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ABSTRACT

STUDY OF EXPRESSION OF P16 IN ENDOMETRIAL CARCINOMA :

HOSPITAL BASED CROSS- SECTIONAL STUDY
BACKGROUND:

Endometrial carcinoma is 4™ most common cancer in females. Endometrial neoplasia
incorporates a variety of lesions ranging from benign endometrial hyperplasia to
endometrial carcinomas, collectively posing a substantial burden on global public
health. P16 is the second most common tumor suppressor gene. Increased expression
of pl16 was observed in HPV-associated tumors, various high-grade carcinomas and
lesions that affect female reproductive system including serous carcinomas of ovaries
and endometrium. Squamous cell carcinoma of the uterine cervix, adenocarcinoma of
the endocervix, and high-grade squamous intraepithelial lesions found in the vulva,

vagina, and anogenital areas.

Owing to tumor heterogenicity, a comprehensve understanding of the
clinicopathological correlation of pl6 expression in endometrial carcinoma is

essential to unravel itstrue diagnostic and prognostic potential.
OBJECTIVES

The study is aimed to evaluate expression of P16 in endometrial carcinoma, to correlate
pl6 positivity scores with clinicopathologica parameters and to compare pl6

expression in endometrial carcinomaand hyperplasia



METHODS

A total of 40 endometrial carcinoma and 40 endometrial hyperplasia diagnosed during
January 2022 to December 2024 were included in this study. Slides stained with
H&E, and immunohistochemically for pl6é were evaluated for histopathological

examination. Results were subjected to appropriate statistical analysis.

RESULTS

The results of this study show an increased expression of pl6 in endometrial
carcinoma and hyperplasia. There was significant difference of pl6 expression in
different types and grades of endometrial carcinoma, between endometrial hyperplasia

and carcinoma reinforcing pl16 as a marker of tumor progression and differentiation.

P16 expression in endometrial carcinoma was significantly associated with

myometrial invasion, lymphovascular and perineural invasion.

CONCLUSION

In conclusion, the findings of this study suggest a possible role of p16 in development
and progression of endometrial carcinoma. Further research is needed to establish its
precise role in tumor progression and potential clinical applications in colorectal

cancer management.

KEYWORDS:

Endometrial neoplasia; pl6; Endometrial carcinoma; Endometrial hyperplasia;

prognosis
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I ntroduction

INTRODUCTION

Endometrial cancer, the most prevalent malignarféscéng women in developed
nations, has shown an increasing trend in receratdds. Between 1990 and 2017, the
age-standardized incidence rate increased by 0&&%aally, while the prevalence
rate increased by 0.89% per year. This steady @rawboth new cases and overall

occurrences underscores the significant publicthefiallenge posed by this disease.

Endometrial cancer is the 2nd most common malignarfiche female genital tract,
after cervical cancer. While post-menopausal womenthe primary demographic
affected by endometrial cancer, it is importanhtde that women in the menopausal

transition period are also at an elevated Tisk.

The INK4 family of cyclin-dependent kinase (CDKhibitors includes pl16 as a key
component, which is located on the short arm ofowlusome 9 (9p21.3). Also
referred to as MTS-1, INK4a, and CDKN2A, p16 is #eeond most prevalent tumor
suppressor gene. It plays a crucial role in thet@$-phase transition of the cell cycle
by encoding a nuclear protein that regulates thosgss by inhibiting the interaction
of CDK 4 and 6 with cyclin D1. In the absence o6pCDK4/6 binds to cyclin D1,
resulting in pRB phosphorylation. This leads to piRBegulation, which halts the cell
cycle in the G1/S phase and promotes cell proli@ma In HPV-associated tumors,
increased expression of the p16 protein was obde&gnificant p16 positivity has
been observed in various high-grade carcinomaslesidns that affect the female
reproductive system. These include serous carcisorof the ovaries and
endometrium, squamous cell carcinoma of the uterergix, adenocarcinoma of the
endocervix, and high-grade squamous intraepithééiaions found in the vulva,

vagina, and anogenital areas.
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I ntroduction

Diffuse immunoreactivity for pl6 was observed in%®0f endometrial serous
carcinoma cases and 38% of endometroid carcinos@sdaut in many studies p16
alterations are rarely seen, none of these hasdéocan prognostic relevance of p16

alterations thus further studies are requfrad.

pl6 can be considered a promising therapeutic mptéfering a potential cure in
cancer patients through the early detection of gnalt potential. As an easily
accessible marker, emphasizing the inclusion of pfgression in histopathology
reports may contribute to an improved understandfrtgmor behavior and enhanced

patient care.
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Aims & Objectives

AIMS AND OBJECTIVES

Primary,

. To evaluate expression of P16 in endometrial carnam

Secondary,

. To correlate p16 positivity scores with clinicopaitigical parameters.

. To compare pl6 expression in endometrial carcinantBhyperplasia
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Review of Literature

REVIEW OF LITERATURE

Embryogenesis-

Genetic sex determination of embryos occurs attithe of fertilization; however,

morphological characteristics do not occur unté geventh week of development.
The sex-determining region of the Y chromosome (BRYa testis-determining

factor, in the absence of it female developmentcSpecific genes such as DAX1
induce ovarian development and differentiation.réggn stimulates the Mdullerian
(paramesonephric) ducts and the external genitaha. paramesonephric ducts form
the uterine tubes, uterus, cervix, and upper vadiahia minora, majora and clitoris

constitute to form the external genitdiia.

The paramesonephric ducts have cranial and cawdtd; ghe cranial part remains
unfused and forms uterine tubes, whereas the cpadtfuses to form the uterus and
superior part of the vagina. Fusion of paramesomnepluct forms the peritoneal fold

later known as broad ligament which divides anteaiud\
posterior compartments of uterus into rectoutepioech and vesicouterine pouch.

The millerian tubercle (uterovaginal plate) corgagpithelial tissue that hollows out
to create the lower section of the vagina, while garamesonephric ducts fuse to

form the upper part of vagirfa.
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Suspensory ligament of ovary
\ . o
3 \ Abdominal ostium Ligament of SK/,

y of uterine tube ovary proper

Meso-ovarium ZF

‘Fimbriae

Cortical
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ovary

Mesonephros
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Corpus uteri

Mesonephric duct

Uterine
tube

w_ .
Paramesonephric tubercle Fornix

Gartner’s cyst

\/agina

Figure 1 and 2: Embryology of female genital tract

Anatomy-

The external and internal genitalia collectivelynstitute the female reproductive
system. The vulva and vagina form the external tgemiact, whereas the ovaries,
fallopian tubes, uterus, and cervix form the inémenital tract. The uterus is located
anterior to rectum and posterior to the bladdere Téctouterine pouch separates it

from the rectum, while the vesicouterine pouch s&ea it from the bladder.

The upper two-thirds of the uterus is made up afiwscular body, while the lower
third is made up of a fibrous cervix. Both divissohave different anatomical and
functional characteristics: the cervix is tiltedvi@rd in relation to the vaginal axis
(anteversion) and the uterine body is tilted fodvan relation to the cervix

(anteflexion) in nulliparous women. The isthmusaseges the body and the cervix.
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Fallopian tube

Myometrium

Serosa
Internal Os

Cervix

External Os

Vagina

Figure 3: Anatomy of uterus’

The lymphatic drainage of the uterus varies by aegiFundal lymph vessels
accompany the ovarian vessels and empty into the dgmph nodes. The body of
the uterus has lymphatic vessels that drain in® ékternal iliac lymph nodes.
Cervical lymphatics follow the uterine artery's lpaind empty into the internal iliac

and sacral ganglia.

Uterine nerves come from the uterovaginal plexuse hierves form two distinct

bundles that supply the uterine body and the cahisthmus’
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Histology of uterus-

The uterus is divided into three histological la&r

S.N. Layers

innermost mucosal layeEndometrium

2 middle muscular layeMyometrium

3 outermost layeParametrium or Serosa

Table 1: Histological layers of uterus
The endometrium consists of two primary layers.

1. Functional layer, and

2. Basal layer.

The highly dynamic functional layer undergoes pdidoalterations in response to
fluctuations of hormones during menstrual cycle emas the basal layer remains
relatively unchanged, providing regenerative cdlis the functional layer after

menstruatiort!

Histologically, the epithelium of the endometrius éomposed of columnar cells,
some of which are ciliated and secretory. The emdoat glands vary in shape and
size according to the phase of menstrual cycle. 8itdometrial stroma is rich in

fibroblasts, immune cells, and vascular structpresiding structural suppott.

During the menstrual phase, if implantation doe$ occur, the functional layer

undergoes shedding and is lost in menstrudtion.

Uterine cycle-
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The uterine cycle is characterized by cyclical genin the endometrial lining in

response to fluctuating hormonal levels.

1. Proliferative phase
2. Secretory phase

3. Menstrual phase

These phases are associated with specific histabgilterations in endometrial
tissue, reflecting the cellular and molecular reses necessary for implantation and

potential pregnancy? *°

2 4 6 8 10 124 16 18 20 22 226 28

Days in month
Figure 4: Cyclic changes in endometriurt?

Color representation in above diagram:

» Blue- Gland mitosis and pseudostratification of tinelei

» Red- Subnuclear vacuoles

= Black- Decidual reaction in stroma and leukocyfdtmation
= Yellow- Edema

= Pink- Stromal mitosis

= Green- Secretions
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1. Proliferative Phase

The proliferative phase lasts approximately two keeavith the endometrium initially
thin and containing sparse, non-budding glands amobse stromal matrix. As the
phase progresses, stromal edema increases endirfetikness, peaking around day
10. During preovulatory period, as the estrogerell@eclines, edema subsides and
glands grow, developing a lining of tall columnaglls. Stroma becomes densely
cellular and there is increase in mitotic activitydicating ongoing proliferation and

preparation for possible implantatidf'®
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Figure 5: Proliferative phase of endometrium
2. Secretory Phase
It is divided into 3 phases:

1. Early secretory phase,
2. Mid secretory phase, and

3. Late secretory phase

Ovulation occurs at around day 14, characterised5@®% of the cells showing

subnuclear vacuolations in around 50% of the gtsnds
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Early secretory phase(Days 15 to 19)-

It is marked by the formation of subnuclear vacsptisplacing the nuclei toward the

centre and creating a characteristic piano key ajppee.

By day 17 to 18- Vacuoles became uniform and mégtadward the lumen,

By

day 19- Nuclei start returning to the base.

Mitotic activity is absent in this phase.
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Figure 6: Early secretory phase of endometrium

Mid-secretory phase(days 19-25)-

It is characterized by secretory exhaustion.

Day 20- Peak in intraluminal secretions,

Day 21, 22- Increased stromal edema and prominpénrat sirterioles,

Day 23- Stromal predecidualization begins, and

By day 24- Predecidual cells extend to bridge vias@lements’
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Figure 7: Mid- secretory phase of endometrium

Late secretory phasgdays 26—28)-

Extension of predecidual changes deep into théustraompactum.
By day 27- Granulated lymphocytes appear. The glamdhe central spongy part of

the endometrium acquire a characteristic sawtoppearance>*®

Predecidual chang

Lymphocytes

Saw-tooth appearance of
glands

Figure 8: Late secretory phase of endometrium
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3. Menstrual Phase

If one does not conceive, the late secretory phasgresses to the menstrual phase,

which begins 14 days after the ovulatidn.

Histologically, it is marked by the breakdown ofoshal tissue, haemorrhage in the
superficial layers and glandular degeneration. Stnemal cells will aggregate into
dense clusters, while glands exhibit a deep blleucpand the epithelial cells show

signs of degeneratioff. *°

Stromal cell clusters

Hemorrhage

Glandular degeneration

Figure 9: Menstrual phase of endometrium

Endometrial Hyperplasia (EH)

The proliferation of endometrial glands of irregusize and shape with a raise in the

ratio of gland-to-stroma is known as endometrigddrplasia.

This is compared to a normal proliferative endomaetir Multiple studies favor the
association of unopposed estrogenic stimulatiorth formation of endometrial
hyperplasia and endometrioid-type endometrial caroia, which is the commonest
type of endometrial carcinoma. Increase in bothogedous and exogenous estrogen

can lead to endometrial hyperplasia, such as gheaitovulatory cycles, and
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exogenous hormones, increasing the body mass itBlX)*’. Endometrial polyp,

Arias-stella reaction and cystic atrophy can mieridometrial hyperplasfa.
Classification:

World Health Organization (WHO) and Internationabctety of Gynaecologic
Pathologists (ISGYP) gave a “4-tier classificatiom1994’, which gave 4 categories

of endometrial hyperplasia-

1 Simple hyperplasia

2 Complex hyperplasia

3 Simple atypical hyperplasia

4 Complex atypical hyperplasia (AH)

Table 2: Classification of endometrial hyperplasiaWHO 1994

In 2014 WHG" simplified it into “2 tier classification”-

1 Non-atypical endometrial hyperplasia

(Benign hyperplasia) (Hyperplasia without atypia)

2 Atypical endometrial hyperplasia, or

Endometrial Intraepithelial Neoplasia.

Table 3: Classification of endometrial hyperplasiaWHO 2014.
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Hyperplasia Without Atypia

Increased gland-to-stromal ratio. Glands exhibitvagiable degrees of architectural
patterns, including different sizes and shapesyTdan be simple cystically dilated
glands with outpouching to complex branched glamith irregular outlines and
infolding into glandular lumens, giving rise to apillary appearance. The epithelial
lining of these glands is composed of stratifiedusmar cells with oval, basally

located, bland nuclei with smooth contours, andmphophilic cytoplasm.

The stroma surrounding the glands can be aburidastmpressed depending on the
crowding of the glands. The stromal cells are dgnpacked, plump, and spindle-
shaped with enlarged nuclei. Mitotic activity geadbr does not exceed beyond 5
mitotic figures for each 10 high-power fields (HPEpithelial stratification is usually
2 to 4 layers thick’ Due to anovulatory cycles in perimenopausal agerdered

proliferative endometrium can sometimes mimic sirpyperplasia
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Figure10: Endometrial hyperplasia without atypia
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Hyperplasia with atypia (Atypical Hyperplasia)

Architectural patterns can differentiate betweempde and complex hyperplasia,
supporting the old classification; however, to deiee the presence or absence of
atypia, the most useful feature remains nuclegpiatylhe nuclei of these cells are
enlarged, variable in shape and size with an iseréa nucleus-to-cytoplasmic ratio,
irregular membrane, loss of basal polarity, presesficnucleoli which is prominent,
and more rounded shape compared to that of hym#apilaithout atypia. Nuclear
chromatin show coarse clumping and condensationnardhe nuclear membrane,
giving a vesicular/clear appearance. The glandadahitecture, cellular stratification,

nuclear atypia, and mitotic activity can be varébl

There is 25 to 40% chances of atypical hyperplasiransform into endometroid

type of endometrial carcinonfa.

