ISSN 0973-9653

No 2

June 2015

Focus Area:

ENDOMETRIAL CANCER

i

&\ Rajiv Gandhi Cancer Institute
P and Research Centre

A Unit of Indraprastha Cancer Society

Registered under “Societies Registration Act 1860”




CANCER NEWS JUNE 2015

From the Desk of Director Research

Endometrial cancer isthesixthmost common cancer inwomenworldwide. Itismainly adiseaseof high-incomecountries,
wherethehighestincidenceof endometrial cancer isin North America, and Central and Eastern Europe; andthelowestincidence
inMiddleand Western Africa. Theincidence of caEndometriumisvery low inIndiabut highest being observedin Bangal ore
and Delhi. Factorsthat increasetherisk of endmometrial cancer isincreased or prolonged oestrogen exposure, either because
of early menarche or late menopause, obesity, nulliparity, anovulation and unopposed exogeneous oestrogen including
tamoxifen.

Endometrial Cancers need to be clinically staged for appropriate management. FIGO advocates surgical staging alsoin
addition to clinical staging. There have been many changesin the management of endometrial cancer. Minimally invasive
surgery isnow an acceptable aternative. Treatment paradigmsfor endometrial cancer arerapidly evolving. New minimally
invasivesurgical techniqueshavehel ped to reducethemorbidity of womenwith early-stagetumorsundergoing hysterectomy.
Although thereismore dataon pelvic and para-aortic lymphadenectomy, their role continuesto be debated. A growing body
of evidencehashel pedto stratify womenwithintermediate-risk endometrial cancer to optimizeadjuvant therapy inthissubset
of patients. There have beenimportant devel opmentsin chemotherapy in endometrial cancer, which may be promisinginan
adjuvant setting. For womenwith high-risk and metastatic endometrial cancer therehasbeenarenewedinterestinincorporating
chemotherapy into treatment paradigms. Hormonal therapy remains an important option in recurrent disease and our
understanding of the biology of the disease may help determine which patients may benefit most.

Themost notabledevel opment inthetreatment of endometrial cancer, aswithmany tumors, istheincreasing understanding
of tumor genomics, which seeksto identify mutationsin genesin the tumor that might “drive” or cause the tumor to grow.
Onesuchexampleinendometrial cancer hasalready shownthat mutationsinapathway called PI3K/AKT/M TOR arecommonly
found, and patientswith recurrent disease may benefit from using adrug that targetsthispathway called everolimus(Afinitor,
RADOO01). Another type of targeted therapy recently shown to have activity for patients with endometrial cancer are called

angiogenesis inhibitors, such aswith the drug bevacizumab (Avastin) that targets blood vessel growth that feeds tumors as
one mechanism of itsaction.
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Thepresentissueof theCancer News highlightsthenewer advancesinthefield of "CaEndometrium" and featuresregul ar
articles, such as Special Feature, Guest Article, Perspective, and In Focus. We are grateful to Prof Neerja Bhatla, Professor,
Dept of Obstetrlcs& Gynaecology and Dr Kusum Lata Senior Resident, All Indialnstitute of Medical Sciences, Delhi for the
"Guest Article"; Dr Shalini Rajaram, Director Professor, Dept of Obstetrics & Gynecology UCMS & GTBH; Dr Anupama
Rajanbabu, ASSOCI ate Prof, Dept of Gynecological Oncology, Amritalnstitute of Medical Sciencesand Research Centrefor
"Perspective".

Suggestions/ comments from the readers are welcome.
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SPECIAL FEATURE

ENDOMETRIAL CARCINOMA
Introduction

Cancer of the endometrium is the second most
commongenital cancerinindianwomen, secondonlyto
carcinoma of the cervix. In the western countries it
continues to be the most common genital cancer in
women.YThemgjor predisposingfactorsforendometria
cancer areobesity, diabetesand hypertension, though
geneticpredispositionandfamilial incidencearealso
known. Unopposed and continual useof estrogencan
alsopredisposetoendometrial cancer. ??

Epidemiology

Worldwide,in2008, 288,000womenwerediagnosed
with uterinecancer. Theincidencewasfoundtobeas
highas12.9 per 100,000womenand mortality ratewas
2.4 per 100,000indevel oped countries. Indevel oping
countries, itsincidenceis5.9per 100,000withamortality
rate of 1.7 per 100,000.“1t is estimated that in India
eachyear thereareabout 8,800 new casesof endometrial
carcinomawithanageadjustedincidencerateof 1.9 per
100,000. TheNetwork of Cancer Registrieshasreported
avariableincidenceratewithindifferent partsof India,
withavery highrateof 4.3 per 100,000inDelhi.®

Histopathology

Endometria carcinomasareclassfiedintotwomajor
types(I andI1) based uponlightmicroscopi cappearance,
clinical behavior, and epidemiol ogy. Mostendometrial
arecarcinomas. However, carcinosarcomasand other
raremalignant neoplasmsari seintheendometrium.

Type | tumorsinclude tumors of endometrioid
histology, aregradel or 2; and compriseapproximately
80 percent of endometrial carcinomas. Thesetumors
typically have a favorable prognosis, are estrogen
responsive, and may bepreceded by anintraepithelial
neoplasm (atypical and/or complex endometrial
hyperplasia).®®

Type Il tumors account for 10 to 20 percent of
endometrial carcinomas. They include grade 3
endometrioid tumors as well as tumors of non-
endometrioid histology: serous, clear cell, mucinous,
squamous, transitional cell, mesonephric, and
undifferentiated. Thesetumorsareoftenhighgrade, have

Type 1
40 - 60 years

Type 11
Elderly

H/O Chronic anovulation or
estrogen replacement therapy

No H/O Hyperestrogenism

Endometrial hyperplasiais
common

Well-differentiated, Stagel,
Nonmyoinvasive

Atrophicnon-neoplastic
endometrium

High stage with deep
myoinvasion present

Endometrioid histology Special variant carcinomas

High grade Endometrioid carcinomas

ER/PR Negative, p53 Positive,
High Ki-67 index

ER/PR Positive, p53 Negative,
Low Ki-67

Good prognosis after surgery Molecular genetic abnormalities present

Poor prognosis after surgery

apoor prognosis, and are not clearly associated with
estrogen stimulation. A precursor lesion is rarely
identified.®®

Modified FIGO Grading System

Grade 1: Five percent or less of a nonsguamous or
nonmorular solidgrowth pattern.
Grade 2: Six to fifty percent of a nonsgquamous or
nonmorular solidgrowth pattern.
Grade 3: More than 50% of a nonsguamous or
nonmorular solidgrowth pattern.

Cytologicfeatureswhichareusedinformulatingfinal
grade:

* Notable nuclear atypia inappropriate for the
architectural graderaisesthegradeof aGrade 1 or
Grade2tumor by onelevel.

* In serous adenocarcinomas, clear cell
adenocarcinomas and areas of squamous
differentiation, nuclear gradetakesprecedenceover
architecture.

Hysteroscopic findings of endometrium in a case
of carcinoma endonectrium

3
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Risk Factor

Relative Risk

Increasing Age

Women 50 - 70 years of age have 1.4 % risk

Unopposed estrogen therapy

2-10

Tamoxifentherapy

2

Early Menarche

NA

Late Menopause > 55 years age

Nulliparity

Polycystic Ovary Syndrome

Obesity

24

Diabetes Mellitus

2

Estrogen Secreting Tumors

NA

Hereditary Non Polyposis Coli

22 —50 % lifetime risk

Cowden Syndrome

13 -19 % lifetime risk

Family history of Ovarian, Breast or Colon cancer

NA

NA: Relativerisk not available
Adapted from datain Smith RA, von Eschenbach AC, Wender R, et al. American Cancer Society Guidelinesfor Early
Endometrial Cancer Detection: Update2001.

