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Abstract

Background: There are relatively few studies in Nigeria, and indeed, sub-Saharan Africa
that have documented the relative frequencies and histomorphological patterns of endo-
metrial carcinoma. This study aimed to determine the relative frequencies and clinic-
epidemiological characteristics of endometrial carcinoma and its histological variants in
Kano, North-Western, Nigeria.

Method: A 10-year retrospective study of all endometrial carcinoma cases in the Depart-
ment of Pathology, Aminu Kano Teaching Hospital, Kano. All relevant information was
retrieved and data was analysed using Statistical Package for Social Sciences version 22.

Results: Endometrial carcinoma showed an increment in prevalence from 0.5% of all gyn-
aecologic admission in 2008 to 1.0% in 2017. Type | endometrial carcinoma, specifically
endometrioid adenocarcinoma accounted for 80% of cases, while endometrial serous
carcinoma was the most common type Il endometrial carcinoma representing 20% of
cases. Over 75% of endometrial carcinomas occurred in postmenopausal women with a
mean age of 59 years.

Conclusion: There is a rise in the prevalence of endometrial carcinoma and endometrioid
adenocarcinoma is the most common histologic type.
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Introduction

Worldwide, carcinoma of the endometrium is the sixth commonest diagnosed cancer of
the female genital malignancy with an estimated 417,000 new cases and 97,000 deaths
as of 2020 [1]. It is the most commonly diagnosed female gynaecologic malignancy in
developed countries such as the United States of America, Europe and Canada [1].
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The incidence rates vary worldwide, however, it is said to be ten times higher in developed countries like North America, Europe and Australia
than in Africa and South Central Asia. The statistics by Global Cancer Observatory (GLOBOCAN) have shown a steady global increment in
endometrial carcinoma from incident cases of 287,000-320,000 in the year 2015 to 382,069 in the year 2018 and 417,000 in year 2020
[2-5]. In sub-Saharan Africa, endometrial carcinoma is the third commonest female genital tract malignancy after cervical cancer and ovarian
cancer with a prevalence that ranges between 4% and 11% of gynaecologic admissions diagnosed as endometrial cancer in Nigeria as against
North Africa where it is the commonest gynaecological malignancy [6, 7].

Endometrial carcinoma is a disease of postmenopausal women in the 6th and 7th decade of life with an age incidence between 55 and 70
years and a mean age of 60 years in developed countries such as the United Kingdom and The United States of America, compared to lower
figure of 56 years reported in developing countries such as Ghana and Nigeria respectively [9]. However, despite the fact that endometrial
carcinoma occurs commonly in menopause, the majority of about 15% of endometrial carcinoma cases occur in the premenopausal period, of
these 5% occur before 40 years of age. Endometrial carcinoma presents commonly as abnormal uterine bleeding with or without discharge,
this is an unusual presentation in Nigeria where the advanced stage of the disease such as ascites, rectal bleeding, constipation, urinary
bleeding, and hemoptysis is seen. Most cases of endometrial carcinoma present in the early stages of the disease with a resultant good prog-
nosis and higher survival rate if early diagnosis and effective therapy are achieved [1, 5, 8, 9].

The aetiology of endometrial carcinoma remains unknown, however, associated predisposing risk factors have been attributed to chronic
unopposed oestrogen stimulation either endogenously or exogenously. These include obesity, hypertension, nulliparity, infertility, unop-
posed oestrogen stimulation, early menarche and late menopause, tamoxifen long-time use in breast cancer, oestrogen replacement therapy,
diabetes mellitus, history of ovarian or breast cancer, previous pelvic radiotherapy, long-term use of oral contraceptives, Stein-Leventhal
syndrome, Turner syndrome, and Lynch syndrome [8-11].

Endometrial carcinoma arises from the inner lining of the uterus and is epithelial in origin. Over 30 years ago, Bokhman proposed two patho-
genetic types of endometrial carcinoma with different signalling pathways. Type | endometrial carcinoma is the most common (70%-80%)
type and is usually a low-grade, endometrioid type, oestrogen-dependent tumour, seen more in obese, nulliparous and post-menopausal
women. They are due to chronic unopposed oestrogen stimulation of the endometrium, often related to endometrial hyperplasia and are
ER+, PR+ and P53- usually with low Ki-67 expressivity. They are often localised tumours with favourable prognoses. Type |l endometrial
carcinoma (20%-30%), are high-grade, non-endometrioid tumour, non-oestrogen dependent tumour, seen in older women with background
endometrial atrophy. They are ER-, PR- and P53+ with high Ki-67 expressivity and have the tendency for metastasis with poor prognosis.
The type Il tumours include serous papillary adenocarcinoma, mucinous adenocarcinoma, clear cell adenocarcinoma, and others [8, 12, 13].