Increased gland-to-
stromal ratio

Loss of basal polarity

Large vesicular nuclei

Figure 11: Endometrial hyperplasia with atypia
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ENDOMETROID INTRAEPITHELIAL NEOPLASIA (EIN):

Depending on histological, molecular variations andrphometric observation, a
new term for EIN was given by the WHO in 2014. Molomal proliferations are less
associated with estrogenic stimulation and are idensd more carcinogenic than
polyclonal proliferations, and are thus designaasdEIN. In contrast, polyclonal
proliferation is observed as a result of exces®gshic stimulation and is associated
with endometrial hyperplasia. This clonal categoan help us to apply different
treatment approaches for hyperplasia and EIN, Roigt lesions can be treated based

on symptoms or cause, whereas one should remaaate monoclonal lesions.

As performing clonality cannot be possible for mgsecimens, EIN can be diagnosed
when the volume percentage of stroma (VPS) fallevibéb5%. It is better to use
morphometric analysis for the diagnosis of EIN, ethuses a D score that determines
the gland-to-stroma relationship. When the D sdergreater than 1, it does not
indicate cancer progression, whereas a D scoreoofidss predicts increasing rates of

carcinoma progressian.

Criteria for Diagnosis of EIRf-

1 Volume percentage of stroma < 55%

2 Cytology of crowded glands differing from backgnal

(Cytological demarcation)

3 Linear dimension of the lesion not less than 1mm

4 Excluding benign mimics and carcinoma

Table 4: EIN diagnosing criteria
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The recent WHO classification considers both a@fpibyperplasia and EIN as

equivalent lesions, and the risk of progressiocat@inoma is also considered similar.

The European Working Group (EWG) classified praodteve lesions of endometrium
which is more reproducible. It decided term “hypasim” for hyperplasia without
atypia (both simple and complex) and another teemdbmetrial neoplasia” which
compiles both well differentiated carcinomas ang@édiplasia with atypia into single

entity!’

WHO 2020- Classification of endometrial tumoré*

Endometrial epithelial tumors and precursors

Endometrial hyperplasia without atypia

Atypical endometrial hyperplasia

Endometrial adenocarcinoma NOS

. POLE-Ultramutated endometrial carcinoma

. Mismatch repair- deficient endometrial carcinoma

. P53- mutant endometroid carcinoma

. No specific molecular profile (NSMP) endometroidaaoma

Serous carcinoma NOS

Clear cell adenocarcinoma NOS

Carcinoma, undifferentiated, NOS

Mixed cell adenocarcinoma

Mesonephric adenocarcinoma

Squamous cell carcinoma, NOS

Mucinous carcinoma, intestinal type

Mesonephric-like adenocarcinoma

Carcinosarcoma NOS

Table 5: Classification of endometrial carcinoma, V\HO 2020
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TNM classification®*-

T- Primary tumor

TNM categories FIGO Stages Definition

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

T1 12 Tumor confined to corpus uteri

Tla A% Tumor limited to endometrium or invading
less than half of myometrium

T1b IB Tumor invades one half or magre
myometrium

T2 Il Tumor invades cervical stroma, but does
not extend beyond the uterus

T3 Il Local and/or regional spread as specified
here:

T3a A Tumor invades the serosa of the corpus
uteri or adnexa (direct extension |or
metastasis)

T3b 1]]3] Vaginal or parametrial involvement (direct
extension or metastasis)

N1, N2 lnc Metastasis to pelvic or para-aortic lym
nodes

N1 nci Metastasis to pelvic lymph nodes

N2 lc2 Metastasis to para-aortic lymph nodes with
or without metastasis to pelvic lymph nodes

T4 \Y Tumor invades bladder/ bowel mucosa
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N- Regional lymph nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Regional lymph node metastasis to pelvic lymptas

N2 Regional lymph node metastasis to para-aortigply nodes with oy
without metastasis to pelvic lymph nodes

M- Distant Metastasis

MO | No distant metastasis
M1 | Distant metastasis (excluding metastasis tonagpelvic serosa, or adnexa,
including metastasis to inguinal lymph nodes, waib@ominal lymph nodes
other than para-aortic or pelvic nodes)
Stage
Stage 0 Tis NO MO
Stage 1A Tla NO MO
Stage 1B T1lb NO MO
Stage |l T2 NO MO
Stage IlIA T3a NO MO
Stage 11IB T3b MO MO
Stage lIC T1, T2, T3 N1, N2 MO
Stage llIC 1 T1,T2, T3 N1 MO
Stage IlIC 2 T1,T2, T3 N2 MO
Stage IVA T4 Any N MO
Stage IVB Any T Any N M1

Table 6-9: TNM classification and staging of endomegal carcinoma
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Endometrial carcinoma-

Histologically, the two major types of endometgarcinoma are-

1. Endometroid (type 1)

2. Non-endometroid (Type2)

This histological subdivision helps in predictiohautcome and planning of suitable
treatment approach as both exhibit different mdbcualterations and

tumorigenesi§?

Type 1 category endometrial carcinoma are considére to intermediate grade,
these are less aggressive, show better prognagiaranmore frequently observed in

postmenopausal females accompanying a historydwdreatrial hyperplasia, whereas

Type 2 category is considered high grade, moreesggre, show poorer prognosis

and found in atrophied endometrium of postmenogdausaen.

Recent molecular study of The Cancer Genome A(&EGA) subdivided
endometrial carcinoma into 4 major categories whidfers in prognosis, suggesting

limitation of above typel/ type 2 classificatiott*
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RISK FACTORS FOR ENDOMETRIAL CARCINOMA-

ESTROGENS: Excess of endogenous or endogenous estrogen canbuata in

development of endometrial hyperplasia and carcamdMomen who take unopposed
estrogens have 3 to 6 times increased risk of dpied endometrial carcinoma. This
risk can increase up to 9.5 times when unoppostdges is consumed for 10 or

more years.

Oestrogen dependent tumors are usually well difteaeed. Even if estrogen is
discontinued, the risk persists for several ye&mistontinuation. There is not much
difference of risk between estrogen taken cyclcall in continuity?” Estrogen

replacement therapy is a proved risk factor for eflgyment of endometrial

carcinoma’

Tamoxifen: For prophylaxis and treatment of breast carcinoamaoiifen is used. It
is used for its anti-estrogenic effect but alonghwthat it also shows paradoxical
estrogenic stimulation on endometrium when therakisence of ovarian estrogen
secretion. It has an increased tendency of devedomroliferative lesions like
hyperplasia, polyp and sometimes malignant turfitits. usage is associated with 2-

to-3-fold increased risk of developing adenocanaiao

Most associated carcinoma are of low- grade bupringly a small group of
aggressive carcinosarcomas-e.g. malignant mixeterrai tumors (MMMT)- shows
increased risk up to 4 time of expected. Riskeases in proportion to the duration

of its use®?

Obesity and other constitutional factors:Androgen gets converted into estrogen via

aromatization in adipose tissue. Obese women egedoncentration of sex hormone
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binding globulins. Both these factors increase al@strogen levels in obesity. There

is 1.2 to 2.1 increased risk of developing endomaletarcinoma in obesity.

Other factors like early menarche, late menopanséiparity (due to long term
anovulation) also contributes in increasing thek rif developing endometrial
carcinomas. More than 50% cases of endometrialecasitow an association with

obesityt’

OVARIAN LESIONS: Most commonly occurring lesions are Polycystic reva

disease, granulosa cell tumor, hyperthecosis armtotha. These lesions are
associated with long term excess estrogen produdtibich can be the cause of
endometrial hyperplasia, EIN and endometroid adamocoma (Usually early stage
and low grade). 9-13% cases of granulosa cell tsimdevelop endometrial

carcinoma. Approximately 20% thecomas can exhibdioenetrial carcinom&:
Hereditary Syndromes:

1. Lynch Syndrome- It is also known by the name ofregary non-polyposis

colorectal cancer (HNPCC). There is alteration MADMMR protein which
increases risk of various cancers in affected idd&is including endometrial
cancer, colorectal cancer, and, ovarian canceratsalcancers of the ureter,
renal pelvis, pancreas, stomach, intestine, arid.Bta
It is the commonest reason for familial endometriatarcinoma?
Immunohistochemistry for DNA mismatch repair protiis a reliable tool for
identifying microsatellite instability®

2. Cowden Syndrome- There is PTEN tumor suppressoe geutatiorf> The

only gynaecologic cancer notably associated withwdm syndrome is

endometrial cancer, with lifetime risk estimatensgiag from 5% to 289%’
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Multiple benign conditions and other malignanciese also associated

including thyroid and brea$t.

Polycystic ovarian syndrome (PCOS)it is linked to a higher risk of developing
endometrial carcinoma because of prolonged unoppestogen exposure. When
ovulation does not occur, estrogen levels remagh ithout the balancing effect of
progesterone, resulting in endometrial hyperplagfach can progress to endometrial

carcinom&® 2°

Types of endometrial carcinoma-

1. ENDOMETRIOID ADENOCARCINOMA-
They are oestrogen dependent tumors which devedpsly from a setting of
endometrial hyperplasia or EIN. Few develops iogtic endometrium as well. Most

common age is 67decades. Chances are higher in postmenopausalmme
Gross features:

Grossly, carcinoma of the endometrium can haveriaha presentation. The size of
uterus can be enlarged, normal or even atrophidi$hihe tumor may be seen as a
single polypoidal mass or it may infiltrate intoetimyometrium diffusely® The
surface of tumor can present as elevated rouglillggpand shaggy ulcerated lesion
or it may also have smooth and haemorrhagic surfagasion into myometrium with
infiltrative borders can be appreciated by nakedselut grossly commenting on
degree of myometrial invasion becomes difficult. jdfdy of tumors are seen in
corpus but some arise in the lower uterine segff@himors in women of younger
age have more tendency to involve lower uterinengsg?®> Carcinomas are seen
more routinely in posterior wall than compared méegior wall. When the diameter of

tumor exceeds 2cm, it is generally associated potbrer prognosi%z.
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Figure12: Infiltrating endometroid carcinoma.*®

Microscopic features:

80% malignant epithelial tumors are adenocarcinomvagch are divided into 3

categorie$-

1 Well differentiated Grade 1

2 Moderately differentiated Grade 2
3 Poorly differentiated Grade 3

Table 10: Grading of endometrial carcinoma

The architecture can be complex but it somewhatmédes proliferative phase in
terms of cellular and glandular features. Othehisctural features are solid, villo-

glandular and cribriform. Majority of times epitfaicells show multilayering?
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Grade of tumor is determined by nuclear featureshitecture and mitotic figures.
Extent of solid masses compared to glands decide dichitectural grade.
Pleomorphism, distribution of chromatin and nudlesite determines the nuclear
grade. Nuclear atypia can upgrade the grade bubrt@rchitecture is key factor in

determining gradé’

20% endometrial carcinoma show squamous compohentsshould not be counted

in solid aread®'Grade 1 and 2 are considered low grade.
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(SSEIU LT Rt e o8 architecture

Multilayered epithelial
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Figure 13: Endometroid Endometrial Carcinoma

The 2023 revision classifies non-aggressive higiolotumors as low-grade
endometrioid carcinoma (ECC), whereas more aggeessipes include serous
carcinoma (SC), clear cell carcinoma (CCC), mixactinoma (MC), undifferentiated
carcinoma (UC), carcinosarcoma (CS), mesoneptk&-licarcinoma, and

gastrointestinal mucinous-type carcinotfia.

2. Endometrial carcinoma with Squamous Differentiation
Adenocarcinoma should contain at least 10% squansdeiment to qualify for

squamous differentiation. Clinical outcome do ndiow any difference in
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endometroid carcinoma with or without squamouseddhtiation. Grading is still
based on glandular architecture.

Low grade tumors usually have nest of squamoushepitn inside the glandular
lumen whereas it extends out of glands in high gradnors and it may appear more
atypicall’ Keratin pearls and intercellular bridging are comigcseerf® Glassy cell
carcinoma is a type of endometroid carcinoma wdtiesnous differentiatiofr.

3. Mucinous Adenocarcinoma:

Mucinous endometrial carcinoma is a rare subtypmprising 1-9% of endometrioid
carcinoma™® The tumor structure typically displays a glandutar villoglandular
pattern, comprising at least 50% columnar or pssindtified epithelial cells with
intracytoplasmic mucin. To differentiate a mucinoesdometrial tumor from
morphologically similar mucinous endocervical adsarginomas, an endocervical
sampling is essential.

The tumor cells test positive for carcinoembryomintigen, mucicarmine, and
periodic acid-Schiff stain, and they are diastaséstant?

4. Serous Endometrial Intraepithelial Carcinoma:

Diagnosing pure serous EIC can be difficilt.is classified as potentially metastatic
in the fifth edition of the WHO tumor classificatid* It is histologically characterized
by markedly atypical nuclei, sometimes with promnmih@ppearing nucleoli, good
number of mitotic figures, and also apoptotic bedie

The cells may display a ‘hobnail’ appearance, amel overall architecture may
resemble a papillary pattern. Multiple studies halescribed it as being tumor
restricted to an endometrial pol§/p.

5. Microglandular Variant:

It is consisting of tightly packed small to mediwmed glands lined by one or more

layers of cuboidal, columnar, or flattened cellhie3e cells exhibit amphophilic,
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eosinophilic, or mucin-rich cytoplasm and are ofeetompanied by intraluminal
mucin, neutrophils, and variable mitotic activi§ccasionally, focal areas of solid or
squamous differentiation may also be present.

6. Serous Adenocarcinoma:

The serous subtype constitutes roughly 10% ofradbenetrial cancers. They are not
estrogen dependent unlike endometroid carcinoma thag often present at an
advanced stage, typically in older wont@m.umors with mixed histology, including
less than 10% ESC, tend to have a worse progniaais those with purely grade 3
endometrioid histology’ The precursor lesions for endometrial serous sanca are
endometrial glandular dysplasia and endometrialagégithelial carcinoma (EIC),
which develop in atrophic endometrium.

