(320 (82.05%)) were more common than malignant ones (57 (14.61%)). Borderline tumors comprised 11
(2.82%) and metastatic tumors two (0.52%) out of all ON cases. SETs were the most common of all (Table 3),
followed by GCTs (Table 4), while SSTs comprised a total of 27 (6.92%) cases (Table 5).

Age (years) Surface epithelial tumors Germ cell tumors Sex cord-stromal tumors Metastatic  tumors Total number

11-20 11 12 0 0 23

21-30 79 57 5 0 141

31-40 85 30 7 0 122

41-50 30 15 9 0 54

51-60 20 1 5 0 26

61-70 13 0 1 2 16

>70 8 0 0 0 8

Total 246 115 27 2 390

TABLE 1: Age-Wise Distribution of Ovarian Neoplasms

Type Number Percentage (%)

Surface epithelial tumors 246 63.08

Germ cell tumors 115 29.48

Sex cord-stromal tumors 27 6.92

Metastatic tumors 2 0.52

Total 390 100

TABLE 2: Distribution of Ovarian Neoplasms According to the WHO Classification
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Type of tumor Benign, n (%) Borderline, n (%) Malignant, n (%) Total, n (%)

Serous 118 (30.25) 3 (0.76) 28 (7.17) 149 (38.02)

Mucinous 72 (18.46) 8 (2.05) 4 (1.02) 84 (21.53)

Endometrioid 0 (0) 0 (0) 2 (0.51) 2 (0.51)

Brenner 6 (1.53) 0 (0) 0 (0) 6 (1.53)

Clear cell 0 (0) 0 (0) 5 (1.28) 5 (1.28)

Seromucinous 0 (0) 0 (0) 0 (0) 0 (0)

Total No. of cases (%) 196 (50.25) 11 (2.82) 39 (10.00) 246 (63.08)

TABLE 3: Distribution of Surface Epithelial Tumors

Type of tumor Number Percentage (%)

Mature teratoma 108 27.69

Immature teratoma 1 0.25

Mixed germ cell tumor 0 0

Dysgerminoma 3 0.76

Yolk sac tumor 2 0.51

Embryonal carcinoma 0 0

Choriocarcinoma 0 0

Monodermal teratomas (struma ovarii) 1 0.25

Gonadoblastoma 0 0

Total 115 29.48

TABLE 4: Distribution of Germ Cell Tumors

Tumor type Number Percentage (%)

Fibroma 10 2.56

Thecoma 5 1.28

Juvenile granulosa cell tumor 3 0.76

Adult granulosa cell tumor 7 1.79

Sertoli-Leydig cell tumor 2 0.51

Total 27 6.92

TABLE 5: Distribution of Sex Cord-Stromal Tumors

Discussion
The morphological and cytological characteristics of tumor cells are used to classify ONs [10]. Given their
asymptomatic nature, late onset of symptoms, and lack of effective screening facilities, ovarian cancers are
known as the “silent killer” [11,12]. Ovarian tumors were categorized according to the WHO classification of

2022 Batool et al. Cureus 14(7): e27486. DOI 10.7759/cureus.27486 3 of 8



ovarian tumors into SETs, SSTs, GCTs, and metastatic tumors. On further subcategorization, SETs
comprised serous, mucinous, endometrioid, clear cell, seromucinous, and Brenner tumors (benign,
borderline, and malignant categories). GCTs comprised mature cystic teratoma, immature teratoma,
dysgerminoma, yolk sac tumor, embryonal carcinoma, choriocarcinoma, mixed germ cell tumors,
monodermal teratomas (struma ovarii and strumal carcinoid), and gonadoblastoma. Finally, SSTs included
fibroma, thecoma, juvenile granulosa cell tumor, adult granulosa cell tumor, and Sertoli-Leydig cell tumor.