Serouspapillary carcinoma constitutes5-10%of al
endometria carcinomas. Itischaracterized by complex
papillary architecture, high grade nuclear features,
psammomatouscal cifications, lack of associationwith
hyperestrogenism and endometrial hyperplasia and
aggressivebehavior. Thesetumorsshow atendency to
developdeegpmyometria invasion, extensivelymphatic
invasionand presentationwithextrauterinespread.®

Clear cell adenocarcinomaconstitutes1-5%of al
endometrial carcinomas. It is composed of clear or
“hobnail” cellsarrangedinsolid, tubulocysticor papillary
patterns. Itisfrequently diagnosedinadvancedclinical
stageand haspoor prognosis.However, if limitedtothe
uterine corpus it has a better prognosis than serous
adenocarcinomaof thesamestage.

Mixed adenocarcinoma tumor is composed of
admixture of endometrioid carcinoma or mucinous
carcinomaand serousor clear cell carcinomainwhich
theminor typemust compriseat | east 10% of thetotal
volumeof thetumor.

Squamouscd | cardnomaisoftenassodatedwithcervica
stenosis and pyometra. Primary pure squamous cell
carcinomaof endometriumisrareanditisnecessary to

Pic I: Multiple Fibroids

exclude predominantly squamousdifferentiation of an
endometrioidadenocarcinomaandcervica squamouscell
carcinomaextendingintoendometrium. Prognosi sispoor.

Other variantsarerareandincludetransitional cell
carcinoma, small cell carcinomaand undifferentiated
carcinoma. 361

Clinical Features

Endometrial carcinoma typically presents with
abnormal uterinebleedingandismost commoninwomen
who are postmenopausal and with increasing agein
premenopausa women. Occasionally,womenwithno
abnormdl uterinebl eeding presentwithabnorma findings
oncervical cytology.

Suspicionof thepresenceof endometrial neoplasia
(neoplastic endometrialhyperplasia or carcinoma)
dependsupon symptoms, age, and thepresenceof risk
factors. Abnormal uterine bleeding is present in
approximately 75 to 90 percent of women with
endometrial carcinoma. Theamount of bleeding does
not correlatewiththerisk of cancer.®

For different patient popul ations, thefollowingblesding
patternsshould promptendometrial evaluation:

Pic 2: T’ involves > 1/2 of myomtrium also isthumus and cervix
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Pic 3: T’ involves less then half of myomtrium

Postmenopausal women: Any bleeding, including
spotting or staining. Three to 20 percent of women
withpostmenopausal bleeding are found to have
endometrial carcinoma and another 5 to 15 percent
haveendometria hyperplasa

Age45tomenopause - Any abnormal uterinebleeding,
includingintermenstrual bleedinginwomenwhoare
ovulatory, frequent (interva betweentheonset of bleeding
episodesislessthan21 days), heavy (total volumeof >80
mL ), or prolonged (longer thansevendays). Inaddition,
endometrial neoplasiashoul d besuspectedinwomen
with prolonged periods of amenorrhea (six or more
months) and with an ovulation. Among cases of
endometrial carcinoma, 19 percent occur in women
aged45to54yearscomparedwith 6 percentinthoseaged
35to44 years.

Younger than 45 years: Abnormal uterine bleeding
that is persistent, occurs in the setting of a history
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Pic 4: Villo-glandular architecture irregular mazelike glands

ofunopposed estrogen exposure (obesity, chronic
anovulation) or failledmedica management of thebleeding,
orinwomenat highrisk of endometrial cancer*®
Diagnosis

Endometria carcinomai sahi stol ogicdiagnos sbased
upontheresultsof eval uationof anendometrial biopsy,
endometrid curettage, or hysterectomy specimen. Routine
preoperativehematol ogy and biochemistry shouldbe
performed, andaChest, Pelvicand Abdomina Computed
Tomographicscanisusually performed. It haslimited
ussfulnessindeterminingthedepthof myometrid invason
or presenceof nodal disease, but hasbeentraditional
investigationtoexcludeliver orlungmetastass, adnexal
massesor hydronephrosisinhighrisk cases. AnNMRI has
beenshowntohave83.3%accuracy for differentiating
deepfromsuperficid myometria invasionandapostive
predictive value of 89.8% for detection of cervical
involvement. PET scanhasanoverall diagnosticaccuracy
of 89.5% for detection of lymph node metastasisin
pati entswith untreated endometrial cancer, butitisnot
considered part of routineworkup. An elevated CA-
125 |evel s have been demonstrated to correlate with
advanced stageof diseaseincludingpositive lymphnode
aatus-(13,l4)

Staging!®

Revised 2009 FIGO staging for carcinomaof the
endometrium:
» StageO-carcinomainsitu
» Stagel - limitedtothebody of theuterus
* la-noorlessthanhalf myometrial invasion
* |Ib - invasion equa to or more than half of the
Myometrium
Stagell - cervical stromal involvement
endocervical glandularinvolvementonly isstagel
Stagelll - local or regional spread of thetumour
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Pic 5: Well formed glands mild nuclear plemorphism
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Pic 6: Irregular bronching glands

* Illa- tumour invadesthe serosaof the body of the
uterusand or adenexae

* |llb-vaginal or parametria involvement

* Illc-pelvicor para-aorticlymphadenopathy

* |llcl-positivepelvicnodes

* |llc2 - positive para-aortic nodes with or without
pelvicnodes

» StagelV - Involvement of rectum and or bladder
mucosaand or distant metastasis

* |Va-bladder or rectal mucosal involvement

* IVb-distantmetastases, malignant ascites, peritoned
involvement

Spread Patterns®

Endometria carcinomaspreadsby thefollowingroutes:
1. Direct extension to adjacent structures - Direct
extensionisthemost commonrouteof spread, andit
results in penetration of the myometrium and
eventudlytheserosaof theuterus Thecervix, falopian
tubes, andultimatdly thevaginaand parametriummay
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PlC 7: Stratlf ed nuclei in gland solld areas

2. Transtubal passageof exfoliated cells- Thepresence
of malignant cellsin peritoneal washingsand the
development of widespread intra-abdominal
metastases in some patients with early-stage
endometrial cancer strongly suggest that cellsmay be
exfoliatedfromtheprimary tumor andtransportedto
the peritoneal cavity by retrogradeflow along the
falopiantubes.

3. Lymphaticdissemination- Lymphaticdissemination
isclearly responsiblefor spreadtopelvicand para-
aorticlymphnodes. Althoughlymphaticchannels
passdirectly fromthefundustothepara-aorticnodes
throughtheinfundibul opevicligament, itisraretofind
positivepara-aortic nodesintheabsenceof positive
pelvicnodes. Itisquitecommontofindmicroscopic
metastases in both pelvic and para-aortic nodes,
suggesting simultaneousspread to pel vicand para-
aorticnodesinsomepatients. Thisisincontrast to
cervical cancer, wherepara-aorticnoda metastases
are virtually always secondary to pelvic nodal

beinvaded.
Adjuvant Treatment for Endometrioid Histology
Surgically Staged: Stage 1
Histological Stage |A (<50%) Myometrial Invasion Stage IB (>50%) Myometrial Invasion
Grade Adverse Risk Adverse Risk Adverse Risk Adverse Risk
Factors Not Present Factors Present Factors Not Present Factors Present
Observe Observe Observe Observe
Gl or or or
Vaginal brachytherapy Vaginal brachytherapy Vaginal brachytherapy
and/or pelvic RT
Observe Observe Observe Observe
Or or or or
G2 Vaginal brachytherapy Vaginal brachytherapy Vaginal brachytherapy Vaginal brachytherapy
and/or pelvic RT and/or pelvic RT
(Category 2B for pelvic RT)
Observe Observe Vaginal brachytherapy Pelvic RT
Or or and/or and/or
G3 Vaginal brachytherapy Vaginal brachytherapy pelvic RT Vaginal brachytherapy
and/or or Observe + chemotherapy
pelvic RT (category 2B for observation) (category 2B for chemotherapy)

glandular involvement.