Globally, there is no recommended standard screening guideline for endometrial carcinoma, however, management of the risk factors could
be preventive. The guideline for diagnosing endometrial carcinoma has recommended the use of transvaginal ultrasonography or endome-
trial biopsy. Transvaginal ultrasonography is the first choice of study because it is available with high sensitivity, and inexpensive. However,
endometrial biopsy is for definitive diagnosis. Other diagnostic tools readily available include hysteroscopy and magnetic resonance imaging
for assessing the endometrial thickness and or structural abnormalities in the uterus. The availability of these modern imaging techniques as
well as trained personnel has significantly improved and aided the diagnosis of endometrial carcinoma most especially in developing coun-
tries [14].

The mainstay of treatment is surgery (Total hysterectomy either as vaginal hysterectomy, total abdominal hysterectomy with or without
bilateral salpingo-oophorectomy and pelvic and para-aortic lymphadenectomy, radical hysterectomy and total laparoscopic hysterectomy).
These are done alongside pelvic washing in staging endometrial carcinoma. The International Federation of Gynecology and Obstetrics
(FIGO) tumour-node-metastasis staging system of 2009 has stratified endometrial carcinoma into four stages (Stage 1-1V). Stage | is tumour
limited to the uterus. Stage Il is tumour extending to the cervix but not outside the uterus. Stage Il is tumour metastasis to the vaginal or
parametrium as well as regional and para-aortic lymph nodes. Stage 1V is intrabdominal or extra-abdominal metastasis. The combination of
radiotherapy with surgery or radiotherapy alone is allowed for those not fit for surgery. The place of surgery combined with adjuvant che-
motherapy either with cytotoxic drugs or hormonal therapy is recommended for those with metastasis. The usual presenting complaint for
endometrial carcinoma is vaginal bleeding with or without discharges thus necessitating early diagnosis with good prognosis. The prognostic
factors for endometrial carcinoma include age, race, tumour grade, tumour stage, oestrogen receptor status and histologic type. The risk of
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recurrence is about 10% beyond 5 years in endometrial carcinoma thus the need for long-term follow-up. Stage | and Il endometrial carci-
noma has favourable prognosis, as against the worst outcome for stage Il and IV patient [14, 15].

There is growing concern about the increasing incidence of endometrial carcinoma especially in developing countries which may not be
unrelated to lifestyle changes by Africans to the Western world, increased availability of diagnostic facilities, increased exposure to associ-
ated risk factors especially in the younger age groups with obesity, physical inactivity and in part increasing long life span in women, as well
as increasing population of perimenopausal/menopausal women with low parity [5].

The concerted renewed research focus on endometrial carcinoma especially in developed countries is premised on the increasing incidence
of the disease, modern drive for precision focus treatment and the increasing mortality rate of 1.9% per year average due to obesity [12,
16]. However, the paucity of studies in Nigeria literature documenting the general morphological pattern of endometrial carcinoma as well
as knowledge of the disease burden is still abysmally low thus the aim of this study [16, 17]. This is more compiling especially in low-income
resource countries like Nigeria where modern and advanced technological tools in disease diagnosis are not readily available and accessible
to the general populace thus the use of morphologic features is still more reliable in patient disease management, especially in endometrial
carcinoma [17, 18].

In sub-Saharan Africa, studies about the prevalence of endometrial cancer are few either because of inefficient or non-functional cancer
registries or the fact that more studies are focused on the more common gynaecological malignancies of the cervix and ovary. Studies have
reported poor prognosis in endometrial carcinoma most especially in the Black race [8, 9, 19].

This study was undertaken to characterise the prevalent rate, and age distribution and to analyse the histomorphologic variants of endome-
trial carcinoma in Aminu Kano Teaching Hospital, Kano, Nigeria.