Histologically it is consist of fibrous stroma arghow a papillary pattern of
proliferation. Tumor cells are pleomorphic, haverpment nuclear atypia, high N/C
ratios, distinctive nucleoli, and frequent nucléssion. Sixty percent of ESCs contain
psammoma bodies. Other pathognomonic cellular festinclude a ballooned or
hobnail-like nucleus and stromal hyalinizatitn.

ESCs are not influenced by hormones and thus dexmtess ER or PE.Genetic
abnormalities in the p53, cyclin E-FBXW?7, and PIg&thways are major factors in
the development of uterine serous carcinoma. Othede p53 mutation occurred in
81.6% of case® Some studies have indicated that overexpressidiE®2/neu is

often linked to advanced stages and a poor progm&SC:>**

7. Clear Cell Adenocarcinoma:

Clear cell carcinoma is a rare but aggressive pebtgnaking up less than 5% of all
uterine carcinoma¥. Patients are typically older, more likely to presenith
advanced-stage disease, and have a worse progoosipared to those with

endometrioid carcinom®. Endometrial CCC can be seen in four distinct
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morphological patterns, with the papillary struetlneing the most frequent, followed
by tubular, cystic, and solid forms. The key diagfiofeatures of CCC are the clarity
of the cytoplasm, along with eosinophilic cells drabnail cells'*Evidence indicates
that over 80% of patients with clear cell endona¢trtarcinoma exhibit p53
abnormalities or belong to the NSMP catedBry.

8. Mixed Adenocarcinoma:

Mixed adenocarcinomas of the endometrium are cteriaed by the presence of both
endometrioid and non-endometrioid elements, inclgdiserous, clear cell, or
mucinous carcinoma. These tumors often exhibit rdvéenistological patterns, with
the endometrioid part generally being less aggressin contrast, the non-
endometrioid components, like serous carcinomairemes aggressive and linked to a
worse prognosié’

9. Malignant Mesodermal (Mullerian) Mixed Tumour (MMMT )
(Carcinosarcoma):

Aggressive and rare, comprising for < 5% of all twsnof uterus! MMMT is the
most frequently occurring subtype of uterine sarasth The risk factors for
developing carcinosarcoma are comparable to thbsndometrial carcinoma and
include nulliparity, older age, obesity, exogenassrogen exposure, and prolonged
tamoxifen usé?

MMMT is a dual-component tumor of the female gdnitact, made up of epithelial
and mesenchymal tissues. It is also known in theraliure by names such as
"malignant mesodermal mixed tumor,” “metaplastic rccema,” and
"carcinosarcoma’

Carcinosarcomas are classified into two histoldgobtypes based on the features of
the sarcomatous component. The heterologous subtgheles rhabdomyosarcoma,

osteosarcoma, chondrosarcoma, or liposarcoma, ahdife homologous subtype
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typically consists of fibrosarcoma, leiomyosarcoareendometrial stromal sarcoma.
In both cases, the carcinomatous component cabiegnidometrioid, serous, or clear
cell characteristics:

10.  Undifferentiated Carcinoma:

Both dedifferentiated and undifferentiated endoraktcarcinomas are rare, very
aggressive forms of cancer, accounting for apprat@hy 10% of all high-grade
carcinomas of endometrial and 2% of all endomet@atinomas? They have a poor
prognosis and biological heterogenicity?

UDC/DCC, alongside carcinosarcoma, is only subtyppendometrial carcinoma that
invariably needs chemotherapy and/or radiationamer even in cases of la FIGO
stage with no residual tumor detected in the spegiof hysterectomy’

DDC describes a tumor featuring a UDC part integted with an endometrioid
component of low grade, with the UDC part may refwoim the dedifferentiation of
well-differentiated endometrioid elemeAss a result, the WHO considers UDC and
DDC to be a single entify/.

11. Mesonephric-like Carcinoma:

Endometrial mesonephric-like carcinomas (MLCa) atscommon tumors
characterized by a combination of architectural apblogic features. These often
display architectural diversity including ductal tubular pattern, nuclei resembling
those seen in papillary thyroid carcinoma- Thabverlapping of vesicular nuclei
along with grooves, and areas with intraluminalregens which are eosinophilic.
The immunoprofile generally shows less or no exgocesof hormonal receptors, but
focal GATA-3 and/or TTF-1 positivity at lea3t.

Mesonephric-like carcinoma is frequently misdiagrths making it essential to
combine morphological and immunohistochemical fesgu along with molecular

analysis, when necessary for an accurate diagrfosis.
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12.  Gastrointestinal mucinous-type carcinoma: Gastric-type endometrial
carcinoma is an uncommon histological subtype, ghclinical and pathological
features and treatment strategies yet to be fhlyacterized.
The morphological diagnostic criteria for gastype endometrial carcinoma (GTEC)
were recently established by Wong éf,and Kojima et at®for cervical gastric-type
adenocarcinoma.
These criteria include:

1. Pale to clear eosinophilic cytoplasm

2. Abundant cytoplasm

3. Well-defined cell borders
Additional criteria specific to GTEC are:

1. Excluding the cervical involvement,

2. Absence of other primary tumor sites,

3. At least focal positivity for one or more gastraistinal markers (CK20,
CDX2, MUCS6),

1. Reduced or absent expression of estrogen and peoges receptors, and

2. Absence of an endometrioid compon@itt

Coexisting carcinoma of endometrium and ovary-

Simultaneous occurrence of cancers of the endaimegind ovary may indicate:
* Metastasis from the endometrium to the ovary,
* Metastasis from the ovary to the endometrium, or
* Independent primary tumors.
Differentiating between these possibilities is impat because prognosis and

tfreatment can vary.
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It has been suggested that when the endometrieinoana is small and minimally

invasive, the two tumors should be considered iaddpnt. One study found that if
both carcinomas exhibit an endometrioid patterne thrognosis is favorable,

suggesting that the tumors are likely independent.

Metastatic breast cancer is the most common exir@eumor to spread to the

uterus (47%), followed by metastases from the stbn{29%), cutaneous melanoma

(5%), lungs (4%), colon (3%), pancreas (3%), anihéys (3%}

Tumor invasion-

MYOMETRIAL INVASION:

Extent of depth of myometrial invasion is importdat subcategorization of FIGO
stage |. Present guidance from ISGyP and ICCR stigighat myometrial invasion
depth in each and every endometrial carcinomasldghm documented as ‘none’,
‘less than half’, or ‘more than haif’

According to the ESGO/ESTRO/ESP guidelines of eretdal cancer, non-
endometrioid carcinomas are considered mediumwis&n there is no myometrial
invasion, however they are categorised as highifiskyometrial invasion is ther®.
Endometrial carcinomas can show a range of myoaiativasion patterns, such as
expansile , infiltrative, adenoma malignum, adenosistlike, microcystic elongated
fragmented patterrfS. These patterns can pose challenges in accurai@iyasing
the presence and extent of myometrial invasion.

In the dataset of ICCR, the pattern of invasiomgfometrium is considered a less
important element, as at present is not utilizedifk assessmefil.

VASCULAR AND LYMPHATIC INVASION : Substantial LVSI is an sole
predictor of worse prognosis, related with lympli@@nd distant metastagésn the

FIGO 2023 staging system, low-grade endometrioid &&h no LVSI or focal LVSI
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are classified as stages IA and IB. However, tlesgmce of substantial LVSI, defined
by the WHO as five or more foci, in cases confinedthe uterus results in an
automatic upgrade to stage IIB disease.

The updated 2023 FIGO staging system discriminagéseen micro-metastasis (0.2-
2 mm) and macro-metastases (>2 mm) in pelvic (ljl@id para-aortic (111C2) lymph
node metastases by adding "i* for micro-metastasis"ii" for macro-metastaséd.
Cervical involvement: The involvement of cervical stroma is an adveraetdr
associated with a less favorable prognosis in eeddah cancef® Studies indicate
that it is challenging to differentiate between wmor confined to lower uterine
segment vs a tumor limited to the upper endocengxyell as to distinguish amongst
cervical stromal and glandular involvement, as tlaek clear boundarie’s.

Peritoneal involvement: In the 2023 FIGO staging system, peritoneal caretosis
is separated from distant metastases. When pegit@agcinomatosis is confined to
the pelvis, it is now categorized as stage IlIB2igavnstage from the previous 2009
stage IVB).

However, when it extends beyond the pelvis, it i@ stage IV but is designated
as a separate substage (2023 stage 1VB), distimggi& from other distant intra- and
extra-abdominal metastases (2023 stage f7C).

Involvement of the uterine serosa, adnexa, parametrm, and vagina:

Endometrial cancer is classified as pT3a when tieravolvement of the uterine
serosa and adneXaSerosal involvement is defined as the tumor ifilan of the
entire thickness of myometrium and encroaching thesothelial layer or else
submesothelial fibroconnective tissue, even iftimaor is not visible on the surface

or if there is no desmoplastic reacti6n.
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Fallopian tube involvement should be diagnosed nwbarcinoma involves tubal
mucosa (with or without stromal invasion) or wadligsa, except for endometrioid or
clear cell carcinoma arising in endometriosis.

Vaginal and parametrial invasion results in thetagiag of endometrial cancer to
pT3b3°

It is important to note that LVSI alone in the uterserosa, parametrium, or adnexal
or periadnexal tissues does not qualify as trueolilment and should not be

considered in stagin.

PROGNOSTIC FACTORS-

Age: Younger patients with uterine endometrial carcinogemerally have a more
favourable prognosis compared to older women. Yeungatients often have a
history of conditions associated with estrogen omional imbalance¥. A poorer
prognosis in older patients has been linked to eatgr prevalence of grade 3
carcinomas or less favourable subtypes.

Parity: Endometrial carcinoma is traditionally linked tolliparity, late menopause
and obesity.

Histological type: Endometrial carcinomas which are associated witttogsn
exposure tend to have better prognosis comparadrieestrogenic carcinomas which
invades the myometrium and vascular spaces conngarearly and possess more
advance stage of disease, hence high tumour g‘?ﬁdes.

The grade of the glandular component in adenoocamtéan with squamous
differentiation is an indicator of progno$fs.

Histological grade: Histological grade was strongly linked to myométiievasion,
Vascular invasion and somewhat also to cervix, saneand serosal surface

involvement®
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Myometrial and vascular involvement: Tumors with a higher histological grade
tend to invade more extensively involving more thatf of the myometrium and are
also associated with lymphovascular invasfnymphovascular space involvement
(LVSI) is a key prognostic marker for recurrence didease and reduced age of
survival. Both myometrium and vascular involveméiatve their own independent
prognostic significanc®’

Cervix and serosal surface involvementPatients with tumors involving the cervix
are regarded as having a poorer prognosis comparéuse with tumors limited to
the corpus. Cervix and Serosal surface involvenmatgpendently upstages the grade
of endometrial carcinoma, hence are poor prognasiicators*®

IMMUNOHISTOCHEMISTRY

P16 Introduction:
The INK4 family consists of four members:
pl6 INK4A, p15 INK4B, p18 INK4AC, and p19 INK4D

All of these share similar biological propertiesated to the cell growth inhibition
and tumor suppressidh.The INK4A locus is located on the short arm of
chromosome 9 at position 21.3 (9p213P16INK4A serves as a tumor suppressor
and cell cycle regulator and is regarded as a fpdomarker for detecting aging

and senescent celff$.
Mechanism of action of P16

P16 is also referred to as inhibitor of cyclin-degent kinase 4a (INK4A) multiple
tumor suppressor-1 (MTS-1), or cyclin-dependenta&e inhibitor 2a (CDKN2A).

Cellular senescence is a permanent halt in cellfgration triggered via 2 primary
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intrinsic and extrinsic factors in reply to potetoncogenic stress.P16, alongside
other tumor suppressors, plays an important rolenirinsic pathway of cellular

senescence, serving as an upstream regulator of pRB

The primary regulatory mechanism of its pathwayibite the cyclin-dependent
kinases CDK4/6 and CDK2, which subsequently reguila¢ cell growth and cyclé.
The suppression of pl6 restores cell proliferatemmd enables the bypass of
senescence, thereby facilitating tumorigen&sRecent studies have shown elevated
p16 expression following injur{’ Numerous studies highlight p16 protein detection

as an effective indicator of HPV activity, partiatly for HPV-16’°
Expression of P16 in normal endometrium:

In the normal endometrium, p16 expression is gdiydoav and fluctuates throughout
the menstrual cycle. During the proliferative phasben endometrial cells rapidly
divide, p16 expression is carefully regulated tevent uncontrolled cell growth. In
the secretory phase, p16 levels correspond todbessary balance of cellular activity
needed to prepare the endometrium for potentialanmgation. Recent research has
provided further understanding of p16 expressioth&n endometrium. Studies have
demonstrated that the normal cyclical endometritlows patchy glandular staining
and localized stromal expression of p16 in the fional layer during the proliferative
phase. This indicates that p1l6 might play a rolgh@ cyclical regeneration and

maintenance of endometrial tisstie.

The precise regulation of p16 expression in themabrendometrium stands in stark
contrast to its dysregulation in pathological cowodis. Abnormal levels of p16,
whether overexpressed or loss, have been implicatddorders such as endometrial

hyperplasia and carcinoma, underscoring its esdaonte as a tumor suppressor. This
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highlights the significance of p16 in maintainingllalar stability and proper

regulation within the normal endometridfh.
Role of P16 in endometrial hyperplasia (EH)

In endometrial hyperplasia, P16 overexpressionnoferves as a biomarker of
abnormal cellular proliferation. This dysregulatigypically results from mutations in
upstream regulatory pathways, such as the PI3K/ARKTR axis, which are
frequently altered in hyperplastc and malignant danetrial tissue&

Immunohistochemical staining of P16 can help défgiate between benign
hyperplasia of endometrium and hyperplasia witlpiatypr endometrial intraepithelial

neoplasia.

Studies indicate that hyperplasia with atypia &N frequently exhibit increased
P16 expression compared to non-atypical hyperplasimgesting its utility in

identifying higher-risk lesion®’ Elevated levels of P16 have been linked to inéngas
risk of continuation from hyperplasia to endomeétoarcinoma. In cases of atypical
hyperplasia, P16 overexpression may indicate anenlyidg predisposition to

malignancy, emphasizing its prognostic relevaficadvancing knowledge of P16-
associated signaling pathways holds promise foreldging targeted treatments

aimed at preventing the progression of endometgiperplasia to malignants/
Role of P16 in endometrial carcinoma:

Endometrial carcinoma is categorized into Type d arl on the basis of both

molecular and clinical characteristics. The expogssf pl6 varies notably between
these two subtypes. Type Il tumors typically shawnpunced pl6 overexpression,
which is closely associated to high-grade hist@sgifor example, serous and clear

cell carcinomas, both of which are linked to pogresgnostic outcomée$.n Type |
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tumors, pl6 expression is usually less pronounagdnay intensify in advanced
stages of the disease, especially in higher-gradeoits. This pattern implies that
while pl6 overexpression in Type | tumors could é&ssociated with tumor
progression, it does not have the same poor praigreignificance as seen in Type Il

tumors!’’