In the present study, a total of 390 cases of ONs were analyzed, out of which SETs were the most prevalent,
comprising 246 cases (63.08%), GCTs 115 (29.48%), SSTs 27 (6.92%), and metastatic tumors two (0.52%).
The majority were of benign category, i.e., 320 (82.05%), followed by malignant tumors 57 (14.61%). The
borderline category included 11 (2.82%) cases, and two (0.52%) were metastatic tumors.

The findings of our study are consistent with two other studies [2,13]. Regarding SETs, serous tumors were
the most common, comprising 149 (38.2%). As indicated in Figure 1, benign serous tumors accounted for
118 (30.2%), borderline three (0.7%), and malignant 28 (7%) in the current study. The second most prevalent
category among the SETs was mucinous tumors, comprising 84 cases (21.5%) (Figure 2). Brenner, clear cell,
and endometrioid tumors were also diagnosed, comprising six (1.5%), five (1.2%), and two (0.51%),
respectively. In our study, all the Brenner tumors belonged to the benign category, whereas the
endometrioid and clear cell tumors were of malignant nature. No single seromucinous tumor was diagnosed.
Almost similar results were shown by several other studies [3,14-16].

FIGURE 1: Serous cystadenoma showing cuboidal epithelium (arrow)
(H&E x200)
H&E: hematoxylin and eosin.
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FIGURE 2: Mucinous cyst adenoma showing columnar epithelium with
apical mucin (arrow) (H&E x400)
H&E: hematoxylin and eosin.

GCTs rank the second most common ON with a total number of 115 cases (29.48%) [3], out of which mature
cystic teratoma was the most common (108 (27.6%)) as illustrated in Figures 3, 4. These findings were
consistent with the previous studies [2,17,18]. No case of mixed germ cell tumor, embryonal carcinoma,
choriocarcinoma, or gonadoblastoma was found.
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FIGURE 3: Mature cystic teratoma showing sebaceous gland (arrow)
(H&E x200)
H&E: hematoxylin and eosin.

FIGURE 4: Mature cystic teratoma showing benign cartilage (arrow)
(H&E x200)
H&E: hematoxylin and eosin.

In the present study, 27 cases (6.92%) of SSTs were included. Fibroma cases were 10 (2.56%) and accounted
for a majority of them, followed by adult granulosa cell tumors, seven (1.79%). Our results were nearly
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identical to those of Bhagyalakshmi et al. [19] and Thakkar and Shah [20]. Metastatic tumors constituted two
(0.52%) out of all ON cases. In the current study, most of the women affected were in the age range of 21-30
years, which is similar to another study conducted by Jain et al. at the Department of Pathology in Gandhi
Medical College, India, on a sample size of 541 cases [21]. SET was the most common in the 31-40 years of
age group, GCT in the 21-30 group, SST in the 41-50 group, and both metastatic tumors in the 61-70
group. The limitations to our study include a lack of clinical follow-up to see the prognosis of ONs. Further,
as this was a single-center study in the regional laboratory of Lahore, it may not reflect the actual frequency
of ONs in the whole country.

Conclusions
The current study demonstrates a wide range of histopathological spectrum of ONs. Overall, benign tumors
were more common than malignant tumors; in particular, SETs were the most common neoplasm, followed
by GCTs. Serous cystadenoma was the most frequent neoplasm in the benign category, and serous
carcinoma was in the malignant category. The majority of the cases were present in the 21-30 years of age
group. ONs require an accurate diagnosis to be treated effectively.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Chughtai Institute of
Pathology (CIP) Institutional Review Board issued approval CIP/IRB/1053. This study received approval from
Chughtai Institute of Pathology (CIP) Institutional Review Board (approval no.: CIP/ IRB/1053). Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
All authors played an important role in the development of manuscript. A. Batool and S. Javeed searched the
data for the article. Z. Rathore and S. Nasir performed the histological review. A.S. Chughtai did the
proofreading. A. Batool and F. Jahangir contributed to the discussion of article content and the final editing
of manuscript before submission. All authors have read and approved the final manuscript.