Methods

Design of the study

This is a retrospective study undertaken to review the histopathologic pattern of all endometrial carcinoma from the 1st of January 2008 to
the 31st of December 2017 using hematoxylin and eosin-stained histology slides of cases retrieved from the departmental records, bench
book, and patient case folder.

The setting

The study was carried out at the Department of Pathology, Aminu Kano Teaching Hospital, Kano, Kano State from 1°t January 2008 to 31st
December 2017.

Data collection

The patients' data (socio-demographic and clinical features) such as age, parity, type of cancer, clinical history, and histologic diagnosis were
extracted from the departmental records, bench books, patient case folder and histology requisition forms using a data extraction form.
Patients who had histologically confirmed endometrial carcinoma had their slides and tissue blocks extracted. These confirmed cases had
new slides cut from the paraffin-embedded tissue blocks and stained routinely with haematoxylin and eosin. All cases of missing or faded
slides had new sections and slides made for histologic diagnosis. These slides were all histologically re-examined and diagnosis made by an
independent pathologist.

The histologic classification and the clinical staging using the FIGO criteria was done using the World Health Organisation (WHO) Classifica-
tion of Tumour Pathology and Genetics Tumour of The Breast and Female Genital Organs 2016 [20].
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Inclusion and exclusion criteria

The inclusion criteria included all diagnosed cases of endometrial carcinoma during the study period. Excluded from this study were cases
where both slides and blocks could not be found or inadequate clinical details.

Data analysis

The analysis of the data was presented in proportions, frequency tables, and figures using the Statistical Package for Social Sciences version
22. The results obtained were presented in tables, bar charts, figures, relative frequencies as well and group percentages.

Ethical approval

The ethical clearance was obtained from Aminu Kano Teaching Hospital Ethical Research Committee, the ethical clearance number
(NHREC/21/08/2008/AKTH/EC/2595).

Results

During the 10-year study period, 6465 gynaecological biopsy samples were analysed. Out of these, 670 (10.3%) were genital tract malignan-
cies. Eighty-five of the genital tract malignancies were diagnosed histologically as endometrial carcinoma accounting for 12.6% of cases and
an observed rise in the prevalence rate from 0.5% in 2008 to 1.0% in 2017 (Table 1).

Out of the 85 endometrial carcinoma cases, 55 cases met the inclusion criteria. These include 37 hysterectomy specimens and 18 endome-
trial biopsies (Figure 1).

The age distribution ranged from 20 to 86 years with a mean of 59 years. The age distribution for type | endometrial carcinoma had two
peaks in the 6th (50-59 years) and 7th (60-69 years) decades of life with 11 cases (25%), respectively. The peak age distribution for type
endometrial carcinoma was a decade later 8th (70-79) decades of life with 3 cases (Figure 2).

Table 1. Shows the prevalence rate per year for endometrial carcinoma.

Number of endometrial
R Total cases of Total number of .
Total endometrial X R . carcinoma cases per year
Years gynaecologic endometrial carcinoma .
samples per year malignancies per vear ervear over total gynecologic
8 pery pery malignancies per year(%)
2008 598 27 3 0.5
2009 671 72 9 1.3
2010 687 60 9 1.3
2011 727 84 11 1.5
2012 679 102 10 1.5
2013 785 67 10 1.3
2014 464 57 8 1.7
2015 533 69 6 1.1
2016 644 63 12 1.9
2017 677 64 7 1.0
Total 6,465 602 85 13.1
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Figure 1. Method of endometrial sample collection.
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Figure 2. Age distribution of endometrial sample patients.

About two-thirds of cases were in the post-menopausal age range above 50 years while less than one-third were in the pre-menopausal age
range less than 40 years old (Figure 3).

Table 2 shows the 2016 WHO classification of all the analysed endometrial carcinoma cases using age distribution. Type | endometrioid
carcinoma accounted for a greater proportion with 35 cases (79.5%) comprising endometrioid carcinoma and mucinous carcinoma variants.
The endometrioid variant is morphologically characterised by well-formed glands with some villoglandular foci, lined by simple to stratified

columnar cells, pleomorphic nuclei, and eosinophilic cytoplasm while mucinous carcinoma variants were characterised by columnar cells with
basally located nuclei and mucin-rich cytoplasm (Figures 4 and 5).