Stromal p16 expression in non-cancerous lesioresditdometrial polyps complicates
diagnosis, emphasizing the need for a comprehepsinel of markers to differentiate

benign and malignant lesioffs.
Significance of p16 expression in endometrial cancoma

P16 overexpression serves as an important indiagtqoor prognosis in Type Il
endometrial carcinoma, as it is linked to increaedor grade, greater invasiveness,
and a higher likelihood of metasta&isThe presence of p16 in Type Il carcinomas
can be used to differentiate them from benign dors or other malignancies,
making it a valuable diagnostic marker. In Typeaumbrs, pl6 overexpression has
been suggested as a marker of tumor progressipaciafly in advanced-stage cases.
However, it does not carry the same prognostic teas in Type Il tumors. In
summary, pl6 immunohistochemistry is an essengial in the management of

endometrial carcinoma, providing key insights fottbdiagnosis and prognodfs®*

Page 37



Materials & Methods

MATERIALS AND METHODS

Study design:Cross sectional study

Study population and data collection: All histologically diagnosed cases of
endometrial carcinoma specimens received in thartieent of pathology at KLE's
DR. PRABHAKAR KORE HOSPITAL AND RESEARCH CENTER, &aching
hospital attached to KAHER'S JAWAHARLAL NEHRU MEDWL. COLLEGE,

BELAGAVI.

Study period: 3 years

1 year retrospective (January 2022-december 2022)

2 years prospective (From January 2023 — Decenti#t)2

Sample sizeTotal cases= 80

40 cases of endometrial carcinoma

40 cases of endometrial hyperplasia

Selection criteria:

Inclusion criteria;

1. All histopathologically diagnosed cases of endomaktarcinoma including
endometrial curettage, biopsies and resected leygstany specimens if
available.

2. Histologically diagnosed cases of endometrial hglasia (Including both

hyperplasia with atypia and without atypia)
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Exclusion criteria:

1. Inadequate samples

2. Improperly preserved or improperly fixed specimen

Ethical clearance: The ethical clearance was acquired from Instit@ioRthics

Committee, INMC, Belagavi prior to the commencenoéistudy.

Method of data collection:

Procedure: All curettage, biopsy, and hysterectomy specimehsemdometrial
carcinoma received at the histopathology laborateeye collected, numbered, and
fixed in 10% formalin overnight. The following datjye specimens were subjected to
gross examination, and representative tissue vabedléd placed in separate capsules.

These capsules were subsequently processed Bua fisocessor (Leica TP1020).

The processed tissues were then removed from fimuless and embedded in molten
paraffin wax and blocks were prepared. Sectionssoréay 4 microns in thickness
were cut and stained using hematoxylin and eos8E)H Histological examination,

grading and histopathological evaluation was dasieguNikon Ei microscope.

The slides intended for immunohistochemistry (IH@3re precoated with Poly-L-
Lysine and stained for IHC using a specific mousenatlonal antibody to pl16
(biogenex). Normal epithelial and stromal cellspobliferative endometrium were
used as a positive control, while negative coriti@ staining was performed without
the primary antibody. After immersion in xylenegtklides were mounted with a

coverslip using Dibutylphthalate Polystyrene Xylébé&X).

Both H&E and p16 IHC staining procedures were pentx and the slides were

mounted. The procedure of staining is explaineANINEXURE.
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All the slides of endometrial carcinoma were exagdinclassified and reported using
WHO classification and FIGO grading system by ahplagist on H and E staining

as:

The FIGO three-grade systéhtategories of tumors according to the proportibn o

solid to glandular areas:

SN | Grade Solid area

1 | Gradel 5% or less solid growth

2 | Grade 2 5% to 50% solid growth

3 | Grade 3 More than 50% solid grofith

Table 11: FIGO architectural grading of endometroid carcinoma

According to nuclear grading-

SN | Grade Nuclear features

1 | Gradel Oval, mildly enlarged, and have everdpelised chromatin.

2 | Grade 2 Features intermediate to grades 1 and 3

3 | Grade 3 Markedly enlarged and pleomorphic, withegular, coarse

chromatin and prominent eosinophilic nucleoli.

Table 12: FIGO nuclear grading of endometroid caranoma

Tumors with an architectural grade of 1 or 2 wesasidered a higher grade if there
was significant nuclear atypia (grade 3 nuclei)sprg in more than 50% of the

tumor?’
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Major histological grading was given using WHO 2@24ssificatiof°as:

SN | Grade Categories

1 | Low grade Endometroid carcinoma FIGO grade 12and

2 | High grade Endometroid carcinoma FIGO grade 3ahNon-
endometroid carcinoma

Table 13: WHO grading of endometrial carcinoma

Equal number (n= 40) cases of endometrial hypeigplasre collected, reported and

classified according to WHO 2012 classificatiorf@®ws:

1. Endometrial hyperplasia without atypia

2. Endometrial hyperplasia with atypta
The p16 slides were assessed under Nikon Ei migpasc
CRITERIA USED TO INTERPRET p16 EXPRESSION INCLUDES-

1 Site of staining

Nuclear | Cytoplasmic Both nuclear and cytoplasmic
2 Percentage of tumor cells staining and stainingyisity™®
Percentage of positive cells Score Staining intgnsi| Score
Less than 10% 0 Negative 0
10 to 24% 1 Weak 1
25 to 50% 2 Moderate 2
50% or more 3 Strong 3
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1. Pattern of tumor cells stainiffg
Pattern of tumor cells staining Score
Negative O
Focal/ patchy 1
Strong/ Diffuse 2

Table 14, 15, 16: P16 IHC reporting criteria

For evaluation of p16 immunohistochemical stainitigg, evaluation was done using
the x400 magnification of the microscope. All theses showing a visible brown

staining for nucleus and cytoplasm was taken agiyp®$or p16 marker.

Appropriate scoring was done for the percentagetuaior cells in endometrial
carcinoma and epithelial cells in hyperplasia,rste pattern and intensity of tumor

cells in carcinoma and epithelial cells in hypespa

Statistical analysis

Data obtained was entered in Microsoft Excel safénand analysed and expressed in

percentage and proportions.

Cases showing p16 positivity and its associatiai Wistopathological grading were

studies.

A p-value of less than 0.05 was considered stedikyi significant.
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RESULTS

In the present study, 40 cases of endometrial mamta and 40 cases of endometrial
hyperplasia were studied. All cases were evaluitedH&E stain for histological
grading followed by assessment of p16 expressiaseGhowing p16 positivity and

its association with histopathological grading wstedied.

The dataset includes total 80 cases, with 40 ¢iedsunder endometrial carcinoma
and 40 under endometrial hyperplasia. In thesescasajority (39) were dilatation
and curettage specimens, followed by 35 cases sfetgctomy and 6 cases of

endometrial biopsy.
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Table 17: Comparison of procedure type over groups.

Endometrial Endometrial
Surgery Type ) ) Total (n 40)
carcinoma (n 40) | hyperplasia (n 40)

Biopsy 5 (12.5%) 1 (2.5%) 6 (7.5%)
D& C 11 (27.5%) 28 (70%) 39 (48.75%)
Hysterectomy 24 (60%) 11 (27.5%) 35 (43.75%)

Figure 14: Comparison of procedure type over groups
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Hysterectomy was the predominant surgical procedioreendometrial carcinoma,

whereas D&C was the most common procedure in entif@hieyperplasia.
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Table 18: Comparison of age over groups

Age (years) | orcinome (n40) | hyperplasia (0 40y TO@ (180) | pvalue
<40 1 (2.5%) 9 (22.5%) 10 (12.5%
41-50 3 (7.5%) 24 (60%) 27 (33.75%)
51-60 16 (40%) 6 (15%) 22 (27.5%) < 0.001¢*
61-70 14 (35%) 1 (2.5%) 15 (18.75%)
>70 6 (15%) 0 6 (7.5%)
Mean + SD 61.15 + 8.27 45.77 £ 6.29 53.46 + 10.640.001""*
Figure 15: Mean plot of age over groups.
E

50

Endometrial carcinoma

En

Groups

dometrial hyperplasia

In the endometrial carcinoma group, the highespgrtion of cases were in the age

groups 51-60 years, followed by 61-70 years. Irtrecst, endometrial hyperplasia was

more prevalent in younger age groups, with the nitgjin the 41-50 years group,

followed by<40 years.

The mean age in the endometrial carcinoma group 64ak5 + 8.27 years. In the

endometrial hyperplasia group, the mean age wa&y 456.29 years.

From Chi-square test, it is observed that the afjereince between two groups was

statistically significant (p-values < 0.001).
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Table 19: Distribution of endometrial carcinoma agper WHO classification and

FIGO grading system

Grade
Endometrial carcinoma types Number of subjects

yp (n 40) (%) Low grade | High grade

24 (60%) 16 (40%)

Carcinosarcoma 2 (5%) 0 2

Endometroid FIGO grade 1 ca 10 (25%) 10 0
Endometroid FIGO grade 2 ca 13 (32.5%) 13 0
Endometroid FIGO grade 3 ca 5 (12.5%) 0 5
Papillary serous carcinoma 7 (17.5%) 0 7

Poorly differentiated carcinoma 1 (2.5%) 0 1

Small round blue cell tumor 1 (2.5%) 0 1

Suspicious of malignancy 1 (2.5%) 1 0

Figure 16, 17: Distribution of Endometrial carcinoma cases as per WHO
classification and FIGO grading system
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Among the 40 cases of endometrial carcinoma, thetmommon category was
Endometrioid grade 2 carcinoma, followed by Endoioit grade 1 carcinoma. The
least common types included Poorly differentiatadcimoma and small round blue
cell tumor.

Low grade endometrial carcinoma is more common (G08mpared to high grade

endometrial carcinoma (40%).
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Table 20: Distribution of Endometrial hyperplasia cases as per WHO classification.

Endometrial hyperplasia Number of subjects (n, %)
Hyperplasia with atypia 8 (20%)
Hyperplasia without atypia 32 (80%)

Figure 18: Distribution of Endometrial hyperplasia cases as per WHO classification
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Among 40 subjects with Endometrial hyperplasia, thajority of cases were
diagnosed as hyperplasia without atypia (80%), avhylperplasia with atypia was less

common (20%).
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Among 40 subjects with Endometrial hyperplasia, thajority of cases were
diagnosed as hyperplasia without atypia (80%), evhylperplasia with atypia was less

common (20%).
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Table 21: Comparison of clinical symptoms over grops.

Endometrial | Endometrial
Symptoms carcinoma | hyperplasia Total Total
(%) (%)

Per vaginal bleeding (PVB) 29 (72.5% 5 (12.5%) (82.5%) < 0.00f*
Heavy menstrual bleeding 1 (2.5%) 17 a2.5%)| 18 (22.5%) < 0.00f

(HMB)
Abnormal uterine bleeding 0 14 (35%) 14 (17.5%)| < 0.00L*

(AUB)
Per vaginal spotting (PVS) 7 (17.5% 1 (2.5% 86)0 | 0.067%'
Per vaginal white discharge o 0 o Me

(PVW) 1 (2.5%) 1 (2.5%) 2 (2.5%)

Pain 3 (7.5%) 5 (12.5%) 3 (7.5%) 0.7%%6

Figure 19: Distribution of clinical symptoms over goups.
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Per vaginal bleeding was significantly more commonendometrial carcinoma,

compared to endometrial hyperplasia (p-value <1).00

Heavy menstrual bleeding and abnormal uterine bge@UB) was predominantly

observed in endometrial hyperplasia, whereas it waasly present in case of

endometrial carcinoma (p-values < 0.001). Per \&gpotting, white discharge and

abdominal pain were less commonly seen and therdiite were statistically not

significant (p-value = 0.0675).
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Table 22: Comparison of endometrial thickness ovegroups.

) Endometrial Endometrial
Endometrial . )
Thickness carcinoma hyperplasia Total (n 80) p-value
(n 40) (n 40)
<5 0 1 (2.5%) 1 (1.25%)
5-10 7 (17.5%) 22 (55%) 29 (36.25% 0.0020Y“*
>10 33 (82.5%) 17 (42.5%) 50 (62.5%
Mean + SD 16.95 + 7.18 11.47 £+ 4.25 14.21 + 6.48< 0.001V *

Figure 20: Distribution of endometrial thickness oer groups.
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The mean endometrial thickness in endometrial cama was 16.95 + 7.18 mm. In

endometrial hyperplasia, the mean thickness wasfisigntly lower at 11.47 £+ 4.25

mm.

There is statistical significant difference in thistribution of endometrial thickness

between endometrial carcinoma and endometrial ijygpsa (p-values < 0.05).
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Table 23: Distribution of Endometrial carcinoma ca®s according to Invasion

Parameters.

Variables

Sub Category

Number of subjects (%)

Myometrial Invasion

<50% 12 (30%)
>50% 16 (40%)
Not applicable (NA) 12 (30%)

Absent 11 (27.5%)
PNI Present 17 (42.5%)
Not applicable (NA) 12 (30%)
Absent 9 (22.5%)
Present 19 (37.5%)
LVI
Focal 4 (10%)
Not applicable (NA) 12 (30%)

Figure 21: Distribution of Endometrial carcinoma cases according to different

invasions.
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Myometrial invasion, perineural invasion and lympascular invasion was reported
in 28 (70%) of cases, but it was not applicablelth (30%) curettage and biopsy
samples.

Out of those 70%, cases showing more than 50% miy@hievasion, perineural and
lymphovascular invasion are more compared to thedabiting less than 50%

myometrial invasion, lacking perineural and lympaseular invasion.
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Table 24: Comparison of p16 dominant staining sitacross types of endometrial

carcinoma.