Adverserisk factorsinclude age, positive lymphovascular invasion, tumor size, and lower uterine segment or surface cervical
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. . Adjuvant Treatment for Endometrioid Histology
Endometrial Carcinoma Stages I and occultstage -
. .. . . Surgically Staged: Stage IIIB, IIIC, IV
2 patlents requiring Surglcal Staglng Stage|11B Chemotherapy and/or Tumor directed RT
1. Gradell tumors> 2 cmindiameter StagellIC1 | Pelvic Lymph node positive Chemotherapy and/
2.Gradelll lesions StagellIC2 | Paraaortic Lymph node positive or
3. Clear cell or serouscarcinomas + Pelvic Lymph node positive Tumor directed RT
Y ; Stage IVA, Debulked and with no gross residual
0,

4. Grea_ter than 50./0 myometri alinvasion VB disease or microscopic abdominal Chemotherapy +RT
5. Cervical extension disease

. . . . Treatment for Serous or Clear Cell Adenocarcinoma

Adjuvant Treatment for Endometrioid Histology i — . : .
Includes surgical staging with maximal tumor debulking for gross disease
Surgically Staged: Stage ITIA Stage 1A Stage 1A Stagelll
GL Chemotherapy +RT (No myometrial invasion) (with myometrial invasion) Stage IV
Stage 1B, 11

o Observe

@ Tumor directed RT £ chemotherapy or
Chemotherapy + Vaginal Chemotherapy
Or brachytherapy + Tumor directed RT
. . Or
+
&S Pelvic RT + Vaginal brachytherapy Tumor directed RT
metastases. Stage I & Stage II (Occult) — Total Abdominal

4. Hematogenousdissemination-Hematogenousspread  Hysterectomy with Bil ateral Oopherectomy. A subsetof
most commonly resultsin lung metastases; liver,  suchpatientsrequireadditional surgical staging.

brain, bone, and other sites are involved |€ss  g¢, o0 11 (Clinical)— Total Abdominal Hysterectomy
commony. with Bilateral Oopherectomy withsurgical staging. In
Treatment'”-2 staging, thesurgeryisasfollows:

Thecornerstoneof trestmentfor endometrial cancer  1- Modified(Typell) radical hysterectomy
is total hysterectomy and bilateral salpingo- 2- Bilatera salpingo-oophorectomy
oophorectomy; thisoperationshouldbeperformedinal 3 Peritoneal washingsforcytologicsiudy
caseswhenever feasible. Many patientsrequiresome 4. Pelwclymphadmectomytotheml dcomm_onlllacarea
typeof adjuvantradiationtherapy tohelppreventvagind - Resectionof grossly enlarged para-aorticnodes
vaultrecurrenceandtosterilizediseaseinlymphnodes The 6 Omental biopsy _
surgery hastraditionally beenvialaparotomy, butmany /- Biopsy of any suspiciousperitoneal nodules
of thesepatientsareelderly andhavecomorbiditiessuch ~ Stage III—-Debulking surgery
asdizbetes, hypertension, andobesity. Minimallyinvasive  ggage IV —Treatment must beindividualized andmay
approaches are replacing open laparotomy for most  requiresometypeof modified pelvicexenteration. There
patientswithendometrial cancer. may besomeroleof cytoreductivesurgery, thoughdata

Thedecisiontoundertakesurgical stagingisusualy  js|imitedtosmall retrospectivestudies.
based onthehistopathology fromtheuterinecurettings,

indi : : Fertility P ti
thegrossfindingsonopeningtheuterusontheoperating  — - 5 Lok vanon

table, and possibly a frozen section of the resected Womenwithlow-risk endometria carcinomawho
utau’s-(17,18) wishtopreservefertility may becandidatesfor trestment

withprogestintherapy.®

Adjuvant Treatment for Endometrioid Histology ) ] .
Surgically Staged: Stage I All of thefollowingcriteriafor consideringfertility
G1 | Vagina brachytherapy Sparingoptionsfor management of endometria carcinoma
And/or must bemet:
Pelvic RT . . o
G2 | PavicRT 1. Well differentiated (grade |) endometrioid
+ Vaginal brachytherapy adenocarcinoma on dilatation and curettage
G3 | PelvicRT confirmed by expert pathol ogy review
+Vaginal brachytherapy 2. Disease limited to the endometrium on MRI
+ Chemotherapy (category 2B for chemotherapy) (pr eferr ed) or transvagi na ultrasound
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3. Absenceof suspiciousor metagtati cdiseaseonimaging

4. Nocontraindicationtomedical therapy or pregnancy

5. Patientshouldundergocounsdlingthatfertility sparing
optionisNOT standard of carefor thetreatment of
endometrial cancer

Post Treatment Surveillance

Post treatment surveillance is aimed at the early
detection of recurrent disease. For women with
endometria carcinoma, surveillancemainly consi stsof
monitoringfor symptomsand physical examination®:
1. Speculum and bimanual examinationevery 3to6

monthsfortwoyears, thenevery 6monthsor annualy
2. Thefrequency of examination dependson risk of

recurrent or persistent disease
3. Routineuseof serum CA-125andimaging varies
acrossinditutions

Prognosis

Theprognos sof endometrial carcinomaisdetermined
primarily by diseasestageand histology (Includingboth
gradeand histologicsubtype).Ingenerd , therateof five-
year survival for stagel diseasei sapproximately 80t090
percent, for stagell itis70to80 percent, andfor stages
[l and 1V itis20to 60 percent.(**2)
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GUEST ARTICLE

CA ENDOMETRIUM -
MANAGEMENT PERSPECTIVE

Introduction

CURRENT

Endometrial canceristhefifthmost commoncancer
inwomen, affecting318,000womenperyear globaly.[1]
Endometrial carcinomaisthecommonesttypeof femae
genital tract malignancy in the developed countries,
accountingfor nearly 50%of all new gynecol ogiccancers
diagnosedintheWesternworld(2).

InIndia(3) theincidenceof endometria carcinomais
showing anincrease. It isreported to be 4.6/100,000
women (Delhi cancer registery, 2013). M ost (75-85%)
of endometria carcinomaoccur inthesixthandseventh
decadesof life, and 95% occur inpatientsover 40years
of age(4).

The main risk factors are obesity and chronic
unopposed oestrogen stimul ation of theendometrium.
Endometria cancer canbedividedintotwomajor types:
Type 1 cancers-account for 80-90%, are oestrogen
dependent endometrioid adenocarcinomasand have
good prognosis. Type 2 tumours (nonestrogen
dependent) usudly presentlate behavemoreaggressively,
and carry apoor prognosisand therisk of relapseand
metastasisishigh.

Endometrial carcinomaisusually confined tothe
uterusat thetimeof diagnos sandassuchusually carries
an excellent prognosis with high curability (5,6).
However, patients with high-risk factors including
increased age, higher tumor grade, aggressivehistology
andadvanced stagerepresent real challenges.