The type Il endometrial carcinoma made up of serous carcinoma and clear cell carcinoma variants accounted for 9 cases (20.5%). The serous
variant was morphologically characterised by complex papillae with a fibrovascular core lined by vesicular nuclei with prominent eosinophilic

nucleoli while the clear cell variant is composed of sheets of polygonal cells with clear cytoplasm separated by thin fibrous band (Figures 6
and 7).
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Figure 3. Endometrial carcinoma classification by menstrual age using 2016 WHO classification.
Table 2. lllustrate the age distribution of endometrial carcinoma cases diagnosed during the study period using the
2016 WHO classification.
Histologic type Age Total | Percentage
<20 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | number (%)
Type |
Endometrioid 0 1 3 5 9 9 3 4 34 77.2
adenocarcinoma
Mucinous carcinoma 0 0 0 0 0 1 0 0 1 2.3
Type ll
Serous carcinoma 1 3 0 8 18.2
Clear cell carcinoma 0 0 2.3
Grand total 11 11 7 44 100

The type | endometrial carcinoma was graded using the 2016 WHO protocol based on architecture and nuclear features. Grade 1 (well
differentiated) accounts for 19 (56%) cases characterised by easily recognised well-formed glands histologically (Figure 8, Table 3). Grade Il
(Moderately differentiated) accounting for ten (29%) cases characterised by a mixture of well-formed glands with solid sheets of malignant
cells (Figure 9). Grade lll (Poorly differentiated) accounting for five (15%) cases, characterised by solid sheets of malignant cells with marked

nuclei atypia and mitotic activity (Figure 10).

ecancer 2024, 18:1651; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2024.1651



http://www.ecancer.org
https://doi.org/10.3332/ecancer.2024.1651

Figure 4. Endometrioid adenocarcinoma (type 1) showing malignant glands lined by simple to stratified columnar cells exhibiting pleomorphic nuclei with
eosinophilic cytoplasm (H&E x 40).
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Figure 5. Mucinous carcinoma (type 1) showing malignant glands lined by simple to stratified columnar cells and disposed within extracellular mucin pools
(H&E x 40).

Figure 6. Serous carcinoma (type 1) showing complex papillae with fibrovascular core (H&E x 40).
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Figure 8. Grade | endometrioid carcinoma (type 1) showing glandular pattern of growth with less than 5% solid pattern (H&E x 40).

Table 3. Endometrioid adenocarcinoma (type ) grading (FIGO grading system) by WHO.

Grade Number of cases Percentage (%)

Grade [: less than 5% solid growth pattern without nuclear atypia 19 56

Grade Il: 6% to 50% solid growth pattern with mild to moderate nuclear atypia 10 29

Grade Ill: more than 50% solid growth pattern with severe nuclear atypia 5 15

Total 34 100
Discussion

Endometrial carcinoma is the third most common female genital tract malignancy in sub-Saharan Africa. A recent study in Nigeria shows a
prevalence rate of 4%-11% for all genital tract cancers [5]. Endometrial carcinoma in this study shows a prevalence of 12.6%. This is compa-
rable to study in the same centre by Yakassai et al [21] (11.5%), Sanni et al [22] (13%) in Jos, North-Central Nigeria, Usman et al [23] (10.2%)
in Maiduguri, North-East Nigeria, Joseph et al [24] (10.1%) in Abakaliki, South-East Nigeria and Seleye-Fubara and Uzoigwe [25] (13.3%)
in Portharcourt, South-South Nigeria. The rising incidence rate from our study thus confirms the suggestion of the increasing incidence of
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endometrial carcinoma due to improved diagnostic techniques through the use of histopathology laboratory services and imaging techniques
such as ultrasonography with available trained personnel as well as increased public awareness [5, 21]. However, this figure is higher than
reports by Muhammad et al [5] (5%) in Zaria, North-west Nigeria, Okunowo et al [9] (1.4%) in Lagos, South-west Nigeria, Oriji et al [15]
(0.68%) in Yenagoa, South-South Nigeria.

However, studies from other African countries show similar findings such as Meye et al [30] (5.3%) in Gabon, Kasule [31] et al (8%) in
Zimbabwe, and Nkyekyer [28] (7.4%) in Ghana. This has been attributed to several African studies linking the low frequency of endo-
metrial carcinoma to the incidence of endometrial hyperplasia without atypia with a 1% risk of malignant transformation to endometrial
carcinoma [5]. GLOBOCAN 2012 report shows a similarly low figure of 2% in many Asian countries, which is in sharp contrast to the
highest incidence rate of 12.7%-13.4% and 12.8%-15.6% reported in developed countries such as North America and North and western
Europe [2, 26, 27].

