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Cervical cancer affectswomen of all agesaround theworld and isthe second most common cancer in women acrossthe
globe. Thiscancer isdiagnosed in over 500,000 women every year globally and isthe cause of 270,000 deaths globally and
over 70,000 in Indiaalone. It isthe most common cancer inwomenin India. More than 85% of the global burden occursin
developing countries, whereit accounts for 13% of all female cancers.

Thereisno single cause of thiscancer, but somefactors appear to increasetherisk of developingit. Themain risk factor
for development of cervical cancer isthe persistent and recurring infection with acommon and contagiousvirus—thehuman
papillomavirus(HPV). Therearemany strainsof thisvirus, of which 15 causecancer. Themost common cancer causingtypes
are 16 and 18 —thesetwo areresponsiblefor 70% of cervical cancer globally. Sometypesof HPV can be passed easily from
person to person through sexual contact. These infections are common and usually go away without treatment because the
immunesystemgetsridof thevirus. HPV isanimportant causeof cervical cancer, but not all womenwithHPV infectiondevelop
cervical cancer. Factorssuch as smoking, multiple pregnancies, and use of birth control pillsincreasetherisk of thisdisease.

Cervical cancer often goes unnoticed because the symptoms mimic those of other ailments. Early symptomsare vaginal
bleeding, occurring between the menstrual periods or an unusual discharge. Regular check-upsinvolving apelvic exam and
‘pap smear’ will help early diagnosis of this disease. If found in early stages, it can be successfully treated. The choice of
treatment and the long-term outcome depends on the type and stage of cancer. The most common treatment for early stage
cervical cancersisradical hysterectomy. The dternative is radiation therapy, which is usualy given in combination with
chemotherapy.

Cervical cancer can be fully prevented, if thereisthe required awareness. The cervical screening program encourages
regular screening to reducethe number of women who devel op or diefrom cervical cancer. Screening can al so detect cervical
cancersat anearly stagewhentreatmentismost likely to besuccessful. Sucha programmewill not besuccessful if aneffective
treatment and management programme is not established to run along side it.

Thisissueof Cancer Newsprofilesthecomplexitiesand advancementsinthefield of cervical cancer, andincludesregular
articles, such as “Specia Feature”, “Guest Article”, “Perspective’, “Watch-Out”, “Research & Development”, “New
Technologies’, “Clinical Trials’, “Globe Scan”, “Cancer Control” and “In Focus” .

We appreciate the contribution made by Prof UD Bafna, Head, Dept of Gynecologic Oncology, Kidwai Memorial
Institute of Oncology, Bangalore, for providing the “Guest Article”on “ Cervical Cancer- A Guide to Prevention and
Management in India”.
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SPECIAL FEATURE

CERVICAL CANCER -STATUS IN 2013 AND
BEYOND

Cervica cancerisunigueamongcommoncancers. it
hasasingleknown cause, the human papillomavirus
(HPV),andhighly effectivescreening and prevention
havethepotentia tovirtualy diminatethedeathfromthis
disease. Thewidespread useof PAPsmear hashel ped
to reduce US cervical cancer desth rate by nearly 70
percent sincethe1950. Andnow therecentintroduction
of tests to detect HPV and vaccines to prevent HPV
infectionholdpromisetoreducethesedeathsevenfurther.

Despitethisadvancement, thecervical cancer burden
indevel oping countriesisstill highwithsome2,50,000
women dying of cervical cancer and 80 % of these
deathsoccurringin (devel oping countries) low resource
countrieswhereaccesstopreventivevaccines, screening
and treatment is limited. Increasing access to these
services, remainsatopglobal healthpriority.

Whilescreeningandvaccinationremainthefirstline
of defense, researchers are also working to improve
treatmentsforwomendiagnosedwithcervica cancer.In
particular, new therapiesareurgently neededto prevent
recurrence and to eliminate cancer that remainsafter
tumorsaresurgically removedor treatedwithradiation.

Aswestudy thetimelineof cervical cancer,itwasthe
BritishSurgeon Ernst Wertheimin1950whointroduced
a new surgical technique, the Wertheim’s Radical
Hystrectomy, that enabled morethan 30%of cervical
cancer patientswho underwent thesurgery toremain
freeof cancer after fiveyears. Thiswasconsidered a
monumental feat despite the fact that 15 percent of
womendiedduringtheprocedurewhichinvolvedremova
of theuterus, cervix andsurroundinglymphnodesthrough
abdomina incision. Thisremainsthestandardtreatment
till datewithvariousmodifications.