Therehavebeen many changesinthemanagement of
endometrial cancer. Minimally invasive surgery isnow

anacceptabledternative. Althoughthereismoredataon
pelvic and para-aortic lymphadenectomy, their role
continues to be debated. There have been important
developmentsinchemotherapy inendometrial cancer,
which may be promising in an adjuvant setting (7).
Hormonal therapy remains an important option in
recurrent diseaseand our understanding of thebi ol ogy of
the disease may help determine which patients may
benefitmost (8).

Screening
Many Typelendometrial cancersdevel opbyway of a
precursor lesion. However, thereisnotumour marker or
screening method that can be applied to the general
population.

Althoughmost casesof endometrial carcinomaare
sporadic, somehaveahereditary basis, theprototype
being the Lynch syndrome hereditary nonpolyposis
colorectal cancer (HNPCC). Thisis an autosomal-
dominant cancer susceptibility syndromeassociatedwith
earlyonset colon, rectal, ovary, small bowd , ureter/rendl
pelviscancers, andendometrial cancer. Thelifetimerisk
of endometria cancerinLynchsyndromewomenis40%
t060%, arisk similar tothat of devel oping coloncancer
(9).Thereisno uniform screening strategy for these
women. Currently, the American Cancer Society
recommendsannual endometria biopsiesstartingatage
35 years for women known to have or be at risk for
HNPCC and doesnot recommend ul trasound scans.

Management

A gynecol ogiconcol ogist shouldbeinvolvedinthe
initial care of every woman seeking treatment for
endometrial cancer. Such involvement enhancesthe
preoperativeandintraoperativedecisonprocess, alows
compl etionof any necessary procedure(comprehensive
stagingor debulking), facilitatesdecisionregardingthe
needfor additiond therapy, andresultsinacomprehensve
and cost-effectiveclinica approach.

Carcinoma of the Endometrium : Staging FIGO 2009

IA Tumor confined to the uterus, no or < %2 myometrial invasion

IB Tumor confined to the uterus, > ¥ myometrial invasion

Il Cervical stromal invasion, but not beyond uterus

A Tumor invades serosa or adnexa

B Vagina and/or parametrial involvement

lci Pelvic node involvement

ncz2 Para-aortic involvement

IVA Tumor invasion bladder and/or bowel mucosa

VB Distant metastases including abdominal metastases and/or inguinal lymph nodes
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Extent of Surgical Procedure

Thestandardtreatment for endometrial carcinoma
remainssurgica andincludesexplorationwithcollection
of peritoneal fluidfor cytol ogicevaluation,total extra
fascial hysterectomy with bilateral salpingo-
oophorectomy andappropriatesurgica saginginpatients
consideredat risk for extrauterinedisease.

Role of Peritoneal Cytology

Positiveperitoneal cytology may carry aprognostic
significanceonly whentheendometrial carcinomahas
spread beyond the uterus (10-13). In patients with
clinical stagel and 11 endometrial carcinoma, positive
peritoneal cytologicresultsdidnotinfluencesurvival
whenthediseasewasconfinedtotheuterus. However,
when the disease had spread to the adnexa, lymph
nodes, or peritoneum, then positiveperitoneal cytologic
findingsdecreasedthesurvival ratefrom73%to13%at
Syears, butall recurrenceswereat distant sites(14).

Role of Lymphadenectomy

Theprognosticvalueof lymphnodestatushasbeen
well defined, with 5-year recurrencefreesurvival of 90%
with negative nodes, 75% with positivepel vicnodes
and40%with positivepara-aorticnodes(15,16).

Itissuggestedthat lymphadenectomy doesnot appear
to benefit patients with grade 1 and 2 endometrioid
lesionswith myometrial invasion but itimprovesthe
overall survival andtherecurrence-freesurviva inhigh-
risk endometri oid adenocarcinomapatients(17).

Inthe absence of nodal disease, recurrenceriskis
lowandoveral survival ishigh, withnoradiationorwith
thesubstitutionof vaginal vaultbrachytherapy. Thishas
encouraged many gynaecol ogic oncol ogiststo move
towardsperformingroutinesurgical stagingincluding
pelvicand para-aorticlymphadenectomy for nearly
all patientswithendometrial cancer. Therationalefor
routine uniform staging is the inaccuracy of
preoperativeor intraoperati veassessmentspredicting
therisk for nodal disease, thepotential for therapeutic
benefitinnode-positiveand -negative patients, and
thelack of significant morbidity associated withthe
procedure, with major complication rates of 2% to
6%. It could thus be argued that routine nodal
dissectionisthebest method to determinewhichfew
patientswill requireadjuvant therapy. In addition,
thereisasignificant risk of lymphnode spread even
for patientswith seemingly low-risk disease.

Among patientswho underwent systematicpelvic
and paraaorticlymphadenectomy, 96.2% had negative
para-aorticnodeswhenthepelvicnodeswerenegative.
However, when the pelvic nodeswere positive, 48%
also had positive para-aortic nodes (18, 19). Hence,
systemicpara-aorticlymphadenectomy isadvocatedon
all high-risk patients, or in patientswith two or more
positivepelviclymphnodes(19, 20).

Thuscontroversy remainsover theindicationsfor,
the anatomic extent of and the therapeutic value of
lymphadenectomy inthemanagement of thedi sease.

Sentinel Lymph Node Mapping

Inanattempt toavoid compl etelymphadenectomy,
the concept of sentinel node identification has been
investigatedinendometria carcinoma. Severd protocols
have been examined using injection of blue dye,
Technetium 99, or bothinto thecervix and/or uterine
fundus. But the long-term outcome data are not yet
available for SLN mapping and it should be donein
ingtitutionswithexpertiseinthisprocedure.

Role of Laparoscopic Hysterectomy

Current evidence on the safety and efficacy of
laparoscopichysterectomy (includinglaparoscopictotal
hysterectomy and |aparoscopically assisted vaginal
hysterectomy) for endometrial cancer isadequateto
recommend the use of this procedure. Together with
reduced post operativeanal gesicrequirementsandan
improvedshort-termaqudlity of life, |gparoscopy fromthe
patients’ perspectiveisfar superior tolaparotomy. In
Gynecologic Oncology Group Study (GOG)LAP2,
2616womenwithendometria cancer wererandomized
in2:1fashiontoundergocomprehensvesurgica staging
viaeither |aparoscopy or laparotomy (21).

Conversonfromlaparoscopy tol gparotomy occurred
in 25.8% of cases, primarily due to poor exposure.
L aparoscopy wasassoci ated withfewer moderate-to-
severepost-operativeadverseeventsthanlaparotomy
(14% vs 21%; P b 0.0001) and similar rates of
intraoperative complications. Although operativetime
was longer for laparoscopy, the incidence of
hospitalization of morethan 2 dayswassignificantly
lower compared to laparotomy (52% vs 94%; P b
0.0001). L aparoscopy patientsreported higher scores
on severa quality-of-life measures over the 6-week
recovery period comparedtolaparotomy patients(22)
but theoutcomesweresimilar after 6 monthsof lifein
boththearms.
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Thesecondtria that randomi zedendometrial cancer
patientstoeither |aparotomy (n = 142) or |aparoscopy
(n =190) wasperformedin Australia, New Zealand,
andHongKong (LA CEstudy) alsoshowedsignificantly
shorter hospital stay andimprovedquality of lifeat both
4weeksand 6 months(23).

Role of Robotic Assistance in Laparoscopic
Surgical Management

Robotic-assisted |aparoscopy has not been
prospectively compared in a randomized trial to
conventional laparoscopy for the performance of
endometria cancer surgica staging. However, theexisting
literaturesuggeststhat roboti c-assi sted| aparoscopy has
benefits similar to those established for traditional
laparoscopy in comparisonto laparotomy. Although
traditional |aparoscopy istypically theleast expensive
surgica approach, roboti c-ass sted | aparoscopy appears
to be less costly than laparotomy, especially when
societal costsassociatedwithrecovery areconsidered.