This study further shows an incremental rise in the prevalence and burden of endometrial carcinoma as suggested by the rising trend in the
incidence rate and the annual prevalence of endometrial carcinoma which may not be unrelated to associated risk factors. This is of concern
as many low-income resource countries like Nigeria lack appropriate and dependable screening programs to prevent a public health epidemic
of endometrial carcinoma [9].

Figure 10. Grade Il endometrioid adenocarcinoma (type 1) characterised by greater than 50% solid pattern with mitotic activity (H&E x 40).
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About 75% of all diagnosed women with endometrial carcinoma in this study were more than 50 years old with a mean age of 59 years.
This is consistent with data in other parts of Nigeria such as Enugu (56 years), and Zaria (54 years), and other countries such as Ghana (59
years), India (59 years), and Gabon (59 years) [28, 29]. However, the mean age in our study is variant to observations in the United kingdom
(83 years) and the United State of America (89 years). This could be attributed to racial differences and age as an important risk factor [5, 9,
30-33]. Endometrial carcinoma is a disease of post-menopausal women with about 75% of women in our study being post-menopausal and
about 11.3% of women being pre-menopausal. This is incongruent with studies that report about 20% of women being pre-menopausal. This
is however contrary to findings in Zaria, Nigeria where 33% of women with endometrial carcinoma were pre-menopausal [5, 9].

The type | endometrial carcinoma, specifically endometrioid adenocarcinoma (80%) is the commonest histologic subtype in our study. This
is consistent with studies that have documented the commonest histologic type of endometrial carcinoma as endometrioid adenocarcinoma
[32-34]. This is also in agreement with data from India showing 80% as compared to values as high as 90% in developed countries such as
the United States of America and the United Kingdom. Some collaborative studies among black women have shown a low prevalence rate
for endometrioid endometrial cancer against a higher prevalence rate for non-endometrioid endometrial cancers [35-37].

The type Il endometrial carcinoma accounted for 20% of the overall endometrial cancer in this study. This is consistent with findings in
developed nations ranging from 6% to 20% for all endometrial cancers [34, 35, 38]. Serous papillary carcinoma and clear cell adenocarcinoma
is the commonest histologic subtype of all type Il endometrial cancers. They represent about 20% in this study of which serous papillary
carcinoma is the most common with about 18.2%. Both serous papillary carcinoma and clear cell carcinoma are rare subtypes of endometrial
carcinoma. They are high-grade tumours (stage IlI-1V) associated with poor prognosis and extremely high recurrence rate involving extra-
pelvic sites such as the liver, lungs and upper abdomen. The survival rate is generally poor, however, when both subtypes are diagnosed as a
stage | tumour, the prognosis is much better than in stage Ill. Both tumours respond poorly to treatment [14, 32, 34, 39-42].

Conclusion
Our study has shown arise in the prevalence rate for endometrial cancer. Endometrial carcinoma is more common in elderly women, the majority

of whom are post-menopausal. The type | endometrioid carcinoma subtype accounted for about two-thirds of all endometrial cancer cases and
the majority are in grade | with good prognosis. Serous papillary carcinoma accounted for about one-third of the type Il endometrial carcinoma.

The global burden and increasing prevalence of cancer cases make it imperative for more concerted efforts to prevent a public health epi-
demic, especially in low-income countries like Nigeria. Presently much research funding focuses on cervical and ovarian cancer neglecting
endometrial cancer. There has to be a predetermined concerted effort to drive research on the epidemiology and pathogenesis of endome-
trial cancer in other to improve the low level of public awareness of the disease burden and prevalence.

Conflict of interest

There is no conflict of interest both financially and non-financially during this study

Funding

There was no funding received for this study.