Detectionof cervical cancer by examiningandstaining
vaginal cell smear wasanovel discovery by George
Papi nicol aouin1928whichremainedthegoldstandard
for cancer detectionfor severa decades. Itwasin 1983-
84 that researchersled by Harald Zurhansen wereable
toisolatestainsof humanpapilloma(HPV) asthelikely
cause of cervical cancer and that most cervical pre-
cancersand cancerscontain D & A fromHPV-16 or

HPV-18 strains of the virus and these two have been
establishedasthemostvirulent. In2008 Dr Zurhansen
wasawardedtheNobel Prize for Medicine/Physiology
for hisdiscovery.

INn 1999, theFDA approved anew testtodetect the
strains of the human papillomavirus (HPV) that are
known to cause cervical cancer. The HPV DNA test
whichidentifiesthehighrisk virustypesisapprovedfor
useinwomenaged 30and ol derincombinationwiththe
PAP test, and in women of al ages who have an
abnormal PA Ptest result. Subsequent studiesshow that
HPV testing aloneis significantly more sensitivein
detectingadvanced pre-cancersthan PAPtest (96 %vs
55 %), but HPV testing accreusresultsin morefalse
positiveresults. Whencombined, theHPV testand PAP
tests are found to be 100 % sensitive for identifying
womenat risk for cervical cancer. For womenyounger
than age 30, however, the PAPtest is sufficient and
combined screeningisnot recommended.

It wasasointheyear 1999 that National Cancer
Institute (NCI) issued an alert recommending that
physician consider adding chemotherapy toradiation
therapy for womenbeingtreatedforinvasive cervical
cancer (cancer that hasspread withinthecervix). The
ongoing results from alarge clinical trial called the
ASCUS-LSIL triagestudy (ALTS) whichwasheldin
2000-2006, provideimportant guidanceon managing
themildabnormalitiesthat often show up PAPtestand
hel p doctorsto deci dewhi chwomenneed col poscopy
and abl ativeproceduresandwhich onerequiresmore
definitive treatment.

Thenext major advancement wastheapproval by
FDA in 2006 of acervical cancer preventionvaccine
gardasi| which prevents infection with HPV 16 and
HPV -18knownto causeabout 70%of cervica cancers.
Thevaccineisapprovedfor girlsandyoungwomenaged
9to26years. Theapproval isbased ondatashowingthe
vaccineis 100 % effectivein preventing HPV 16 and
HPV 18related cervical pre-cancers, aswell asgenital
warts. Laterthesameyear theCDC' sadvisory committee
onimmunizationpractices(ACIP) recommendedroutine
HPV vaccination for girlsaged 11 and 12; however,
staterequirementsvary. A secondvaccine, cervix, was
approvedin2009topreventinfectionHPV 16and HPV
18inwomenaged 10t025. Presently, boththevaccines
are approved for women upto age of 45 years after
proper counselling. Thecost of thethreedoseregimen
remainsapersistent challenge.
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Inasmall study, researchershave shown that two
minimallyinvas vetechniques-|gparoscopicandrobotic
radical hysterectomy for early stagecervical cancer are
aseffectiveasthetraditional radical hysterectomy and
lymphadenectomy doneinwomenwithcervica cancers.
Boththeproceduresareassociatedwithlessblood|oss
andshort hospita stayslessthantraditional opensurgery.

Present Scenario

Presently, cervical cancer is considered to be a
sexually transmitted di sease associated with chronic
infection by oncogeni ctypesof human papillomavirus
(HPV). Therefore, therisk factorsarethesameasthose
for sexually transmitted disease, including early ageat
onsetof sexud activity ( Coitarche), multiplepregnencies,
long duration of oral contraceptive use, other STIs
includingcha mydiaandherpessmplexvirusandimmune
suppressed states. Tobacco smoking maybeaco-factor
forthedevel opment of highgradecervical dysplasiain
womenwhohavechronicHPV infection.

Aninterva of epithdlia dysplasticchanges, typically
in the transformation zone, known as cervical
intraepithelial neoplasia, precedesthedevel opment of
invasivecancer. The reported rateis 70 % of cervix
cancers. High risk genotypes code for three early
proteins (ES, E6 and E7) with cellular growth
stimulating and transforming properties. Progression
of carcinomainsitutoinvasivecancer rangesfrom 12%
t022%. Thepatternof lymphaticmetastasisispredictable
andorderly astherateof para-aorticlymphnodemetastas's
isvery rareif the pelvic nodes are uninvolved. The
common sitesof hematogenous spread includelung,
mediastinum, boneandliver.