Risk of Port Site Metastases after Laparoscopic
or Robotic Staging

The rate of port-site tumor implantation after
laparoscopic procedures in women with malignant
diseaseislow andalmost alwaysoccursinthesetting of
synchronous, advanced intra-abdominal or distant
metastatic disease. The risk of port-site metastases
should not be used as an argument against offering
womenwith early stage endometrial cancerseither a
conventional or aroboticapproachtotheir disease.

Adjuvant Radiation Therapy

Radiationtherapyhasaroleasadjuvant treatment
after surgery or sometimesasdefinitivetreatment for
patients who are medically inoperable or with local
recurrence. Theneedfor postoperativeradiotherapy is
usually determinedby prognosticfesturesobtainedfrom
thepathol ogy review. Radiationtherapy decreasesthe
risk of pelvicrecurrence. Postoperativeradiotherapyin
womenwithStagell endometrial carcinomapatientsled
to animproved 5-year disease-freesurvival (24-25).
Similar resultswereobservedinwomenwithStagel [1C
endometrial carcinomareceivingadjuvant EBRT and
EBRT/BT.

The benefit of adjuvant radiation is most
pronounced in women with high-risk pathologic
features(26). InthePORTEC-1trial, the5-year risk
of vaginal and pelvicrecurrencefor high/intermediate

risk patients was 19% without further treatment,
comparedto 5% after EBRT.

Brachytherapy isperceivedto beamoreconvenient
mode of treatment compared to external beam radio
therapy and might be associated with lesstoxicity.
PORTEC-2 comparedtheefficacy of vaginal BT and
EBRT and suggestedthat vaginal brachytherapy was
effectiveinpreventingvaginal recurrence. Despitethe
dightly butsignificantly increasedpelvicfailureratein
the VBT arm, rates of distant metastases, OS, and
RFS were similar (27). Vaginal brachytherapy
provided abetter quality of lifethan external -beam
radiotherapy for endometrial carcinomaand should
bethepreferredtreatment (28).

Role of Chemotherapy

The value of adjuvant systemic chemotherapy in
patientswithhigh-risk early stageendometrial canceris
not very clear. The GOG 34 trial, using single-agent
doxorubicin, did not show any benefit for womenwith
clinical Stagel or I (occult) disease who had one or
morerisk factorsfor recurrenceafter surgical staging
(29). Comparing5cyclesof cigplatin, doxorubicin, and
cyclophosphamidewithexternal pelvicradiation, there
was no difference between therapies in terms of
progression-freeor overal survival (30).

Follow-Up

Survival outcomesvary witheach FIGO stage(see
table). Ingenera, prognosisdependsmainly ontheage
and healthof thepatient andthe histol ogical gradeand
stageof thetumor. Any pelvicpainor vaginal or rectal
bleeding may indi catedi seaserecurrencewhichshould
be investigated. Both patients and healthcare
professionalsshouldbealertfor general symptomsof
malignancy and metastasis such as anorexia,
unexplained weight loss, and bowel, urinary, or
respiratory symptoms. Foll ow-up shoul d beconducted
every threemonthswith careful history and pelvic
examinationat eachvisitinthefirst twoyearsafter
diagnosis. Appointments every six months are
recommendedfor thenext threeyears. Radiological
images, including CT scans, are not indicated for
routine follow-up of patients who do not have
symptoms. Serum CA 125 measurement has been
suggestedfor post treatment surveillancebut it should
beobtainedin patientswithelevatedlevel sat thetime
of diagnosisor withknown extrauterinedisease.
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Conclusion

Endometrial canceristhemostcommongynecologic
maignancy,andanunderstandingof presentation, surgical
management, and treatment options is required for
gynecol ogiconcol ogists. Althoughtherecontinuestobe
controversy regarding treatment of early-stage
endometrial cancer, considerable progress has been
madeover the past several decades.

Advancementinminimalyinvasvesurgica techniques
hasalowedextens vestagingprocedurestobeperformed
withggnificantly reducedpatientmorbidity. Usngsurgical
staging, it ispossibleto avoid unnecessary adjuvant
treatmentinlow risk patients, whiledefiningagroup of
higher risk early-stage patientswho may benefitfrom
more aggressive adjuvant therapy, such as systemic
chemotherapy. Combinationtherapy withradiationand
chemotherapy isunder evaluation.
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PERSPECTIVE

FUTURISTIC PURVIEW ON CARCINOMA
ENDOMETRIUM

Introduction

Endometrial cancer isthecommonest genital tract
cancer in women in the developed world and is fast
becomingal eading cancer anongwomeninurbanindia
given the life style changes, akin to that of western
women. 1n2012 and estimated were 319605 new cases
of endometrial cancer werediagnosedand 76155deaths
were recorded (Globocan 2012) with a five-year
prevalence of 121,504 cases’. There have been
Interesting new developmentsintheclassification of
uterinecancers, particularly related togeneticprofiles
andthismay pavethepathtomorerational treatment.
TheCancer GenomeAtlasResearchNetwork (TCGA)
studied sequencing- basedtechniquesandindi cated that
endometrial cancers can be classified into at least 4
subtypesonthebasi sof molecular characteristics’.

Integrated Genomic Characterizationby the TCGA
Network?

Therecent work by TCGA research network has
subclassifedendometria cancersintofour differenttypes
basad onproteomic, transcriptomicandgenomicandyss.
They performed amolecul ar analysisof 373 patients
with endometrial cancer (307 endometrioid and 66
serous) and found micro-satelliteinstability (MSI) in
40% of endometrioid adenocarcinomas and 2% of
serous tumors. They sub-classified endometrial
carcinomasintofour clustersbasedon (i) M Sl status, (i)
copy number clustersand (iii) nucleotidesubstitution
frequenciesand patterns. Cluster 1wastheultra-mutated
groupwithvery highmutationratesand thisgroup had
mutationsintheexonucleasedomainof POLE (cataytic
subunitof DNA polymeraseepsiloninvolvedinDNA
replication and repair). Cluster 2 had hyper mutated
tumorsshowingincreased M Sl and most of themwith
promotor Lhyper methylation. Cluster 3wasmicrosadlite
stable(M SS) and had al ower mutationfrequency and
most of thetumorswereendometrioid. Cluster 4hada
low mutationfregquency but ahighrateof Somatic Copy
Number Alterations(SCNAS) andthegroup contained
most of the serous and mixed histology tumorswith
frequent TP53 mutations. Whentheprogression-free

survival wasanalyzed after amedian follow up of 32
monthsitwasfoundthat Cluster 1 had asignificantly
better progression-free survival (PFS) compared to
other clusters and cluster 2 having better PFS than
Cluster 3and Cluster 4 having significantly worse PFS
thanothers.

Thustheintegrated mol ecul ar analysisof endometrial
carcinomasby TCGA ledtotheidentification of four
differentgroupsof endometrial carcinomasasopposed
tothetraditional classification of Typel and Typell
tumors. Thenew POL E subtype(Cluster 1) comprised
about 10% of theendometrioid tumors. Thisgroupis
characterized by hotspot mutati onsintheexonucl ease
domainof POLE, ultrahigh somaticmutationfrequency
andM SS. Thesurvival analysisshowedasignificantly
highprogresson-freesurvival forthisgroup. Theanayss
of SCNAsa soaddednewinformationaboutendometria
cancers, showingthat theextent of SCNAscorrel ated
withtheprogression-freesurvival. 25% of high-grade
endometrioid carcinomas had extensive SCNAsand
increased TP53 similar to that of uterine serous
carcinomas.