Author contributions
Manuscript drafting and histopathologic reporting: DR Olaniyi A Olatunde, manuscript drafting, and histopathologic reporting: professor

Modupeola O Samaila, Manuscript drafting, and histopathologic reporting: Dr Mohammed | Imam: revision of the manuscript revision: Dr
Kasiemobi E Uchime, revision of manuscript: Dr Suleiman E Dauda. All authors approved the final version of the manuscript.

ecancer 2024, 18:1651; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2024.1651 10


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2024.1651

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Sung H, Ferlay J, and Siegel RL, et al (2021) Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide

for 36 cancers in 185 countries CA Cancer J Clin 71 209-249 https://doi.org/10.3322/caac.21660 PMID: 33538338

. Bray F, Ferlay J, and Soerjomataram |, et al (2018) Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality

worldwide for 36 cancers in 185 countries CA Cancer J Clin 68(6) 394-424 https://doi.org/10.3322/caac.21492 PMID: 30207593

Ferlay J, Soerjomataram |, and Dikshit R, et al (2015) Cancer incidence and mortality worldwide: sources, methods and major patterns
in GLOBOCAN 2012 Int J Cancer 136 E359-E386 https://doi.org/10.1002/ijc.29210

Ferlay J, Shin H, and Bray F, et al (2010) Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008 Int J Cancer 127 2893-
2917 https://doi.org/10.1002/ijc.25516

. Muhammad AA, Adekunle OO, and Modupeola SO, et al (2017) A diary of endometrial malignancies in Zaria, Northern Nigeria Sub-

Saharan Afr J Med 4 43-46 https://doi.org/10.4103/ssajm.ssajm_19_16

International Agency for Research on Cancer (2018) The Global Cancer Observatory: Globocan 2018 Nigeria Population and Cancer Fact
Sheets (CRC) pp 1-2 [www.gco.iarc.fr/today/data/factsheets/populations/566-nigeria-fact-sheets.pdf] Date accessed: 10/04/18

. Nzeribe EA, Ododo NA, and Eteike PO (2023) Profile of gynecological cancers in a tertiary hospital, Eastern Nigeria Pan Afr Med J 44

139 PMID: 37333784 PMCID: 10276339

. Dawodu OO, OkunadeKS, and Daramola A, et al (2019) Review of immunohistochemical typing of endometrial carcinoma at the Lagos

University Teaching Hospital Afr Health Sci 19(3) 2468-2475 https://doi.org/10.4314/ahs.v19i3.22

Okunowo AA, Alakaloko MA, and Ohazurike EQ, et al (2019) Trend and characteristics of endometrial cancer in Lagos, Nigeria Gulf J
Oncolog 31(1) 52-59

Rose PG (1996) Endometrial carcinoma N Engl J Med 335(9) 640-649 https://doi.org/10.1056/NEJM199608293350907 PMID:
8692240

Ellenson LH and Pirog EC. The female genital tract Robbins and Cotran Pathologic Basis of Disease 9th edn, eds V Kumar, AK Abbas, and
JC Aster JC (Toronto: Saunders Elsevier) pp 1013-1019

Talhouk A and McAlpine JN (2016) New classification of endometrial cancers: the development and potential applications of genomic-
based classification in research and clinical care Gynaecol Oncol Res Pract 3 14 https://doi.org/10.1186/s40661-016-0035-4

Bokhman JV (1983) Two pathogenetic types of endometrial carcinoma Gynecol Oncol 15(1) 10-17 https://doi.org/10.1016/0090-
8258(83)90111-7 PMID: 6822361

Braun MM, Overbeek-Wager EA, and Grumbo RJ (2016) Diagnosis and management of endometrial cancer Am Fam Physician 93(6)
468-474 PMID: 26977831

Oriji PC, Allagoa DO, and Obagah L, et al (2021) Endometrial cancer in a tertiary hospital in South-South, Nigeria: a 5-year review Int
Res J Oncol 4(3) 21-29

Oaknin A, Bosse TJ, and Creutzberg CL, et al (2022) Endometrial cancer: ESMO clinical practice guideline for diagnosis, treatment and
follow-up Ann Oncol 33(9) 860-877 https://doi.org/10.1016/j.annonc.2022.05.009 PMID: 35690222

Abdullahi YM, Ajani MA, and lyapo O, et al (2016) Morphological pattern of endometrial biopsies in South-Western Nigeria Ann Ib
Postgrad Med 14(2) 103-109 PMID: 28337096 PMCID: 5354619

Kistner RW, Krantz KE, and Lebherz TB, et al (1973) Endometrial cancer: rising incidence, detection and treatment J Reprod Med 10(2)
53-74 PMID: 4697433

ecancer 2024, 18:1651; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2024.1651 11