Most recurrencesoccur inthefirst 24 monthswitha
medianof 17months. Clinical stagingof cervical cancer
by phys cal examinationandlimitedradiogrgphicmethods
remai nstheaccepted modality of assessingthedisease.
Computed tomography (CT) and magneticresonance
imaging (MRI) areusedextensively toddlineatedisease
extentandimprovetreatment planningbut donot change
theassignedstaging. Severa studiesandmeta-analysis
haveshownanincreased sensitivity for MRI compared
toCT.However bothCT andMRI havel ow sengitivities
for detecting diseaseinthepara-aorticnodeslessthan
1cm. Positronemissiontomography (PET) hasemerged
asasuperior methodof imagingnodal diseaseincervical
cancer. Thereported sensitivity isabout 84%cervical
cancer staging as per FIGO staging 2009. Surgical

Fig ]-. Da-Vinci Surgical Robot
findings and radiographically guided biopsies of
suspected |esion cannot beused to change or modify
clinical FIGOgtaging. All macroscopicalyvisblelesons
areadllottedtostagel b carcinomas. StagelVarequires
biopsy confirmationof bladder or rectal mucosa.

Most of thecervical carcinomasaresquamouscell
cancer and may also be graded. However treatment
protocol sdo not depend ongradeand thehistol ogical
grademay not correlatewithprognos's. Adenocarcinoma
accountsfor 20%to 25%of cervical carcinomasandis
usually associated with HPV 18. Adenosguamous
carcinomasappear tobemoreaggressiveandgenerally
getdiagnosed at al ater stage. Evenasmall component
of small cell carcinomainamixed tumor isassociated
withadverseoutcome.

Prognostic Factors

Sizeof primary tumor, depthof stromal invasion, and
lymphovascul ar spaceinvasion, havebeen correlated
withdisease-freesurviva inpatientsundergoing Radical
Hysterectomy. | npatientswith stagel b diseasetreated
surgically with or without RT positivemarginstatus,
conveyedahazardratioof 3.92 comparedtonegative
marginsandisassoci ated with higher recurrencerates.

Lymphnodeinvolvement isthemost significant
negativeprognosticfactor. Reportsemphasi zehigher
5-year survival rates(90%or higher) amongsurgically
treated patients with no evidence of metastasisin
regional nodes, compared to patientswith positive
pelvic nodes(50%to 60%) or paraaortic nodes(20%
t045%). Lymph-V ascular Spacelnvasion(LV SI) has
also proved to be asignificant prognostic factor ina
surgical pathol ogicstudy of 542 patientscompl eted by
Gynecologic Oncology Group (GOG). Disease-free
survivalswere77%to89%respectively in patientswith
orwithout LVSl.
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Fig 2. Robotic Surgery in Progress
General Management

Efficacy of theHPV vaccinehasnow beenestablished
inrandomizedclinica tridsandsoprimary preventionhas
becomethecorner soneof management of cervica cancer.

Severe dysplasia and carcinoma in-situ have
essentially norisk of lymphaticinvolvement and may
be treated with local therapies, such as ablation,
cryotherapy and conization. Stagel A carcinomais
usually treated with conization or hysterectomy. The
control rateisalmost 100%. All macroscopiclesions
arestagelbandthismay bedividedfurtherinto stage
Ib1 (lesion<4cm) and stagel b2 (lesionsconfirmed
tocervix 4cm)andif limited vaginal involvementis
there, itisstagella. All theselesionscan betreated
with Radical Hysterectomy and Pelvic Lymphnode
dissection (followed by tailored chemoradiation as
indicated by histopathological findings).

Radical hysterectomy canbedoneeither throughan
abdominal incisonorroboticaly. Incaseswherefertility

Table: Type III Radical Hysterectomy with Pelvic
Lymph Node Dissection for Treatment of Early
Stage Cervical Cancer: Robotic vs. Open

da Vinci

(n=50) Open (n=50)

p-value

0.029

Age (years) 47.4 41.9

0.08

BMI (kg/m2) 28.6 26.1

Estimated blood loss <0.0001

(mi) 95.4

416.8

0.0002

OR time (mins) 210.8* 247.8

0.0003

Total lymph nodes 33.8** 23.3

<0.0001

Hospital stay (days) 1.0 3.2

Post-operative 0.35

complications
Source: Oral presentation by Dr. John Boggess (UNC) at SGO in March 2008

8.0% (4) 16.0% (8)

isdesiredanddiseaseisearly, aRobotic Trachel ectomy
canalsobeperformed.