Dominant Staining site

Diagnosis (Endometrial ca) p-value
Cytoplasm Nuclear Equally stained
Carcinosarcoma 1 (50%) 0 50%)
Endometroid grade 1 5 (50%) 0 5 (50%)
Endometroid grade 2 4 (30.77%) 1 (7.69%) 8 (61.54%)
Endometroid grade 3 0 2 (40%) 3 (60%)
Papillary serous carcinoma 0 5 (71.43%) 2 (28.57%) 0.0020"
Poorly differentiated
, 0 1 (100%) 0
carcinoma
Small round blue cell tumor 0 1 (100% 0
Suspicious of malignancy 0 1 (100% 0
Grade
Low grade 9 (37.5%) 2 (8.33% 13 (54.17%) 0.0038'°*
High grade 1 (6.25%) 9 (56.25%) 6 (37.5%)
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Figure 22: p16 staining site distribution across tges of endometrial carcinoma.
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Figure 23: Distribution of dominant staining site aross grades of endometrial

carcinoma.
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More aggressive carcinomas like Endometroid gradse®us, poorly differentiated

have a nuclear or both nuclear and cytoplasmiaisigicompared to less aggressive
subtypes like endometroid grade 1 and 2 carcinoimahashows a greater number of
cytoplasmic or nuclear and cytoplasmic staininghwatccasional case of nuclear

staining.

Similarly high grade endometrial carcinoma showserzases of nuclear and nuclear
plus cytoplasmic staining when compared to low gradrcinoma which show more

cases of nuclear plus cytoplasmic or cytoplasnamstg.

This gives a significant difference in the distion of dominant staining site over

types and grades of endometrial carcinoma (p-vaiu@€020, 0.0035).
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Table 25: Comparison of percentage of positive tumicell across types and grades

of endometrial carcinoma.

Positive Tumor Cells
Diagnosis p-value
<10% 10-24% 25-50% >50%
Carcinosarcoma 0 0 0 2 (100%)
Endometroid grade 1 2 (20%) 4 (40% 4 (40%) 0
Endometroid grade 2 0 3(23.08%) 3(23.08%) 7 &ARB
Endometroid grade 3 0 0 0 5 (100%)
Papillary serous carcinoma 0 0 0 7 (100%) | o 2e54C
Poorly differentiated
_ 0 0 0 1 (100%)
carcinoma
Small round blue cell
0 0 0 1 (100%)
tumor
Suspicious of malignancy 0 0 0 1 (100%)
Grade
Low grade 2 (8.33%) 7 (29.17%)| 7 (29.17%) 8 (33.33%) 0.001¢*
High grade 0 0 0 16 (100%)
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Figure 24: Distribution of percentage of positive timor cells across types of

endometrial carcinoma.
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Figure 25: Distribution of percentage of positive imor cells across grades of

endometrial carcinoma.
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There is no significant difference in the distribat of percentage of positive tumor

cells over different types of endometrial carcingmavalue = 0.2654).

However, when expression of p16 is compared betweggor histological grades it is
observed that cases of high grade endometrial marma show >50% tumor cell
positivity when compared to low grade carcinomackhshows variable degree of
percent positivity of tumor cells. there is sigo#nt difference in the distribution of
percentage of positive tumor cells over major higfical grades of endometrial

carcinoma (p-value < 0.001).
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Table 26: Comparison of staining intensity acrossypes and grades of

endometrial carcinoma.

Staining Intensity
Diagnosis p-value
Strong Moderate Weak
Carcinosarcoma 0 1 (50%) 1 (50%)
Endometroid grade 1 0 3 (30%) 7 (70%)
Endometroid grade 2 0 8 (61.54% 5 (38.46%)
Endometroid grade 3 4 (80%) 1 (20%)
< 0.001"¢+
Papillary serous carcinoma 7 (100%) 0
Poorly differentiated carcinoma 1 (100%) 0
Small round blue cell tumor 1 (100%) 0
Suspicious of malignancy 1 (100%) 0
Grade
Low grade 1 (4.17%) 11 (45.83% 12 (50%) < 0.00f*
High grade 13 (81.25%) 2 (12.5%) 1 (6.25%)
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Figure 26: Distribution of staining intensity across types of endometrial
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Figure 27: Distribution of staining intensity across grades of endometrial

carcinoma.
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Papillary serous, poorly differentiated, endometrgrade 3 and rare categories like
small round blue cell tumor and suspicious of nraigcy show more strong positivity
when compared to endometroid gradel, 2 and camnioosa which shows more

weak to moderate staining.

High grade carcinoma show more frequency of stret@ning intensity than
moderate to weak. Low grade carcinoma show morekveeal moderate staining

intensity than strong.

Hence, that there is significant difference in dgribution of staining intensity over
different types and major histological grades ofi@metrial carcinoma (p-values <

0.001).
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Table 27: Comparison of staining distribution acros types and grades of

endometrial carcinoma.

Staining Distribution
Diagnosis p-value
Diffuse Patchy
Carcinosarcoma 2 (100% 0
Endometroid grade 1 0 10 (100%)
Endometroid grade 2 0 13 (100%)
Endometroid grade 3 2 (40%) 3 (60%
< 0.001*
Papillary serous carcinoma 7 (100%) 0
Poorly differentiated carcinoma 1 (100%) 0
Small round blue cell tumor 1 (100% 0
Suspicious of malignancy 1 (100% 0
Grade
Low grade 1(4.17%)| 23 (95.83%)< 0.00L*
High grade 13 (81.25%) 3 (18.75%)
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Figure 28: Distribution of staining distribution across types of endometrial

carcinoma
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Diffuse staining pattern is seen more commonly ggrassive carcinomas like
papillary serous, poorly differentiated, carcinasana and few cases of endometroid
grade 3 carcinomas when compared to Patchy staipétgern in less aggressive

carcinoma like endometroid grades 1 and 2.

Similarly high grade endometrial carcinoma show endiffuse than patchy staining
distribution, this when compared to low grade q@ma, exhibited mostly patchy

distribution and very occasional diffuse stainingtribution.

There is significant difference in the distributiof staining distribution over types

and major histological grades of endometrial caneia (p-value < 0.001).
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Table 28: Comparison of IHC characteristics acrosslifferent FIGO grades of

Endometrioid Carcinoma.

IHC Endometroid | Endometroid | Endometroid
o Sub Category p-value
characteristics FIGO grade 1 | FIGO grade 2 | FIGO grade 3
- Diffuse 0 0 2 (40%)
Stainin
o _g 0.0288¢*
distribution Patchy 10 (100%) 13 (100%) 3 (60%)
<10% 2 (20%) 0 0
Percentage of|  10-24% 4 (40%) 3 (23.08%) 0
positive tumor 0.008¢/'¢*
cells 25-50% 4 (40%) 3 (23.08%) 0
>50% 0 7 (53.85%) 5 (100%)
Cytoplasm 5 (50%) 4 (30.77%) 0
Dominant c
o _ Nuclear 0 1 (7.69%) 2 (40%) 0.096¢
staining site
Equally stained 5 (50%) 8 (61.54%) 3 (60%)
Strong 0 0 4 (80%)
Staining .
_ ) Moderate 3 (30%) 8 (61.54%) 1 (20%) | < 0.0011¢*
intensity
Weak 7 (70%) 5 (38.46%) 0
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Figure 30: Distribution of staining pattern acrossdifferent FIGO grades of

Endometrioid Carcinoma
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Figure 31: Distribution of Percentage of positivityof tumor cells across different

FIGO grades of Endometrioid Carcinoma.
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Figure 32: Distribution of staining intensity across different FIGO grades of

Endometrioid Carcinoma.
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Diffuse staining was observed exclusively in endtrioiel grade 3 cases (40%), while
patchy staining was present in all grade 1 andegfadases but decreased in grade 3
(60%). This difference was statistically signifitgp-value = 0.0285). The proportion
of positive tumor cells was significantly higher gnade 3, with all cases showing
>50% positivity, whereas lower grades had more <aséh lower positivity
percentages (p-value = 0.0080). Dominant stainiitg differences were not
statistically significant (p-value = 0.0960), thduguclear staining was observed in
40% of grade 3 cases but was rare in lower gra@sining intensity was
significantly different across grades, with stratgining seen in 80% of grade 3 cases

but absent in grades 1 and 2 (p-value < 0.001).
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Table 29: Distribution of Endometrial carcinoma suljects according to invasive front.

Invasive Front

Number of subjects (%)

Absent 14 (35%)
Present 10 (25%)
NA 16 (40%)

An increasing intensity of p16 expression was natethe invasive fronts of tumor

when compared with centre of tumor. This findingswented in 10 (25%) and absent

in 14 (35%) cases. 16 (40%) cases were of endahetniettage and biopsy so it was

not applicable for categorization.

We further compared expression of p16 between imgdsont across other clinical

and histological parameters but no significance eeerved in any of the variables.
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Table 30: Comparison of IHC characteristics acrosgypes of endometrial

hyperplasia.
Variables Sub Categor Hyperplasia Hyperplasia -value
gory with atypia without atypia P
Staining Patch 8 (100%) 32 (100%) i
distribution y
<10% 0 14 (43.75%)
Percentage of 10-24% 0 9 (28.13%)
positive tumor < 0.001MC*
cells 25-50% 2 (25%) 9 (28.13%)
>50% 6 (75%) 0
Cytoplasm 0 21 (65.63%)
Dominant Nuclear 2 (25%) 4 (12.5%) | 0.0020/C*
stalnlng Site
Equally stained 6 (75%) 7 (21.88%)
Strong 6 (75%) 3 (9.38%)
Staining Moderate 2 (25%) 11 (34.38%) | < 0.001"C+
mtenSlty
Weak 0 18 (56.25%)
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Figure 33: Distribution of dominant staining site aross different types of

endometrial hyperplasia
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Figure 34: Distribution of percentage of positive amor cells across different

types of endometrial hyperplasia.
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Figure 35: Distribution of staining intensity across different types of endometrial

hyperplasia.
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All cases of endometrial hyperplasia exhibited pgtdistribution. Hyperplasia with
atypia show more tumor cell percentage positivit§-60% and >50%), Nuclear or

nuclear plus cytoplasmic staining site and strangnoderate pl6 staining intensity.

Whereas, Hyperplasia without atypia had less tuoedirpercentage positivity, more
cytoplasmic staining compared to nuclear or nucfgas cytoplasmic and a greater

number of weak to moderate p16 staining intensity.

Amongst these 4 parameters, 3 parameters exhigigraficant difference between
hyperplasia with atypia and without atypia: pereget of positive tumor cells (p-
value < 0.001), dominant staining site (p-value.60Q) and staining intensity (p-

value < 0.001)
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Table 31: Comparison of IHC Staining Characteristis over groups.

_ Sub Endometrial Endometrial
Variables _ ) Total p-value
Category carcinoma hyperplasia
Staining Diffuse 14 (35%) 0 14 (17.5%)
. < 0.00f*
Distribution | ptepy 26 (65%) 40 (100%) 66 (82.5%
<10% 2 (5%) 14 (35%) 16 (20%)
Percentage of  10-249 7 (17.5%) 9 (22.5%) 16 (20%)
Positive < 0.00f+
Tumor Cells 25-50% 7 (17.5%) 11 (27.5%) 18 (22.5%
>50% 24 (60%) 6 (15%) 30 (37.5%)
Cytoplasmic 5 (12.5%) 18 (45%) 23 (28.75%)
Staining Site Nuclear 2 (5%) 0 2 (2.5%) | 0.003¢/C*
Both 33 (82.5%) 22 (55%) 55 (68.75%)
Cytoplasm 10 (25%) 21 (52.5%) 31 (38.75%)
Dominant Nuclear 11 (27.5%) 6 (15%) 17 (21.25%)
o 0.0388*
Staining Site
Equally
_ 19 (47.5%) 13 (32.5%) 32 (40%)
stained
Strong 14 (35%) 9 (22.5%) 23 (28.75%)
Stain
. Moderate 13 (32.5%) 13 (32.5%) 26 (32.5%) 0.388¢
Intensity
Weak 13 (32.5%) 18 (45%) 31 (38.75%)
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Figure 36: Distribution of Percentage of positive Timor Cells over groups.
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Figure 37: Distribution of Dominant Staining Site oser groups
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Figure 38: Distribution of Percentage of positive Timor Cells over groups

70% E Endometrial carcinoma 5
O Endometrial hyperplasia é
60%
50%
v
2 40%
=
b
3 30% N
A % .
20% E %
0 v
10%
0%
<10% 10-24% 25-50% >50%
PERCENTAGE OF POSITIVE TUMOR CELLS
Figure 39: Distribution of Staining intensity overgroups.
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Figure 40: Distribution of staining pattern over groups.
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For staining distribution, diffuse staining was eh&d exclusively in endometrial
carcinoma 14 (35%), while all cases of endomethgperplasia showed patchy
staining 40 (100%). In endometrial carcinoma, patstaining was also predominant

26 (65%). This difference was statistically sigrdfint(p-value < 0.001).

Regarding percentage of positive tumor cells, tlagonty of endometrial carcinoma
cases had >50% positive tumor cells 24 (60%), waseneost endometrial hyperplasia
cases had <10% positive tumor cells 14 (35%). Tis&riloution was significantly

different between groug@-value < 0.001)

The staining site also differed significan{ly-value = 0.0030)with both cytoplasmic
and nuclear staining being the most common in emddah carcinoma 33 (82.5%),
whereas endometrial hyperplasia showed predomayaplasmic staining 18 (45%).