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2024.1651
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/pubmed/30207593
https://doi.org/10.1002/ijc.29210
https://doi.org/10.1002/ijc.25516
https://doi.org/10.4103/ssajm.ssajm_19_16
http://www.gco.iarc.fr/today/data/factsheets/populations/566-nigeria-fact-sheets.pdf
http://www.ncbi.nlm.nih.gov/pubmed/37333784
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10276339
https://doi.org/10.4314/ahs.v19i3.22
https://doi.org/10.1056/NEJM199608293350907
http://www.ncbi.nlm.nih.gov/pubmed/8692240
https://doi.org/10.1186/s40661-016-0035-4
https://doi.org/10.1016/0090-8258(83)90111-7
https://doi.org/10.1016/0090-8258(83)90111-7
http://www.ncbi.nlm.nih.gov/pubmed/6822361
http://www.ncbi.nlm.nih.gov/pubmed/26977831
https://doi.org/10.1016/j.annonc.2022.05.009
http://www.ncbi.nlm.nih.gov/pubmed/35690222
http://www.ncbi.nlm.nih.gov/pubmed/28337096
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5354619
http://www.ncbi.nlm.nih.gov/pubmed/4697433

19.

20.

21.

22.
23.

24.

25.

26.
27.

28.
29.

30.

31.
32.
33.

34.

35.

36.

37.

38.

39.

Alabi B, Sowunmi A, and Folorunsho S, et al (2021) Epidemiology and clinicopathological pattern of endometrial carcinoma in Lagos
tertiary hospital, South-West Nigeria Kanem J Med Sci 15(2) 92-99 https://doi.org/10.36020/kjms.2022.1502.003

Tavassoli FA and Devilee P (2014) Tumour of the Uterine Corpus. Pathology and Genetics of Tumours of the Breast and Female Genital Organs
(Lyon: IARC Press) pp 123-133

Yakassai IA, Ugwu EA, and Otubu J (2013) Gynaecological cancer in Aminu Kano Teaching Hospital Kano: a 3 year review Niger J Clin
Pract 16(10) 63-66 https://doi.org/10.4103/1119-3077.106768

Sanni WO, Ocheke AN, and Oyebode T, et al (2013) Pattern of gynaecological malignancies in Jos Trop J Obstet Gynaecol 30(1) 97-102

Usman HA, Audu BM, and Bukar M, et al (2017) A five year review of female genital tract malignancies at the University of Maiduguri
Teaching Hospital, Maiduguri, Nigeria Bo Med J 14(2) 152-158

Joseph A, Olisaemeka EP, and Chukwudi OR, et al (2015) Frequency and pattern of gynecological cancers in Federal Teaching Hospital,
Abakaliki, Nigeria J Basic Clin Reprod Sci 4(2) 54-57 https://doi.org/10.4103/2278-960X.161046

Seleye-Fubara O and Uzoigwe SA (2003) Pattern of primary female genital cancer in Port Harcourt, Nigeria: a 12-year review Sahel Med
J 6 34-39

Ejeckan GC, Abdulla F, and El-Sakka M, et al (1994) Gynaecologicalmalignancies in Qatar East Afr Med J 71(12) 777-781

Osinachi IF, Adewole N, and Isah AD, et al (2020) Pattern of gynaecological malignancies in a Nigerian tertiary hospital Afr J Med Health
Sci 19(3) 29-35

Nkyekyer K (2000) Pattern of gynecological cancer in Ghana East Afr Med J 77 534-538

Burke WM, Orr J, and Leitao M, et al (2014) Endometrial cancer: are view and current management strategies: part 1 Gynecol Oncol
134(2) 385-339 https://doi.org/10.1016/j.ygyno.2014.05.018 PMID: 24905773

Meye JF, Mabicka BM, and Belembaogo E, et al (2000) Carcinomes de léndométre au Gabon. Etude de 34 cas sur 11 ans: 1988-1998
[Endometrial carcinomas in Gabon. A study of 34 cases in 11 years: 1988-1998] Sante 10(1) 43-45

Kasule J (1989) The pattern of gynecologic malignancy in Zimbabwe East Afri Med J 66(6) 393-399
Sorosky JI (2012) Endometrial cancer Obstet Gynecol 120 383-397 https:/doi.org/10.1097/A0G.0b013e3182605bf1 PMID: 22825101