Therapeutic Implications

The improved knowledge about the molecular
characteristicsof endometrial carcinomashouldideslly
trangdlateintotargeted therapy offering better survival
with less treatment related toxicity to the patient.
Gynecol ogiconcology group (GOG) conducted Phase
[ trialsfor Trastuzumab, Bevacizumab, L apatiniband
Geftinibinthetreatment of endometrial cancers.

Trastuzumabisamonod ond antibody directedagainst
HER 2 receptor and hasproven survival advantagein
HER 2 positive women affected with breast cancer.
GOG 181-B lookedintotreating patientswith advanced
or recurrent HER 2—positiveendometrial carcinoma
with Trastuzumab?. Trastuzumab did not show any
activity agains HER 2 positiveendometria cancerinthis
Phasell trid. Seroustumorshavehighfrequency of HER
2amplificationandtrial shaveshownthat uterineserous
carcinomamay respondtoHER 2inhibition*. Further
researchiswarrantedinthisarea

Bevaci zumabisarecombinant humanizedmonoclona
antibody against vascular endothelial growthfactor—A
(VEGF-A). It is used in the treastment of many
maignanciesincludingovarianandcervicd maignancies.
TheGOG 229-E Phasel | trial assessed theactivity of
Bevacizumabinrecurrentor pers stentendometria cancer
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andfoundthat 40% patientssurvived progressionfree
for 6monthsand 13.5% patientshad objectiveclinical
response”. Theresultsweresimilar acrossall histologies.
Theresultsof GOG 086-P, arandomized Phasel | trial
combining Bevacizumabwithchemotherapyisawaited.

L apatinibisamember of the4-anilinoquinazoline
classof kinaseinhibitorsandactsasadual inhibitor of
both EGFRand HER2tyrosinekinaseactivity®. GOG
229-D assessed theefficacy of Laptinibinendometrial
cancer and found that it had insufficient activity to
warrantitsuseasasingleagentinendometrial cancer’.
TheGOG 229-Ctrial involving Geftinib, yet another
tyrosinekinaseinhibitor didnot showimprovedresponse
ratesfor patientswith persistent or recurrentendometrial
cancer &,

Konency et al. assessed the activity of fibroblast
growthfactor receptor (FGFR) inhibitorsDovitiniband
NV P-BGJ398inhumanendometrial cancer cellsand
foundthat bothmol eculeshadsignificantantitumor activity
inFGFR2 mutatedendometria cancer xenograftmodd s’.
The antiproliferative effect of Metformin in obese
endometrioidendometrial cancer patientswasanalysed
by Schuler eta. andfoundthat 65% patientsresponded
to metformin and it reduced proliferation by 11.75%
supporting further therapeutic clinical trials using
metformin®. Metformin has shown to reduce cell
proliferationinendometria cell lines[ 75]. Treatmentwith
metformin resulted in G1 phase arrest, induction of
apoptosisandreduced HER 2 expression. Inthisstudy
metforminreducedendometrial cancer cdll proliferation,
establishingitspotentia roleinpreventionof endometria
cancer inobesity and metabolicsyndrome.

Conclusions

The recent work by TCGA research network has
subclassifiedendometria cancersintofour differenttypes
basad onproteomic, transcriptomicandgenomicandyss.
Survival analysisal so showed distinctiveprogression
freesurviva curve; thePOL Emutatedgrouphavingvery
good survival rates. This classification may lead to
changesinthemanagement of endometria cancersinthe
future. Theanti-proliferativeeffectsof Metformin, mayin
the time to come, be harnessed for prevention of
endometrial cancerinobesewomen.
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INFOCUS

MOLECULARBIOLOGY OF ENDOMETRIAL
CANCER

Endometrial cancer is a common gynecologic
malignancy. Based on Globocan2012 dataanestimated
320,000 new cases are diagnosed with amortality of
2.1% every year. Amongst these 90% of cases of
endometria cancer aresporadic, whereastheremaining
10%of casesarehereditary. A dudisticmodel proposed
by Bokhmanfor endometria tumorigenesisisusedforits
classification. Itisbroadly termed Typeland Type2.
Thismodel servesasauseful way to categorizethese
cancersintermsof both etiology and clinical behavior.
However, thisclassificationlacksinnot addressingthe
endometrial cancerswithshared characteristics. Also,
thecorrect biologicand pathol ogicassignment of some
uterinecancersiscontroversa, suchascarcinomsarcomas
that may represent extremely poorly differentiated (ie,
grade4) endometrial cancers.

Typelendometria cancersrepresent themajorityof
sporadic cases, accounting for 70% to 80% of new
cases. Thesecancersaretypically of endometrioidtype
andthereforeareprimarily associ atedwith unopposed
estrogen exposure. Risk factors include obesity,
anovulation, nulliparity, and exogenousestrogen
exposure. Type 1 endometrioid lesions arise in a
background of hyperplasia and commonly express
estrogenand progesteronereceptors. Clinically, these
cancersaremoreoftenlow-gradetumorswithafavorable
prognosis. In contrast, the remaining 10 to 20% of
endometrial cancersare Type2. Their histology isoften
high-grade, usualy papillary serousor clearcell andare
unrelatedtohormonal exposure. They typicaly ariseina
backgroundof atrophicendometrium. Clinicaly, Type2
cancers have an aggressive clinical course with a
propensityfor early spread and poor prognosis.

Thesestypesareal sodiverseingeneticalterations.
Type 1 endometrial cancer is most commonly
characterizedby mutationof PTEN, anda soby mutations
in Kras, &catenin, phosphatidylinositol-4, 5-
bi sphosphate3-kinase, catal yticsubunita pha(PIK3CA)
andphosphatidylinositol 3-kinase(PIK 3). Somecases
also have inactivation of mutS homolog 6 (MSH6),
whichisassociatedwithmicrosatdl liteinstability (MS).

Genetic Alterations of Type 1 Endometrial Cancers

Genetic Alteration Type 1 Carcinoma(%)| Type 2 Carcinoma (%)
PTEN inactivation 50-80 10
K-rasmutation 15-30 0-5
p-catenin mutation 20-40 0-3
Microsatellite instability 20-40 0-5

p53 mutation 10-20 80-90
HER-2/neu 10-30 40-80

p16 inactivation 10 40
e-cadherin 10-20 60-90

Tablel: Genetic Alterationsin Endometrial Cancer: Percentage
Frequency of Genetic Mutations Identified in Type 1 and 2
Endometrial Cancers

Ontheother hand Type2 endometrial cancersshow
mutations of p53 and p16, reduced expression of E-
cadherinandoverexpress onof humanepidermal growth
factor receptor 2 (Her-2/neu). Thepercentagefrequency
of occurrenceof eachalterationisgivenintablel.