Nuclear staining alone was rare, observed onlydoeetrial carcinoma 2 (5%).
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In terms of the dominant staining site, equallyirgd cytoplasmic and nuclear
staining was the most frequent pattern in endoalatarcinoma 19 (47.5%), followed
by nuclear-dominant staining 11 (27.5%) and cytepladominant stainiO (25%). In
endometrial hyperplasia, cytoplasm-dominant stgimmas the most common 21
(52.5%), with fewer cases showing equally stained3R.5%) and nuclear-dominant

staining 6 (15%). This difference was statisticalignificant(p-value = 0.0388)

Stain intensity did not differ significantly betweeagroups (p-value = 0.3880). In
endometrial carcinoma, strong staining was sedi(85%), moderate staining in 13
(32.5%), and weak staining in 13 (32.5%). In endwmialehyperplasia, weak staining
was the most frequent 18 (45%), followed by modersthining 13 (32.5%) and

strong staining 9 (22.5%).
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Table 32: Comparison of p16 expression over age @ndometrial carcinoma

<40 41-50 51-60 61-70 >70 p-valug
Dominant | Cytoplasm 0 2 (20%) | 6 (60%) | 2 (20%) 0 0.2844'¢
staining
site Nuclear 0 0 3 6 2
(27.27%)| (54.55%)| (18.18%)
Equally 1 1 7 6 4
stained | (5.26%) | (5.26%) | (36.84%)| (31.58%)| (21.05%)
Percentage| <10% 0 0 2 (100%) 0 0 0.148%¢
of positive
tumor cells | 10-24% 0 1 5 1 0
(14.29%)| (71.43%)| (14.29%)
25-50% 1 1 2 1 2
(14.29%)| (14.29%)| (28.57%)| (14.29%)| (28.57%)
>50% 0 1 7 12 (50%) 4
(4.17%) | (29.17%) (16.67%)
Staining Strong 0 0 3 8 3 0.1624'¢
intensity (21.43%)| (57.14%)| (21.43%)
Moderate 0 2 S 4 2
(15.38%)| (38.46%)| (30.77%)| (15.38%)
Weak 1 1 8 2 1
(7.69%) | (7.69%) | (61.54%)| (15.38%)| (7.69%)
Staining Diffuse 0 0 3 9 2 0.0390/¢*
distribution (21.43%)| (64.29%)| (14.29%)
Patchy 1 3 13 (50%) 5 4
(3.85%) | (11.54%) (19.23%)| (15.38%)

Diffuse staining distribution is more observed dvanced age groups, most frequent

in age group is 61-70 years, while younger age muid not show diffuse positivity.

Patchy distribution is seen in all age groups bwrencommonly in 51-60 years.

Staining distribution is significantly associatedhage (p-value = 0.0390).

Staining site, percentage positivity of tumor caligl staining intensity did not show

any significance.
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Table 33: Comparison of p16 expression over endometl thickness in

endometrial carcinoma

>10 5-10 p-value
Dominant staining Cytoplasm 10 (100%) 0
site
Nuclear 9 (81.82%) 2 (18.18%)
0.2794'¢
Equally stained | 14 (73.68%)| 5 (26.32%)
Percentage of <10% 2 (100%) 0
positive tumor cells
10-24% 5 (71.43%) 2 (28.57%)
0.8926/°
25-50% 6 (85.71%) 1 (14.29%)
>50% 20 (83.33%)| 4 (16.67%)
Staining intensity Strong 10 (71.43%)| 4 (28.57%)
0.4473¢
Moderate 11 (84.62%)| 2 (15.38%)
Weak 12 (92.31%) 1 (7.69%)
Staining Diffuse 11 (78.57%)| 3(21.43%) 0.6942
distribution
Patchy 22 (84.62%)| 4 (15.38%)

None of the staining parameters had significanto@ason with endometrial

thickness in endometrial carcinoma cases (p-vat0d35).
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Table 34: Comparison of p16 expression over myomedl invasion in endometrial carcinoma

Myometrial Invasion <50% >50% p-value
(n = 28)
Dominant staining Cytoplasm 7 (87.5%) 1 (12.5%)
Ste Nuclear 0 8 (100%) | 0.0030¢“*
Equally stained | 5 (41.67%) 7 (58.33%)
Percentage of <10% 1 (50%) 1 (50%)
positive tumor cells
10-24% 4 (80%) 1(20%) | 0.0740°
25-50% 3 (75%) 1 (25%)
>50% 4 (23.53%) 13 (76.47%
Staining intensity Strong 0 10 (100%)
Moderate 5 (62.5%) 3 (37.5%) | 0.003¢'°*
Weak 7 (70%) 3 (30%)
Staining distribution Diffuse 0 10 (100%) | 0.002¢/'C*
Patchy 12 (66.67%)| 6 (33.33%)

Endometrial carcinoma cases having >50% myomeinizhsion show nuclear or
nuclear to cytoplasmic staining site, with strontgnsity and diffuse staining pattern.
When compared to cases having <50% myometrial iamaghich exhibited more
cytoplasmic or nuclear and cytoplasmic stainingakvéo moderate intensity and
patchy distribution.

The dominant staining site, staining intensity ataining distribution in endometrial
carcinoma cases showed a significant associatithmyometrial invasion (p-value <
0.050"%)

Most of the cases with >50% myometrial invasionikitl»50% tumor cell positivity
compared to cases with <50% myometrial invasionwshwariable positivity.

However, this does not indicate a significant aisgimn.
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Table 35: Comparison of p16 expression over Lymph@scular invasion in
endometrial carcinoma

(n=29) LVSI Focal LVSI p-value
negative positive
Dominant Cytoplasm | 4 (50%) | 3(37.5%) 1 (12.5%)0.0090'°*
staining site
Nuclear 0 1 (12.5%)| 7 (87.5%
Equally 5 (38.46%) 0 8 (61.54%)
stained
Percentage of <10% 1 (50%) 1 (50%) 0 0.001%C*
positive tumor
cells 10-24% 3(60%) | 2 (40%) 0
25-50% 3 (60%) 1 (20%) 1 (20%)
>50% 2 (11.76%) 0 15
(88.24%)
Staining intensity Strong 0 0 10 (100%)| 0.0030¢'°*
Moderate | 4 (44.44%)| 1 (11.11%)| 4 (44.44%)
Weak 5(50%) | 3(30%) | 2 (20%)
Staining Diffuse 0 0 10 (100%)| 0.0018'C+
distribution
Patchy 9 (47.37%)| 4 (21.05%)| 6 (31.58%)

Cases with lymphovascular invasion exhibit a gmeatamber of nuclear and

cytoplasmic or nuclear staining site. Most casesvsh50% tumor cell positivity but

no case under <24% cell positivity. More cases tobng intensity and diffuse

distribution are observed.

Whereas, cases which did not show lymphovascuigasion exhibited higher

number of nuclear and cytoplasmic or cytoplasmangtg. Percentage positivity of

tumor cell is variable. All cases exhibit weak toderate and patchy staining. Focal

lymphovascular invasion also follow the similar pressions.

All p16 parameters in endometrial carcinoma casesved a significant association

with lymphovascular invasion (p-value < 0.05)

Page 78




Results

Table 36: Comparison of p16 expression over perineal invasion in endometrial

carcinoma
(n=28) PNI absent | PNI present| p-value
Dominant staining Cytoplasm 4 (50%) 4 (50%) 0.21%%
site
Nuclear 1 (12.5%) 7 (87.5%)
Equally stained 6 (50%) 6 (50%)
Percentage of <10% 1 (50%) 1 (50%) | 0.0210¢°*
positive tumor cells
10-24% 1 (50%) 1 (20%)
25-50% 3 (75%) 1 (25%)
>50% 3(17.65%) | 14 (82.35%
Staining intensity Strong 1 (10%) 9 (90%) 0.079
Moderate 5 (62.5%) 3 (37.5%)
Weak 5 (50%) 5 (50%)
Staining distribution Diffuse 1 (10%) 9 (90%) | 0.047%*
Patchy 10 (55.56%)| 8 (44.44%)

Cases with perineural invasion have higher pergentd tumor cell positivity with

both diffuse and patchy staining distribution. Gre tother hand, cases with no

perineural invasion have variable percentage obturell positivity and more patchy

distribution giving a significant association wiplercentage positivity of tumor cells

and staining distribution over perineural invasion endometrial carcinomgP

values= 0.0210, 0.0479)

Dominant staining site and staining intensity dda pomvide any significance with

perineural invasion (P values >0.05)
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Table 37: Comparison of IHC staining across differat clinical parameters

Clinical Dominant % positivity Staining Staining
parameter staining site of tumor intensity distribution
cells
Age 0.2844"° 0.1489'° 0.1624" 0.0390"*
Endometrial 0.2794"¢ 0.8926'C 0.4473" 0.6912"°
thickness
Myometrial 0.0030" 0.0740" 0.0030"* 0.0020"
invasion
Lymphovascular | 0.0000'“* | 0.0015'* | 0.0030"* 0.0015"
invasion
Perineural 0.2159'C 0.0210"* 0.0790" 0.0478"*
invasion

Presence of more than 50% myometrial invasion,egmes of lymphovascular and

perineural invasion shows statistically significardifference with expression of p16

IHC when compared to cases with <50% myometriahsn, no lymphovascular

and perineural invasion.
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PHOTOMICROGRAPHS

Photomicrograph 2. H&E, 100X-Hyperplasia with atypia
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Photomicrograph 3. H&E, 100X- Endometroid endometral carcinoma

(FIGO grade 2)
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Photomicrograph 4. H&E, 100X- Serous endometrial axinoma
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Photomicrograph 6. H&E, 100X-S mall round blue celitumor
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Carcinosarcoma

H&E, 40X-

h7

Photomicrograp

trol

Ive con

H&E,100X- Posi

h8

Photomicrograp

Page 84



Results

Photomicrograph 9. P16-Diffuse/ Strong/ Nuclear> Cypplasmic/ >50% of tumor

cell positivity seen in a case of serous endometrizarcinoma (IHC, 100X)

Photomicrograph 10. P16- Patchy/ Moderate/ Nuclear€ytoplasmic/ 25-50% of

tumor cell positivity seen in a case of endometroidndometrial carcinoma- FIGO

grade 2 (IHC,100X)
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Photomicrograph 11- Patchy/ Weak/ Cytoplasmic> Nudar/ 10-24% of tumor
cell positivity in a case of endometroid endometriacarcinoma- FIGO grade 1

(IHC, 200X)

Photomicrograph 12. P16- Patchy/ Weak/ Cytoplasmidl-10% of tumor cell

positivity/ Cytoplasmic staining in a case of hypeaslasia without atypia (IHC,

100X)
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DISCUSSION

Among gynaecological malignancies, endometrial ioaroa constitutes half of all
cases. It ranks as the fourth most prevalent caaftecting women, following those
of the lungs, breast, and bowf&IEndometrial carcinoma is mostly recognized at an
early stage due to its tendency to produce recaptézsymptomé&’ Epidemiological
statics indicate a rising incidence of endometcatcinoma, with 1-3% of women
facing the potential risk of developing this cormatit during their lifetime. Among
those diagnosed, approximately 20% succumb to tkease within a five-year

period®

Endometrial hyperplasia (EH) occurs approximatbheé times more frequently than
endometrial cancer, with an estimated rate of 133es per 100,000 women
annually®* Approximately 1.5% of women who experience irregulterine bleeding

are diagnosed with endometrial hyperplasia.

Endometrial carcinoma can develop from endometrjaderplasia, with the risk of

cancer significantly elevated in cases of atypialerplasia®

Enhancing our knowledge of prognostic indicatoralddead to improved survival
outcomes through earlier detection of endomet@aatiooma, vigilant monitoring of
patients at high risk, and the establishment ofnéotm protocol for adjuvant

treatment?

In tumor progression, P16 acts as a tumor suppress®, demonstrating its capacity
to inhibit cell proliferatior’® Studies indicates that elevated p16 expressitinksd
to factors such as aging, oxidative stress, andadamto DNA’® Studies on

endometrial cancer have documented elevated lef/pl6 expressiofr
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This increase is believed to be a defensive meshaaimed at halting cell division,

which has escalated due to the deactivation ofRhe(retinoblastoma) protef.

Additional evidences suggest that malignant tramsétion may be

linked to reduced expression of p16, which canibatte to homozygous deletion,

point mutation, promoter methylation. The prevaten€ each varies according to the

specific cancer type and may even differ amongirdistpathological types of the

same malignancy

According to the meta-analysis conducted by Hul.ethggpermethylation appears to

be the primary mechanism responsible for inactixathe p16 gen®.

Table 38: Comparing mean age of Endometrial carcinma and hyperplasia with

other studies

Study on Mean Age Study on Mean age (Years)
endometrial (Years) endometrial
carcinoma hyperplasia (EH)
Gun Yoori’ 58 (41 to 84) Kalkan HE Simple non-atypical EH- 45
Complex atypical EH 50
Kaur $® 58.9 (30-88) Had? With atypia- 50-70
Without atypia- 30-50
Kalkan HE® | 60.5 (39-74) Gun Yoor?7 Bening lesion (Include EH
without atypia- 46 Precancerous
lesion (Including EH with
atypia)- 51
Present study 60.5 (39-74) Present study 45 (35-65)
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In the present study, the mean age of endometu@iroma is 60. 5 years which is
similar to study done by Kalkan HE 90% of cases were more than 50 years old

(Postmenopausal) and 10% were below 50 years.

In the present study, mean age of endometrial Ipyg&a is 45 years which is similar
to most common age range of 40- 50 years of othefies done by Kalkan HE

Had™ and Gun YooW. Some variability in age groups is due to change i
classification and limited samples of endometrigbdrplasia with atypia in present

study.

In present study most common age range for end@he#éircinoma is 50 to 60 years

(Postmenopausal) when compared to age range ofresidal

hyperplasia which is between 40 to 50 (Premenopai&ailar results are shown in

study done by Gun Yodhand Kalkan HE?

In endometrial carcinoma advanced age (61-70 ysams)y more cases of diffuse pl16
staining when compared to younger age group (5%e@@s) which show more patchy
staining. However, the difference is not statidlycasignificant in endometrial

hyperplasia.
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Table 39: Comparison of incidence of histologicalpes of endometrial carcinoma

with other studies

Study (Total cases)| EndometroidGl| G2 |G3 Serous Others
Kim JS et &t* (25) 21 19 3 3 1 4
50
Salvesen HE (286) 107 64 163| 5 29
adenosquamou
Kalkan HE® (30) All 30 6| 22 | 2 - -
Gun Yoori’ (36) 21 - - - 8 7
de Biase D et d° | 161 (76.3%)| - - - 19 (9%) 31 (14.6%)
(211)
Kandoth C* (373) 307 53 13
51
Yemelyanova A™ 101 44| 40 | 17 49
adenosquamou
(201)
Present study (40) 28 (70% 10 13 7 (17) 5 (12.5)

The incidence of endometroid type of endometriaticama is highest, followed by

serous carcinoma which is similar to the variousligts done by above mentioned

authors. Among endometroid type of endometrialioarna FIGO grade 2 is highest

in number followed by FIGO grade 1 and 3 in prestady, similar to the study done

by Kalkan HE® and Salvesen HB Other types include combination of rare variants

like carcinosarcoma, poorly/ undifferentiated caocna etc. Study done by Salvesen

HB® and Yemelyanova &? are meta-analysis done few years ago before the ne

WHO classification was launched, thus their othases include adenosquamous

carcinoma which is no longer a terminology in orggent study.
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Table 40: Comparing incidence of major histologicatype with other studies

Studies Total studies High grade Low grade
Kim JS et & 25 8 (32%) 17(68%)
de Biase D et &° 211 88 (41.7%) 125 (58.3%)
Present study 40 16(40%) 24 (60%)

The incidence of low grade endometrial carcinonadse in present study compared

to high grade carcinoma which is similar to otheo studies done by kim JS ef‘al

and de Biase D et8f. Endometrial carcinomas are detected at an etge due to

obvious clinical symptom®Thus the incidence of low grade carcinoma is

comparatively more.