Dessai S, Adrash D, and Geetha M, et al (2016) Pattern of care in operative cancer treated at a rural-based tertiary care cancer center
Indian J Cancer 53 416-419 https://doi.org/10.4103/0019-509X.200678

Ali AT (2014) Reproductive factors and the risk of endometrial cancer Int J Gynecol Cancer 24 384-393 https://doi.org/10.1097/
IGC.0000000000000075 PMID: 24463639

Duong LM, Wilson RJ, and Ajani A, et al (2011) Trend in endo, metrial cancer incidence rates in the United States, 1999-2006 J Women'’s
Health 20(8) 1157-1163 https://doi.org/10.1089/jwh.2010.2529

Long B, Liu FW, and Bristow RE, et al (2013) Disparities in uterine cancerepidemilogy, treatment, and survival among African American
in the United States Gynecol Oncol 130(3) 652-659 https://doi.org/10.1016/j.ygyno0.2013.05.020 PMID: 23707671 PMCID: 4074587

Oliver KE, Enewold LR, and Zhu K, et al (2011) Racial disparities in histopathologic characteristics of uterine cancer in older, not younger
blacks in an equal-access environment Gynecol Oncol 123 76-81 https://doi.org/10.1016/j.ygyno.2011.06.027 PMID: 21741078

Yang HP, Wentzensen N, and Trabert B, et al (2013) Endometrial cancer risk factors for 2 main histologic subtypes: the NIH-AARP diet
and health study Am J Epidemiol 177(2) 142-151 https://doi.org/10.1093/aje/kws200 PMCID: 3590033

Saso S, Chatterjee J, and Georgiou E, et al (2011) Endometrial cancer BMJ 34 3954 https://doi.org/10.1136/bmj.d3954

ecancer 2024, 18:1651; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2024.1651 12


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2024.1651
https://doi.org/10.36020/kjms.2022.1502.003
https://doi.org/10.4103/1119-3077.106768
https://doi.org/10.4103/2278-960X.161046
https://doi.org/10.1016/j.ygyno.2014.05.018
http://www.ncbi.nlm.nih.gov/pubmed/24905773
https://doi.org/10.1097/AOG.0b013e3182605bf1
http://www.ncbi.nlm.nih.gov/pubmed/22825101
https://doi.org/10.4103/0019-509X.200678
https://doi.org/10.1097/IGC.0000000000000075
https://doi.org/10.1097/IGC.0000000000000075
http://www.ncbi.nlm.nih.gov/pubmed/24463639
https://doi.org/10.1089/jwh.2010.2529
https://doi.org/10.1016/j.ygyno.2013.05.020
http://www.ncbi.nlm.nih.gov/pubmed/23707671
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4074587
https://doi.org/10.1016/j.ygyno.2011.06.027
http://www.ncbi.nlm.nih.gov/pubmed/21741078
https://doi.org/10.1093/aje/kws200
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590033
https://doi.org/10.1136/bmj.d3954

40. Creasman WT, Kohler MF, and Odicino F, et al (2004) Prognosis of papillary serous, clear cell, and grade 3 stage 1 carcinoma of the
endometrium Gynrcol Oncol 95(3) 593-596 https:/doi.org/10.1016/j.ygyno0.2004.08.019

41. Cirisano FD, Robboy SJ, and Dodge RK, et al (2000) The outcome of stage I-lll clinical and surgically staged papillary serous and
clear cell endometrial cancers when compared with endometrioid carcinoma Gynecol Oncol 77(1) 55-65 https://doi.org/10.1006/
gyn0.2000.5737 PMID: 10739691

42. Trope C, Kristensen GB, and Abeler VM (2001) Clear-cell and papillary serous cancer: treatment options Best Pract Res Clin Obstet
Gyneco 15(3) 433-446 https://doi.org/10.1053/beog.2000.0187

ecancer 2024, 18:1651; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2024.1651 13


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2024.1651
https://doi.org/10.1016/j.ygyno.2004.08.019
https://doi.org/10.1006/gyno.2000.5737
https://doi.org/10.1006/gyno.2000.5737
http://www.ncbi.nlm.nih.gov/pubmed/10739691
https://doi.org/10.1053/beog.2000.0187