PTEN

Endometrioid carcinomas are characterized by a
varietyof geneticalterations, themost frequent of which
beenPTEN whichisateredinupto83%of endometrioid
carcinomasand 55% of precancerouslesions. PTEN,
|ocated at chromosome 10023, encodesaproteinwith
tyrosine kinase function and behaves as a tumor
suppressor gene. PTEN inactivation is caused by
mutationsthat |eadtoal ossof expressionand, toal esser
extent, by alossof heterozygosity. Theproteinhasboth
lipidand proteinphosphataseactivity, witheach serving
differentfunctions Thelipidphosphataseactivity of PTEN
causescell cyclearrestat theGL1/Scheckpoint. Also, the
up regulation of proapoptotic mechanismsinvolving
AKT-dependent mechanismsismediatedthrough PTEN,
asisthedownregul ation of antiapoptotic mechanisms
through Bcl-2. PTEN further acts in opposition to
phosphotidylinositol 3-kinase(PI3K CA) tocontrol levels
of phosphorylated AKT. Mutationof PTEN increases
thePI 3K CA activation, resultinginphosphorylation of
AKT.PI3KCAmutationisseenin36%of endometrioid
endometrial cancersandismost commonintumorsthat
alsobear thePTEN mutation. Theprotei n phosphatase
activity of PTEN isinvolvedintheinhibition of focal
adhesionformeation, cell pread, andmigration, aswell as
the inhibitionof growth factor-stimulated MAPK
signaling.Thus, lossor atered PTEN expressionresults
in aberrantcell growth and apoptotic escape. L oss of
PTEN isfurthermorelikely anearly eventinendometrial
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tumorigenesis, as evidenced by its presence in
precancerouslesions,andislikelyinitiatedinresponseto
knownhormonal risk factors.

Microsatellite Instability (IMSI)

Microsatellite in stability (MSI) has been
demonstrated in 20% of sporadic endometrioid
endometrial cancers. MSI refersto the propensity to
develop changesin the numberof repeat elementsin
microsatellites(ie, short segmentsof repetitive DNA
bases found predominantlythroughout noncoding
DNA) compared with normal tissue due to DNA
repair errorsmadeduring replication. I nactivation of
any number of components of the mismatch repair
system can lead to MSI. MLH1 inactivationisthe
most common mechanismintheendometriumandis
accomplished by hypermethylation of CpGislandsin
thegenepromoter. I nherited or somatically acquired
mutationsof M SH6, althoughrel atively uncommonin
endometrial cancersingeneral, areoftenseeninM S|
endometrial cancers. MSI also represents an
earlyeventinendometrial carcinogenesisand hasbeen
demonstrated inprecancerouslesions, likely targeting
thosegenesthat contain susceptiblerepeat elements.
Interestingly, higher ratesof mutations(60%to 80%)
inthePTEN genehavebeendescribedintumorswith
MSI compared to tumors without MSI (24% to
35%).

K-ras

K-rasmutationshavebeenidentifiedin 10%t030%
of typelendometrial cancers.Most studiesdemonstrate
ahigher frequency of K-rasmutationsinM S| cancers.

[-catenin

Gainof functionmutationsinthe p-cateningeneat
3p2lisseenin 25%t038% of Typelcancersaswell.
WhereasPTEN,M S|, andK -rasmutationsoften coexist
witheachother, mutationsinp-cateninareusually seen
aone. p-catenina soactsasadownstreamtranscriptional
activatorintheWntsignal transduction pathway. These
mutationsresultinstabilization of proteinthat resists
degradation, thusresultingin cytoplasmicand nuclear
accumul ationand constitutivetarget geneactivity. The
accumulation of g-cateninhasbeen demonstrated by
Immunohisto chemistry. Alterations in g-catenin
expression have also been demonstrated in
atypical hyperplasia, thusrepresentinganearly eventin
endometria tumorigenesis.

Genetic Alterations in Type 2
Endometrial Cancers

ThemostcommongeneticaterationinType2serous
carcinomasisinp53, thetumor suppressor gene. The
p53geneislocated onchromosome17 andisimportant
In preventing the propagation of cellswith damaged
DNA. Mutationsin p53 are present in about 90% of
serouscarcinomas. Theexact mechanismfor thecauseof
thismutationisstill unclear. After DNA damage,nuclear
p53accumul atesand causescell cyclearrest byinhibiting
cyclin-D1 phosphorylationof theRbgeneandthereby
promotingapoptos s. Thus, mutated p53resultsinanon
functional protei nthat accumul atesinthecell andactsas
adoublenegativeinhibitor of thewild-typep53, leading
to propagation of aberrant cells. Mutationsinp53are
present in about 80% of endometrial intragpithelial
carcinomalesions, theputativeprecursor les ontoserous
carcinomas. Itispostul ated thatmutationinoneallele
occursearly duringthedevel opmentof serouscarcinoma,
and lossof the second normalallele occurslateinthe
progressiontocarcinoma

P16 inactivation was foundin 45% of serous
carcinomasandsomeclear cell cancers. Thepl6tumor
suppressor geneislocated onchromosome 9p21 and
encodes for a cell cycle regulatoryprotein. Thus,
Inactivation of p16leadstouncontrolled cell growth.

HER-2/neu

HER-2/neuoverexpressonandgeneamplification
werefoundinabout 45%and 70%of serouscarcinomas,
respectively. HER-2/neuisan oncogenethat codesfor
atransmembranereceptor tyrosinekinaseinvolvedin
cdlsgnding.

E-cadherin

Negative and reduced E-cadherin expression
occurred in 62% and 87% of serous and clear cell
cancers, respectively. E-cadherinisatransmembrane
protein with five extra cellular domains and an
intracellular domain that connects to the actin
cytoskel eton through acomplex with cytoplasmic
catenin. Decreased expression of E-cadherinis
associatedwithalossof cell-cell cohesiveforcesand
has been shown to precede tumor cell motility.E-
cadherinnegativetumorsaremorelikely tobepoorly
differentiated or non endometrioid and areassoci ated
withpoorer prognosis.
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. PTEN p33
MLH Imethylation p-catenin E-cadherin
PTEN KRAS pl6
Hyperestrogenism MSI MSI HER2/neu
KRAS PIK3CA PIK3CA
NE EH > AH/EIC —)I LG-ECC|— HG-ECC
/T\
p53, HER2/neu

Fig1: NE, normal endometrium; EH, endometrial hyperplasia without hyperplasia, AH, atypical endometrial
hyperplasia; EIC, endometrial intraepithelial carcinoma; LG-ECC, low grade endometrioidendometrial carcinoma;
HG-ECC, with endometrioid endometrial carcinoma

Progression Model for Type I Endometrioid
Carcinomas

A progression model of endometrioid carcinoma
resemblingthecol orectal carcinomahasbeenproposed.
Tumor initiationand progressionarecharacterized by
acquisition of various molecular aterations. PTEN
alterationsappear central totheinitiationof proliferative
lesions that then acquire mutations in other cancer-
causnggenes(e.g., DNA mismatchrepair genes KRAS,
p-catenin) inthecarcinogensis. Analternativepathway
bypassesatypica hyperplasaandlow-gradecarcinoma
tohighgradecarcinomaby pS3mutationand HER2/neu
amplification.(Figl).

Progression Model for Type 2 Carcinomas

Mutationsof p5S3werefoundinapproximately 80%
of EIC, butincontrasttomost serouscarcinomas,there
iIsnoLOH atthelocus TP53. Thus, itishypothesized
that p53 mutation of onealleleoccursearly, whereas
loss of the normal second allele accompanies

progressioninto serouscarcinoma. Thealterationsof
E-cadherin, p16, and HER2/neu seem to affect the
progression from EIC to serous carcinoma. Another
group hypothesi zedthat serouscarcinomamay devel op
fromendometrioid carcinomathrough p53 mutation
based on findingsinmixed endometrioid and serous
carcinomas. (Fig2).