References
1. Manoja V, Pramood M, Jyothi V, Chandrashekar KP: Clinicopathological study of ovarian tumors: a 2-year

study. Int J Sci Stud. 2017, 5:300-5.
2. Garg N, Anand AS, Annigeri C: Study of histomorphological spectrum of ovarian tumours . Int J Med Health

Res. 2017, 3:12-20.
3. Bandla S, Charan BV, Vissa S, Sai PV, Rao NM, Rao BS, Grandhi EB: Histopathological spectrum of ovarian

tumors in a tertiary care hospital. Saudi J Pathol Microbiol. 2020, 5:50-5. 10.36348/sjpm.2020.v05i02.002
4. Narang S, Singh A, Nema S, Karode R: Spectrum of ovarian tumours: a five year study . J Pathol Nepal. 2017,

7:1180-3. 10.3126/jpn.v7i2.18002
5. Dutta A, Imran R, Saikia P, Borgohain M: Histopathological spectrum of ovarian neoplasms in a tertiary care

hospital. Int J Contemp Med Res. 2018, 5:111-4. 10.21276/ijcmr.2018.5.8.2
6. Arora T, Mullangi S, Lekkala MR: Ovarian cancer. StatPearls [Internet]. StatPearls Publishing, Treasure

Island (FL); 2022.
7. Shaik M, Divya S, Kadukuntla S, Annapoorna Y: Clinico-histopathological spectrum of ovarian tumors in

tertiary care center rajahmundry. Indian J Obstet Gynecol Res. 2022, 9:77-82. 10.18231/j.ijogr.2022.015
8. Khan MA, Afzal S, Saeed H, et al.: Frequency of ovarian tumors according to WHO histological classification

and their association to age at diagnosis. Ann King Edw Med Univ. 2017, 10:23. 10.21649/akemu.v23i2.1579
9. Tejeswini V, Reddy S, Premalatha P, Vahini G: Study of morphological patterns of ovarian neoplasms . IOSR

J Dent Med Sci. 2013, 10:11-6. 10.9790/0853-1061116
10. Goldblum JR, Lamps LW, McKenny JK, Myers JL: Rosai and Ackerman’s Surgical Pathology . Elsevier,

Philadelphia, PA; 2018.
11. Momenimovahed Z, Tiznobaik A, Taheri S, Salehiniya H: Ovarian cancer in the world: epidemiology and risk

factors. Int J Womens Health. 2019, 11:287-99. 10.2147/IJWH.S197604
12. Yoneda A, Lendorf ME, Couchman JR, Multhaupt HA: Breast and ovarian cancers: a survey and possible

roles for the cell surface heparan sulfate proteoglycans. J Histochem Cytochem. 2012, 60:9-21.
10.1369/0022155411428469

13. Singh S, Saxena V, Khatri SL, Gupta S, Garewal J, Dubey K: Histopathological evaluation of ovarian tumors .
Imp J Interdiscipl Res. 2016, 2:435-9.

14. Modepalli N, Venugopal SB: Clinicopathological study of surface epithelial tumours of the ovary: an
institutional study. J Clin Diagn Res. 2016, 10:EC01-4. 10.7860/JCDR/2016/21741.8716

15. Zaman S, Majid S, Hussain M, Chughtai O, Mahboob J, Chughtai S: A retrospective study of ovarian tumours
and tumour-like lesions. J Ayub Med Coll Abbottabad. 2010, 22:104-8.