Table 41: Comparing endometrial thickness with othestudies

Study Endometrial thickness in Endometrial thickness in
endometrial hyperplasia endometrial carcinoma
Kalkan HE® | 12 (3-29) in simple non- atypical EH 13.5 (5- 29)
10 (6-20) in complex atypical EH
Present study 1147+ 4.25 16.95+ 4.27
10 (4-22) 15 (7- 34)

Endometrial thickness is significantly more in enmlrial carcinoma group

compared to endometrial hyperplasia in the presety which is similar to the study

done by Kalkan HE However, p16 expression did not provide a stafli

significant relationship with endometrial thicknésdoth the studies.
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As studies reveal that non- endometroid type (highde) carcinoma are more
diffusely and strongly p16 positive but they mosilyse from a background atrophic
endometrium. Thus, this inverse relationship is hpps the cause of this

insignificance’>1%

Table 42: Comparing myometrial invasion with otherstudies

Studies Total | No MI/ Not <50% MI >50% MI
cases| applicable
KimJSetd | 25 8 (32%) 6 (24%) 11 (44%)
Kalkan HE® 30 - 19 11
Kaur $® 115 - 53 (46.1%) 62 (53.9 %)
Presentstudy | 40 12 (30%) 12 (30%) 16 (40%)

The present study found more cases with myomewalsion similar to study done by
Kim JS et d*. 12 cases of endometrial curettage were not agpéicfor these criteria
which acts as a limiting factor while comparing lwither studies which exclusively

used hysterectomy specimens only.
When compared with p16 staining in the presentystcaises with more than

50% myometrial invasion had strong/ diffuse, nucleanuclear to cytoplasmic p16
staining compared to cases which are under less 5086 myometrial invasion
category, where mild to moderate/ patchy, cytoplasar nuclear to cytoplasmic
patterns are more common. Similarly study done lbyk#&h HE® found increased

expression of p16 in cases with >50% myometriahgion.
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Table 43: Comparing lymphovascular invasion with oher studies

Studies LVI positive Focal LVI LVI Negative
Kalkan HE® 6 24
Kaur $® 19 (16.5%) 93 (83.5)
de Biase D et &° 33/211 (16.6%)
Present study 15 (37.5%) 4 (10%) 9 (22.5%)

In present study, a greater number of lymphovascplasitive cases are there
compared to other studies. Reason could be the freareency of high grade cases in
present study compared to study done by Kalkaf’ Meich had only endometroid
type of carcinoma. Study done by da Biase D & aind Kaur & had a greater
number of endometroid and stage 1 endometrial mamtas when compared with

present study.

Presence of lymphovascular invasion was stronglyelil to diffuse and strong pl16
staining when compared to patchy and weak to meéelstaining in absence of focal
lymphovascular invasion. Similarly study done bylkém HE® commented high rate

of p16 expression in patients with lymphovascul@asion.
Presence of perineural invasion

In present study more number of cases are therepsméisence of perineural invasion
(17) compared to PNI absent cases (11). PNI pesitases had more diffuse pl6
staining where most cases had >50% tumor cell ipibgitvhen compared of PNI
negative cases which had more cases of patchyirgjamth variable tumor cell
positivity including most cases under <50% tumol pesitivity. However, pl16

staining intensity and site was not significant.
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Comparing p16 staining in endometrial carcinoma wih other studies

Study done by Yemelyanoval‘}i and Reid- Nicholsol found that all serous
carcinoma expressed diffuse p16 staining comparetidometroid type of carcinoma
which had patchy distribution. All FIGO grade 1 af@d(Low grade) had focal
expression of p16 as per Reid- Nichol€bstudy done by Wei ¥f states that FIGO
grade 3 endometroid carcinoma cases show diffuge pokitivity in some cases.
Another study by Saad B8 on 28 cases of undifferentiated carcinoma found
that>50% of the cases of undifferentiated carcin@xjpress diffuse pattern of p16
staining. The present study demonstrates diffuggession of pl6 in all serous
carcinoma, few cases of FIGO grade 3 endometraicireama. Patchy in all FIGO
grade 1 and 2 endometroid carcinoma and most ciseKsO grad 3 endometroid
carcinoma. Our findings are similar to the studyeldy Yemelyanova &% Reid-
Nicholsori” and Wei J¥* Poorly differentiated carcinoma in the presentgtalso
expressed diffuse p16 expression which is simidahé study done by Saad Rl

of the remaining rare types in our study expresdifidse expression of p16 which
were not included in these studies includes casaramma, small round blue cell
tumor and a case suspicious of malignancy. Theessmn of pl6 distribution
amongst different histological types of endometrizdrcinoma is statistically

significant (p value < 0.001)

Study by Had noticed that half of the FIGO grade 3 endometzEctcinoma were
positive for p16, while most FIGO grade 1 and 2 everegative. Kalkan HE
commented a high rate of pl6 expression in allepsdi of grade 3 and type 2
endometroid carcinoma. The present study found rtiedt all cases of grade 3 and

type 2 endometrial carcinoma expressed both nueledrcytoplasmic positivity, but
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few cases of FIGO endometroid grade 1 and 2 exgdessly cytoplasmic positivity

which was considered negative as per other studies.

Our findings are similar to the study done by KalkdE™. The expression of p16
according to dominant staining site across diffetgpes of endometrial carcinoma
was statistically significant (p value= 0.0020)dstwlone by Matsdi® found 2 out of

62 cases of serous carcinoma which were completebative for pl6, giving a
terminology of “p16 null” to such cases. Howevee did not find any such case in

our present study.

Study done by Yemelyanova'® found that all serous carcinoma expresses 90-100%
tumor cell positivity when compared to endometre@icinoma which expressed
variable percentage positivity of tumor cells ramggirom 10 to 90%. Similarly, the
present study found all cases of serous carcinoqpiessing >50% (90-100%) tumor
cell positivity in all cases. Endometroid carcinoregpressing variable positivity
ranging from <10% and going up to 90%. This findisgimilar to the study done by
Yemelyanova A% All FIGO grade 3 endometroid carcinoma expresss@bo tumor

cell positivity. All rare categories like carcinesama, poorly differentiated, small
round blue cell tumor and suspicious of malignaespressed >50% tumor cell
positivity. The difference of percentage positivitfytumor cells amongst histological

types of endometrial carcinoma is statistically sighificant. (p value= 0.2654)

According to the study done by Yemelyanov&®Aall serous carcinoma express
strong 16 positivity while most endometroid carcimexpressed weak- moderate and
occasionally moderate- strong p16 positivity (puead 0.0001). Similarly, study done
by Hadf® found strong pl6 positivity in all cases of seratacinoma. Reid-

Nicholsort’ demonstrated that FIGO grade 1 and 2 (Low- gragtejometroid
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carcinoma typically exhibit weak pl6 expression lklemonstrated stronger pl6

expression in FIGO grade 3 endometroid

carcinoma, in epithelial component of carcinosara@and clear cell carcinoma. The
expression of pl6 was strong in serous carcinomealpe<0.001). Wei 3% also

states that strong pl6 positivity can be seen iw tmses of FIGO grade 3
endometroid carcinoma. In present study all seroascinoma express strong
positivity for p16. All cases of FIGO gradel an@xress mild- moderate positivity.
Most cases of FIGO grade 3 endometroid carcinonpaess strong positivity and
occasional case of moderate positivity. This figdia similar to the study done by
Yemelyanova A% Hadf®°, Reil-Nicholson and Wei ¥¥. The remaining rare variants
in our study like carcinosarcoma, poorly differatgéd carcinoma, small round blue
cell tumor, one case of suspicious of malignancyevarongly positive. The intensity
of pl6 expression among different types of endaaletarcinoma is statistically

significant (p- value<0.001).
Comparison of p16 expression across FIGO grades ehdometroid carcinoma

In study done by Yemelyanova® expression of p16 was not statistically significa
among the different FIGO grades of endometroid eretdal carcinoma (p value=
0.5), however, a slight increased expression indFifeade 3 was observed compared
to other 2 groups. In the present study, all FIGadgl and 2 had patchy distribution,

most expressed weak-

moderate intensity and had lesser percentage atysdf tumor cells. Whereas, few of
the FIGO grade 3 endometroid carcinoma exhibiteahgt diffuse, >50% tumor cell
positivity. These all parameters (Staining patténtensity and percentage positivity

of tumor cells) found a statistical significance arg different grades of FIGO (P
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values <0.05). However, staining site across dfie=IGO grades was statistically

not significant (p value= 0.0960).

Expression of p16 was not statistically significanstudy done by Yemelyanovd &
but we found a significance, the reason could be afsmore parameters for pl6

related to p16 expression in the present study.
Comparison between endometrial carcinoma and hypetpsia

In present study we found that there was statifiticsignificant difference in
expression of p16 between endometrial hyperplasithcarcinoma in an increasing

manner which can confirm the progression of enddaietarcinoma from hyperplasia

Similarly study done by Kalkan HEon progression of endometrial carcinoma used 4
groups including normal proliferative endometriusimple no-atypical endometrial
hyperplasia, complex atypical endometrial hypeliplaend endometrial carcinoma
revealed statistically significant difference of6p&xpression amongst the groups

(p<0.001)

Comparison of invasive front expression of endomeial carcinoma with other

studies:

present study found 12 out of 40 samples of endamhetarcinoma which show
increased expression of p16 in invasive fronts tharentral part of the tumor which
is similar to the study done by Horrée*f{ who explored the expression of hypoxia

and proliferation related proteins and found 1B®tases for p16.

The explanation provided was increased proliferaiad gradual disruption of cell
cycle control proteins cyclin E, pl16, and cdk2hestthan an enhanced hypoxic

response’’
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CONCLUSION

Our study found a statistically significant corteda between different grade and
types of endometrial carcinoma and pl6 expresdidm.observed that tumors with

high histological grading exhibited high levelspde expressions.

We found a statistically significant correlation tlween predictive prognostic
parameters and pl6 expression. Thus, it can hetp assess the aggressiveness of

tumor and progression from low grade tumor subtypdsgh grade subtypes.

We also found a statistically significant differenén pl6 expression between
endometrial hyperplasia and carcinoma, its expoessicreases from hyperplasia
without atypia, with atypia to endometrial carciremnThus, it can be used to assess

the progression from endometrial hyperplasia teinama

These findings suggest that pl6 can serve as \eludibgnostic and predictive
prognostic marker along with other IHC markers imd@metrial carcinoma and

hyperplasia.
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Limitations

Sample size was limited in our study due to timast@ints. The study on higher

number would be better.

Our study was unable to keep up the follow up efphatients due to time constrains.
A comparative study between p16 expression anémt&iprognosis would be better

to understand the prognostic value of the p16 IHiCker.

Future aspects

There are very limited studies on the expressiopl® in the endometrial carcinoma
and its predictive value in prognosis. Hence, nmettelies are needed for a better

understanding of its expression in endometrialinaroa.
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SUMMARY

This cross-sectional study was done at Histopagiyolaboratory at KLE'S
Dr. Prabhakar Kore Charitable Hospital And Mediddésearch Center,
Belagavi by collecting data and blocks of endomaktgarcinoma cases
between January 2021 to December 2024 and equivalenber of cases of

endometrial hyperplasia.

The objectives of the study were to evaluate exgwasof p16 in endometrial
carcinoma, to compare its expression in endometdaicinoma and
hyperplasia and correlate pl6 positivity score withnicopathological

parameters.

The study took into account 40 samples of endoaletarcinoma and 40

samples of endometrial hyperplasia.

Of 40 cases of endometrial carcinoma, the patiexgées ranged from 39 to 74

with mean age of 61.15 + 8.27 years.

Of 40 cases of endometrial hyperplasia, the pasiexge ranged from 35 to 65
years old, with a mean age of 45.77 + 6.29 yeaostMreferred procedure for
endometrial carcinoma was hysterectomy (60%), whilest preferred

procedure for endometrial hyperplasia was dilatattmd curettage (70%).
Postmenopausal prevaginal bleeding was most comsyimptom in cases of
endometrial carcinoma. Abnormal and heavy menstoledding were most

common symptom in case of endometrial hyperplasia.

5- 10 mm endometrial thickness range was more cammoendometrial

hyperplasia with mean thickness of 11.47 = 4.25c#&ses of endometrial
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carcinoma >10mm endometrial thickness was mostafeay, with mean

thickness of 16.95 + 7.18.

Of 40 cases of endometrial carcinoma 24 (60%) Wewegrade and 16 (40%)
were of high grade. Out of 40 cases of endomdtsiperplasia 32 (80%) were

hyperplasia without atypia and 8 (20%) were hyesial with atypia,

All serous endometrial carcinoma had diffuse

pl6 positivity while all endometroid FIGO grade dda2 exhibited patchy
distribution. FIGO grade 3 was having both patchy diffuse positivity. (p

value= 0.001)

All serous carcinoma had >50% (90- 100%) tumor gabitivity while
endometroid carcinoma had variable (<10-80%) tumel positivity. The
difference was not statistically significant acrdg$erent types og endometrial

carcinoma (p value= 0.2654)

Among rare variants carcinosarcoma, poorly difféeged carcinoma, small
round blue cell tumor and suspicious of malignaeshibited diffuse p16

distribution with >50% tumor cell positivity.

All serous, endometroid FIGO grade 3, poorly dé#farated carcinomas,
small round blue cell tumor and suspicious of nraigcy showed nuclear or
nuclear and cytoplasmic positivity. Endometroid BIGgrade 1 and
carcinosarcoma predominantly exhibited either dgsmic or nuclear and

cytoplasmic positivity. (p value= 0.0020)

All serous, 80% endometroid FIGO grade 3 show stioositivity, along with

rare cases like poorly differentiated, small roubllie cell tumor and
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suspicious of malignancy. All endometroid FIGO g@sdl, 2 and
carcinosarcoma show weak to moderate staining (pewa0.001). where
FIGO grade 1 had more cases (70%) of weak positoaimpared to FIGO

grade 2 (38%).