Endometrial Cancer as a Familial Tumor)

Casesof multipleoccurrenceof endometrial cancer
in a single family suggest involvement of genetic
abnormalities. The most typical are cases of Lynch
syndrome, anautosomal dominant disorder characterized
by juvenile-onset of malignant tumorsand col orectal
cancer asthecoremalignant tumor. PatientswithLynch
syndromehaverisksfor gastric, smal intestinal, biliary
andurologiccancer, inadditiontocol orectal cancer, and
femal eshaveincreasedrisksforendometrial andovarian
cancer. Mutations of MMR genes, MLH1, mutS
homolog 2 (M SH2), mutShomol og 3(M SH3), MSH6,

p33

Atrophy

EIC

p33(LOH)
E-cadherin
pl6

HER2/neu

NEEC

Fig 2: A progression model for non endometrioid (Type Il) carcinomas. NE, normal endometrium; EIC, endometrial
intraepithelial carcinoma; NEEC, non-endometrioid endometrial carcinoma
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Tissue biomarkers Serum biomarkers
p53 CA125
PTEN-PIK3-mTORsignaling pathway CA15-3
(PTEN, PIK3, mTOR, 4E-BPI)
MSI YKL-40
B-catenin VEGF

Ras-MAPK-ERK Signaling pathway
(K-ras, RASSFIA, ERK)

VEGF

DNA aneuploidy

Table 2 : Biomarkers in Endometrial Cancer

postmei oti c segregationincreasedl (PM S1) and PM S2,
areinvolvedinthepathol ogical mechanismof Lynch
syndromethroughinhibitionof MMR during DNA
replication, whichleads to subsequent MSI and
carcinogenesis. MSH6isthemostimportant MMR
gene in endometrial cancer thatmay be related to
Lynch syndrome. Lynch syndrome can also occur
without mutation of MM R genes, but withepimutation
in the MLH1 and MSH2 promoter regions.
Conversely, epimutationingermcell linesmaybea
cause of Lynch syndrome, based on afamily with
mutation in the epithelial cell adhesion molecule
(EPCAM) germ cell line, which causes
hypermethylation in CpG islands in the MSH2
promoter.This epigenetic abnormality is also
transmitted genetically. Cowden syndrome(CS) and
Peutz-Jeghers syndrome (PJS) are also genetic
diseases associated with endometrial cancer. The

Upregulation Downregulation
mir-200a miR-410
miR-200b miR-15b
miR-200c miR-17-5p
miR-429 miR-20a
miR-203 miR-34b
miR-205 miR-152
miR-210 miR-125a
miR-214
miR-221
miR-222
miR-424

Table 3:Expression of MRNA in Endometrial Cancers

onset of CS involves the PTEN gene, and
approximately 80% of patientswithCShaveaPTEN
mutation. Thelifetimerisk of endometrial cancer is2%
to 4% in the general population, but 5% to 10%in
patients with CS. Patients with Peutz-Jeghers
syndrome (PJS) have ahigher risk ofdeveloping a
malignant tumor inthegastrointestinal tract and other
organscompared tothegeneral population. LKB1/
STK 11 hasbeenidentified asadisease-related gene
with autosomal dominant inheritance, and LKB1
mutation isfound in 80% to 94% of patients with
PJS.These patients have a 9% lifetime risk of
devel opingendometrial cancer.

Biomarkersin Endometrial Cancer

The most important factors for diagnosis and
outcomepredictioninendometrial cancer aresurgical
stage, tumor differentiation, invasiondepthandvascular
invasion, based on the International Federation of
Gynecol ogy and Obstetrics(FI GO) guidelines.

Useful histological biomarkersfor endometrial
cancer include p53, PTEN, MSI, p-catenin, Ras-
mitogen-activated protein kinase (MAPK),
extracellular signal-regul ated kinase (ERK), vascul ar
endothelial growth factor (VEGF) and DNA
aneuploidy. Serummarkers include carbohydrate
antigen 125 (CA125), carbohydrate antigen 15-3
(CA15-3), chitinase3-like 1 protein (YKL-40),
V EGF and human epididymal secretory protein E4
(HE-4).(Table2).

microRNA Abnormalities in Endometrial Cancer

miRNAs are short non-coding RNAs of 20 to 23
base pairs that regulate gene expression at the post-
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transcriptional level . miRNAsplay animportantrolein
carcinogenesi shy targeting tumor suppressor oncogenes
or byfunctioningasoncogeneswithelevatedexpresson.
Inendometrial cancer and, particularly,inendometrioid
adenocarcinoma, various miRNAs are down- or up-
regulated. ThemiR-200family (miR-141, miR-200a,
miR-200b, miR-200c and miR-429) and miR-203,
miR-205 and miR-210 areall upregulated, whereas
miR-410[28], miR-15b, miR-17-5p, miR-20a, miR-
1253, miR-214, miR-221, miR-222 and miR-424 are
all downregulated (Table3).

Studieshave show that patientswith recurrence
can be differentiated by the levels of miR205 and
miR-200awith highsignificanceandthat lymphnode
metastasis is associated with expression of miR-
200a, miR-203 and miR-429. Aberrant DNA
hypermethylation also inactivates expression of
MiRNAS.

Ongoingwork suggeststhat miRNAsmay serveas
biomarkersfor diagnosisand monitoring of treatment
outcomesinendometrial cancer.

Targeted Therapies

Advancesintheunderstanding of molecul ar events
leading to the devel opmentsin endometrial cancer
haveled tothe devel opment of targeted anticancer
therapies. Detail ed description of thesetherapiesis
beyondtheprerview of thisarticle.Commontargets
fortherapeuticsincludedrugsthat affect apoptosis,
signal transduction, epigenetic modification, drug
resistance, protein folding and degradation,cell
cycleprogression, hormonereceptor activity,and
angiogenesis. These new targeted agentsarebeing
investigated aloneand with conventional therapy
inthetreatment of endometrial cancer.

Themammaliantarget of rapamycin(mTOR) are
used in variety of trials.A number of other agents
targeting components of the mTOR-AKT- PI3K-
PTEN pathway haveal so beendevel oped. Epidermal
growthfactor receptor (EGFR) family members—
ERBB1(EGFRor HER-1), ERBB2 (HER-2/ neu),
ERBB3 (HER-3), and ERBB4 (HER-4) — have
been shown to be highly expressed in endometrial
cancers.Therefore, anti-EGFR targeted therapiesare
currently beinginvestigated. Of al typesof endometrial
cancers, 60 to 80% overexpress EGFR, and 20 to
30% overexpress HER-2/neu.17. Trastuzumab, a
monoclonal antibodydirected against HER-2/neu, has

showed minimal activity, evenin cancerswith high
overexpressionof HER2/neu. Vascular endothelial
growthfactors(V EGF) andtheir receptorsplay akey
rolein normal and pathologic angiogenesis, and
antiangiogeni c agentshavebeen devel opedtotarget
thispathway.

Folate receptor alpha (FR-o.) targeted therapy in
high-riskendometrial carcinomashasbeenstudiedand
foundtobeexpressedinnonendometrioid, high-grade,
and advanced-stage endometrial cancers, therefore
makingitanattractivetherapeutictarget.

Another proposed target lies in cells with an
alteredfibroblast growthfactor receptor 2 (FGFR2)
gene. Insuch cells, researchersat the Transl ational
GenomicsResearchInstitute (T Gen) showed that a
pan-FGFR inhibitor drug, PD173074, bothinhibited
growthandinduced cell death. Thealtered FGFR2
genecausesthereceptorsto becomeactive, leading
to cell proliferation. Therefore, although PTEN
Inactivationisacommonevent, thetargetingof cancers
withaltered FGFR2inthisscenariomay bepart of the
pathway tothefutureof personalized medicines.

Conclusions

Improved understanding of themol ecul ar basisfor
endometrial cancer hasled to theidentification of
molecular targetsfor novel therapeutic strategiesof
trestment. Additionally, molecular targeted therapies
can be combined to deliver increased benefit to
patients. Molecular markers are also showing
promising predictiveand prognosticrole. Thishowever
isacontinuousevolutionandfuturewill trandatemore
of molecular jargonfor clinical use.
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