2022 Batool et al. Cureus 14(7): e27486. DOI 10.7759/cureus.27486 7 of 8

https://scholar.google.com/scholar?q=intitle%3AClinicopathological study of ovarian tumors%3A a 2-year study&utm_medium=email&utm_source=transaction
http://www.medicalsciencejournal.com/archives/2017/vol3/issue10/3-9-51?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.36348/sjpm.2020.v05i02.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.36348/sjpm.2020.v05i02.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3126/jpn.v7i2.18002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3126/jpn.v7i2.18002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21276/ijcmr.2018.5.8.2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21276/ijcmr.2018.5.8.2?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3AOvarian cancer&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18231/j.ijogr.2022.015 ?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18231/j.ijogr.2022.015 ?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21649/akemu.v23i2.1579?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21649/akemu.v23i2.1579?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.9790/0853-1061116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.9790/0853-1061116?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3ARosai and Ackerman%E2%80%99s Surgical Pathology &utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/IJWH.S197604?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/IJWH.S197604?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1369/0022155411428469?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1369/0022155411428469?utm_medium=email&utm_source=transaction
http://www.semanticscholar.org/paper/Histopathological-Evaluation-of-Ovarian-Tumors.-Singh-Saxena/8da9f2c750f6bfb3050e16d3c3ae2d887fe0d1ab?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2016/21741.8716?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2016/21741.8716?utm_medium=email&utm_source=transaction
http://pubmed.ncbi.nlm.nih.gov/21409917/?utm_medium=email&utm_source=transaction


16. Sharma P, Rao PS, Mogra N, Talreja K: Histopathological study of ovarian tumours in a tertiary healthcare
centre of southern Rajasthan. Indian J Pathol Oncol. 2020, 7:561-6. 10.18231/j.ijpo.2020.112

17. Tehranian A, Ghahghaei-Nezamabadi A, Seifollahi A, Kasraei S, Dehghani-Nejad H, Maleki-Hajiagha A:
Ovarian mature cystic teratoma with malignant transformation: two case reports . J Med Case Rep. 2021,
15:23. 10.1186/s13256-020-02594-4

18. Dhende PD, Patil LY, Jashnani K: Spectrum of ovarian tumors in a tertiary care hospital . Indian J Pathol
Oncol. 2021, 8:133-9. 10.18231/j.ijpo.2021.025

19. Bhagyalakshmi A, Sreelekha A, Sridevi S, Chandralekha J, Parvathi G, Venkatalakshmi A: Prospective study
of histopathological patterns of ovarian tumours in a tertiary care centre. Int J Res Med Sci. 2014, 2:448-56.
10.5455/2320-6012.ijrms20140514

20. Thakkar NN, Shah SN: Histopathological study of ovarian lesions . Int J Sci Res. 2015, 4:1745-9.
21. Jain P, Malik R, Rampuri V: A 5 year retrospective study of ovarian tumours and tumour-like lesions in a

tertiary referral centre, Gandhi Medical College, Bhopal. J Evol Med Dent Sci. 2020, 9:266-71.
10.14260/jemds/2020/60

2022 Batool et al. Cureus 14(7): e27486. DOI 10.7759/cureus.27486 8 of 8

https://dx.doi.org/10.18231/j.ijpo.2020.112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18231/j.ijpo.2020.112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-020-02594-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-020-02594-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18231/j.ijpo.2021.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18231/j.ijpo.2021.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5455/2320-6012.ijrms20140514?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5455/2320-6012.ijrms20140514?utm_medium=email&utm_source=transaction
http://www.ijsr.net/get_abstract.php?paper_id=SUB159065&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14260/jemds/2020/60?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14260/jemds/2020/60?utm_medium=email&utm_source=transaction

	Histopathological Spectrum of Ovarian Neoplasms: A Single-Center Study
	Abstract
	Introduction
	Material and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Inclusion criteria
	Exclusion criteria

	Results
	TABLE 1: Age-Wise Distribution of Ovarian Neoplasms
	TABLE 2: Distribution of Ovarian Neoplasms According to the WHO Classification
	TABLE 3: Distribution of Surface Epithelial Tumors
	TABLE 4: Distribution of Germ Cell Tumors
	TABLE 5: Distribution of Sex Cord-Stromal Tumors

	Discussion
	FIGURE 1: Serous cystadenoma showing cuboidal epithelium (arrow) (H&E x200)
	FIGURE 2: Mucinous cyst adenoma showing columnar epithelium with apical mucin (arrow) (H&E x400)
	FIGURE 3: Mature cystic teratoma showing sebaceous gland (arrow) (H&E x200)
	FIGURE 4: Mature cystic teratoma showing benign cartilage (arrow) (H&E x200)

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