» High grade endometrial carcinoma had more casediffoise (81%), strong
(81%), nuclear (56%) and >50% tumor cell positi{it90%) compared to low
grade carcinoma which had more number of Patch$6]9%eak to moderate
(50%,45%), nuclear and cytoplasmic (54%) and véeialomor cell positivity

(10-90%). (p values= 0.001, 0.0035)

« Among 40 cases of endometrial hyperplasia all cdmsab diffuse staining
distribution of pl6. There was statistically sigraint difference between
hyperplasia with atypia and without atypia, based staining intensity,
percentage positivity of tumor cells (p values=00)0and dominant staining

site (p value= 0.0020).

*  While comparing between endometrial carcinoma apgefplasia, except
staining intensity (P value= 0.3880), all the otharameters were statistically

significant. (P values< 0.05)

» In endometrial hyperplasia all cases had patchyildigion but in endometrial

carcinoma only 65% cases had patchy distributiora(pe= 0.001)

* Most endometrial hyperplasia (35%) had <10% tunedr mositivity but most
endometrial carcinoma (60%) cases had >50% tunibpasitivity (p value=

0.001)
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 More number of cytoplasmic only staining was obednin endometrial
hyperplasia (45%) cases compared to endometrieincema (12%). (p value=

0.0030)

» 10 out of 40 cases exhibited increased intensitgld in the invasive fronts

compared when compared to centre parts of tumor.

* FIGO grade 3 had more cases of diffuse (40%), gt(80%) and >50% tumor
cell positivity (100%) compared to FIGO grade 1 &h@P values= 0.0285,

0.0080, 0.001)

» There was statistically significant association pi6 expression with
myometrial, lymphovascular and perineural invasiorcases of endometrial

carcinoma.
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Annexures

ANNEXURE — | - INFORMED CONSENT FORM

“EXPRESSION OF P16 IN ENDOMETRIAL CRACINOMA- HOSPITA L

BASED CROSS-SECTIONAL STUDY”

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Introduction: The purpose of this study is to study the expr@ssid pl6 in
endometrial carcinoma and hyperplasia and its #&#sme with clinicopathological

parameters.

Explanation of procedure: During this study, block will be collected from the

pathology department and would be used for studggse for the general benefit.

Possible benefits from participating in the study: This study may give

opportunities for novel targeted therapies.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgntill never be revealed. The
data collected from you will be kept confidentialdaonly processed or aggregated

data will be used for publication.

Financial incentives: You will not receive any payment for participatiimgthis study
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Cost of investigationsdone during the course of study will be paid by phiecipal

investigator

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisfeedscientific purposes and or

presented to scientific groups. However, your idgntill never be revealed.

Questions:In case of any questions with regard to this stydy, are free to contact:

Principal Investigator, Department of Pathologyy Medical College, Belagavi If
you have any question or complaints with regargotar right as study participant you
may contact Dr Harsha Hegde, Chairperson, Ethioahrgittee of JNMC, 0831-

2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving afiyyour legal

rights.

Page 118



Annexures

ANNEXURES Il — CONSENT STATEMENT

| am making a voluntary decision to participateha study EXPRESSION OF P16
IN  ENDOMETRIAL CRACINOMA- HOSPITAL BASED CROSS-
SECTIONAL STUDY”. My signature below indicates that | have dedide
participate and | have read the information prodidebove or the information
provided above has been read to me in the langtredel understand best. | was
given the opportunity to ask questions and thay thave been answered to my

satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURES IIl - STAINING PROTOCOL H&E

HEMATOXYLIN AND EOSIN STAIN

REAGENTS

1. Erhlich’s Haematoxylin solution
2. Eosin Y solution 1%

3. 1% acid alcohol solution

HEMATOXYLIN AND EOSIN STAIN — PROCEDURE

1. Deparaffinise the tissue sections in xylene (Xylérfer 5 mins+ Xylene 2 for
5 mins

2. Subject the tissue section to water through redugiades of alcohol (90%
alcohol for 5 mins + 70% alcohol for 5 mins)

3. Keep it in hematoxylin for 8 to 10 minutes

4. Rinse itin tap water for 2 mins

5. Differentiate with 1% acid alcohol for 10 sec

6. For bluing - place in tap water for about 10 misute

7. Counter stain by eosin 1-2 minutes

8. Rinse in water

9. Dehydration increasing grades of alcohol (70% adtdbr 30 sec + 90%
alcohol for 30 sec)

10.Clearing is done by Xylene (Xylene 1 for 5 mins yefe 2 for 5 mins

11.Mount it with Dibutylphalate Polystyrene Xylene (RP
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ANNEXURES IV — STEPS OF P16 IHC PROCEDURE

(TRIS buffer+ EDTA)- Buffer solution required amount of buffer is prepared

Tissue section is cut on a microtome with 3 micritmskness and collected on coat
slides

[1%

|

Bake the sections at 37 degree celsius overnigiarB test bake it at 60 degrees|
Celsius for 1 hour

]

Deparaffinise steps-

Xylene 1-10 minutes

Xylene II- 10 minutes
Absolute alcohol I- 10 minutes
Absolute alcohol II- 5 minutes

Rinse in distilled water- 1 minute

]

Antigen retrieval (TRIS buffer+ EDTA)- Buffer solon

-

Required amount of buffer is prepared and coolshides in pressure cooker fo
whistles

-

Allow it to cool to room temperature for 15 minutes

-

Wash with wash buffer 2 times with gap of 30 sesoaach

-

Wash with water buffer 3 rimes with gap of 30 satn

]

Apply 3% hydrogen peroxide- 8 to 10 minutes
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-

Primary monoclonal antibody for p16 protein (biogehis incubated for 30 to 60
minutes in closed chamber at room temperature

-

Wash with wash buffer 3 times with gap of 30 secoeach

-

Apply polymer Horseradish peroxidase (HRP) for @3® minutes in closed chamb
at room temperature

D

-

Wash with wash buffer 3 times with gap of 30 secoeach

-

Apply Diaminobenzidine (DAB) substrate for 10 miesit

-

Wash with water for 2 minutes

-

Wash with distilled water for 1 minute

-

Counter stain with Haematoxylin- 3 minutes

]

Counter stain with Haematoxylin- 3 minutes
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ANNEXURES -V

MASTER CHART
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SURGERY CLINICAL RADIOLOGICAL
IHC STAINING PATTERN TYPE FEATURES FINDING
H-J H.J ©Q € 3 o c

5| >z 0w Clgl2lolslalallalele 12 828 lulslal<llsB|2|5|=]2|3 |
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o= onc olElB|V ig|RIA|S| & = S | . 45|02 |2 glE3|15|&|Y|s|8l=18] 2
=5 |< 22 % Ol |& S| 2|2|Z|B|32|2|7 x4 alT|< SE(Z|z|x|8|Y

z S < < 3 22| 2 ) s ol

[ = =

1544 | 74 Endometroid grade 3 B + +|+|+|E]| + - + 8 + | + >50| + +
3128 | 50 Endometroid grade 2 A + + +|C + + | + + 26 | + | + <50| + -
961 |58 Endometroid grade 1 A + + +|+|E + + |+ + 13 + |<50| - -
593 |55 Endometroid grade 1 A + | + +|+|C + - |+ + 25 + <50| - -
1853 [ 69| Papillary serouscarcinoma | B | + +|+ | +|NJ|+ + | + + 34 + >50| - | yes
2638 | 67 Carcinosarcoma+B16 B| + +|+[+]|C + [NA + | + 22 + NA [NA
4719 | 73 Endometroid grade 2 A + + +|+|E + |NA + + 8 + NA|NA| -
3999 | 72 Endometroid grade 3 B+ +|+ | +|NJ|+ - |+ + 20 | + | + >50| + +
5201 | 71 Endometroid grade 2 A + +|+|+|E + - |+ + +| 17 + + <50| - +
3169 | 59| Papillary serouscarcinoma | B | + +|+ | +|NJ|+ NA + + 16 + NA|NA| NA
4414 | 52 Endometroid grade 2 A + +|+|+|E + - |+ + 12 |+ | + + <50| + -
3157 | 72| Small round bluecell tumor | B | + + | + N[+ + | + + 10 + >50| + +
411 (71 Endometroid grade 1 A + + +|+|E + NA + | + 12 + NA|NA| NA
2771 | 67 Carcinosarcoma B| + +|+|+]E + -1+ + 13 |+ + >50| + +
2455 | 60 Endometroid grade 3 B + +|+|+|E + |NA + + 12 + NA|NA| NA
4363 | 59 Endometroid grade 2 A + + +|C + - |+ + 15 + <50| + +
5387 | 39 Endometroid grade 2 A + + +|+|E + NA + + 28 + NA|NA| NA
2074 | 50 Endometroid grade 1 A + + +|C + |NA + + 26 + NA|NA| NA
3218 | 58 Endometroid grade 2 B + + +|+|E + - |+ + 10 + >50| - -
3079 | 60 Endometroid grade 2 B + +|+|+|E + - |+ + 16 [+ + >50| + +
1690 | 53 Endometroid grade 1 A + + +|+|C + - |+ + 18 + <50| - -
3220 | 70| Papillary serouscarcinoma | B | + +|+ | +|NJ|+ NA + + 12 | + NA|NA| NA
723 | 69| Papillary serouscarcinoma | B | + +|+ | +|NJ|+ + | + + 13 [+ | + >50| + +
2256 | 61 Endometroid grade 2 A + + +|+|C + + | + + 28 | + <50| - |Focd
3635 | 68 Endometroid grade 3 B + +|+|+|E| + NA + + 13 + NA|NA| NA
2712 | 52 Endometroid grade 1 B + | + +|C + - |+ + 34 | +]+ >50| + |Focd
651 [ 57 |Endometroid adenocarcinoma 1| A + + +|+|E + NA + + 15 + NA [NA| NA
464 | 52 Endometroid grade 1 A + + +|+|E + + | + + 10 + <50| - -
1059 | 59 Endometroid grade 1 A + + +|C + - |+ + 14 |+ |+ <50| + -
4281 | 68| papillary serouscarcinoma | B | + +|+|+|E| + + | + + 7 + | + >50| + +
4242 | 69 Endometroid grade 2 B + +|+|+]|E + - |+ + 12 [+ | + >50| - +
5464 | 59| Papillary serouscarcinoma | B | + +|+ | +|NJ|+ + | + +]| 20 + >50| + +
2408 | 61 |Poorly differentiated carcinomal B | + +|+ | +|NJ|+ NA + + 15 [+ |+ >50| + +
2795 | 62 Endometroid grade 3 B+ +|+ | +|N|+ + | + + 14 | + >50| + +
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1157 [ 61 Endometroid garde 2 A + +|+|+|E + |NA + + 16 | + NA|NA| NA
3846 | 57| suspicious of malignancy Al + + | + N | + NA + | + 10 + NA|NA| NA
2893 | 62 Endometroid garde 2 B + + +|+ [N + - |+ + 19 + |>50( + |Focal
2491 | 70| papillary serouscarcinoma | B | + +|+|+|E]| + NA + | + 11 [+ | + >50| + +
4020 | 48 Endometroid grade 1 A + + +|+|E + |NA + + 26 | + | + <50| - -
5247 | 52 Endometroid grade 2 A + + +|+|C + NA + + 28 | + <50| - |Focd
769 | 43| Hyperplasiawithout atypia + | + +|C + + + 12

2804 | 46| Hyperplasiawithout atypia + | + +|C + + + 11

890 | 47| Hyperplasiawithout atypia + + +|+|E + + + +| 12

3833 | 44| Hyperplasiawithout atypia + | + +|C + + + 8

3858 | 50| Hyperplasiawith mild atypia + + +|+|E| + + + 6

2028 | 48| Hyperplasiawithout atypia + + +|C + + + 9

3055 | 46| Hyperplasiawithout atypia + | + +|C + + + 9

3104 | 44| Hyperplasiawithout atypia + | + +|C + + + 22

1327 [ 54| Hyperplasiawithout atypia + | + +|C + + + 11

3230 | 48| Hyperplasiawithout atypia + + +|+|E + + + 8

2570 | 43 Hyperplasiawith atypia + +|+|+|E| + + + 10

473 |47 Hyperplasiawith atypia + +|+|+|E| + + + 20

1540 [ 35| Hyperplasiawithout atypia + | + +|C| + + + 12

-2210| 40| Hyperplasiawithout atypia + + +|+|E + + + 9

222 | 46| Hyperplasiawithout atypia + + +|+|N| + + + 18

274 | 50| Hyperplasiawithout atypia + | + +|C + + + 10

957 | 60| Hyperplasiawithout atypia + + +|+|C + + + + 8

233 | 38| Hyperplasiawithout atypia + | + +|C + + + 4

2155 | 43| Hyperplasiawithout atypia + + +|+|N| + + + 8

2165 | 46| Hyperplasiawithout atypia + + +|+|E + + + 14

2686 | 40| Hyperplasiawithout atypia + | + +|C + + +| 18

1221 [ 40| Hyperplasiawithout atypia + | + +|C + + + 8

1882 [ 58| Hyperplasiawithout atypia + + +|+|C + + + 9

1753 [ 44| Hyperplasiawithout atypia + + +|+|E + + + 9

1813 [ 38| Hyperplasiawithout atypia + + +|+|E + + + 12

1842 [ 65| Hyperplasiawithout atypia + | + +|C + + +| 10

836 | 39| Hyperplasiawithout atypia + + +|C + + + 9

560 | 45| Hyperplasiawithout atypia + + +|+ [N + + + 18

507 | 45| Hyperplasiawithout atypia + + +|+|C + + +|+| 10

3940 | 42| Hyperplasiawithout atypia + | + +|C + + + 13
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2528 | 46| Hyperplasiawithout atypia + + +|C + + + 21
2303 | 43| Hyperplasiawithout atypia + + +|C + + + 16
2648 | 50| Hyperplasiawithout atypia + + +|+|E + + + 7
2674 | 45| hyperplasiawith mild atypia + + +|+|E + + + 9
3776 | 36 hyperplasiawith atypia + +|+ | +|NJ|+ + + 9
391 |53 Hyperplasiawith atypia + +|+|+|E| + + + 14
307 |51 Hyperplasiawith atypia + +|+|+|E + + + 10
201 | 51| Hyperplasiawithout atypia + + +|+ [N + + + 10
2441 | 40| Hyperplasiawithout atypia + | + +|C + + + 17
2452 | 42 Hyperplasiawith atypia + +|+ | +|N|+ + + 9