TheRoboticRadica Hysterectomy, firstreported by
Sert in 2006, has emerged as a front runner for the
management of early cervical cancer. The DaVinci
surgical syslemofferscertainadvantagesover traditional
|aparoscopy andlaparotomy, likedecreased blood | oss,
anincreasedlymphnodeyieldandshorter lengthof stay
(Basil and Pavelka2011). Major benefits of robotic
technology include3dimensional, highdefinition, optics
andinstrumentationthat allowsgreater rangeof motion,
precisionscalingandsurgeonantonomy.

Robotic assistance may make lymphadenectomy
ead er andmorecomprehensive by overcominganatomic
barrierstotheprocessof sopping uterinecancer. Without
increas ng patient morbidity andmay resultinincreased
useof minimally invasivetreatment of uterinecancer.
Additionally, hospitals may benefit because of the
techniques; advantages, including reduced duration of
hospitalizationandrecovery, anextremely low rateof
complicationsuchasinfectionandileus.

Radical Parametrectomy

Management of patientswho have had a‘simple
hysterectomy’ for an unrecognizedinvasivecervical
cancer poses a different kind of challenge. While
technically difficult, anadequateradical operationafter
previoussimplehysterectomy may be performed for
selected patients. Thisentail sremoval of parametria and
paracervical tissuesal ongwithcuff of vaginaandpelvic
and para-aorticlymphnodedissection

Inanexhaustivereview of literaturecomparingseries
of patientshavingradical parametrectomy versusthose
having postoperative RT the weight average 5-year
survival favours RT, (68.7% vs 49.2%). If the
postoperative RT approachischosen, post operative
irradiation should beadministeredimmediately after
recovery fromoperation.

Total Pelvic Exenteration

Thismodality may be considered in avery select
groupof patientswithalimited central recurrenceandno
metastati cdiseasefollowingtreatmentwithprimary RT
or combinedsurgery and RT. Themortality rateof such
aprocedureevenafter careful selectionmay be5%. The
5-year survival ratemay rangefrom 18%to 40%.

(Dr Rupinder Sekhon, Sr Consultant, Dept of
Genito-Uro Oncology; Dr Sudhir Rawal, Director,
Dept Surgical Oncology)
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GUEST ARTICLE

CERVICAL CANCER - A GUIDE TO
PREVENTION AND MANAGEMENT IN INDIA

Introduction

Highest agespecificincident rateof around 100 per
100,000 is seen in the 55-59 year age group and the
highest agespecificmortality rateof 54 per 100,000is
seenin65-69year agegroupinindia. 97%of casesare
beyond stage 1 as per our data. Asthemajority of the
cases present with advanced stage, the cureratesfor
thesepatientsaredismal andthereisanurgent needto
devel opascreeningtest suitabletoour country.

Cervicd canceriscausaly relatedtoHumanPapilloma
Virus(HPV). Thevirusisusudly transmittedsexudly and
therefore, cervica cancerismostly asexualy transmitted
disease. Notall thewomenwithHPV infectiondevelop
neoplasiaand most infectionsregressspontaneously.
Certain other co-factorshave beenimplicated which
probably increasetheoncogenicity of theHPV . Herpes
simplexvirusinfection, smoking, early ageat marriage,
womenor spousewithmultiplesexud partners multiparity,
chroniclower genita tractinfection, poor genita hygiene,
|ow soci o-economicstatushaved | beenimplicated.

HPV DNA isfoundin93%-99%of invasivecervica
carcinoma—50% haveHPV typel6, 10-15%havetype
18 and 5-10% havetypes45or 59 (Bosch FX, 1995). A
study conducted at the Kidwai Memorid Ingtitute of
Oncology, Bangd ore, reved edthat 150f 16 patientswith
CIN 11l lesion and 19 of 19 patients with invasive
carcinomahad HPV E2genedisrupted. Varyinglevels
of E6and E7 transcriptionsweredetectedinall theCIN
11 patientswithstronger signalsinpatientswithinvasive
carcinoma ThewomenwhoareinfectedwithHPV, have
4to>150timesrd diveriskfordeve opingcarvicd cardnoma.
Prevaenceof HPV infectionishigherinyounger women.

Cervical Cancer Prevention

Therehasbeenaregular campaignagainst cervical
canal for 30yearsinIndia, but thishashadlittleimpact
onthemorbidity and mortality fromthedisease, with
I ndiarankingfourthworldwide. Limited resourcesand
technical manpower donot permit organized screening
programswiththePaptest. A widerangeof sensitivity
and specificity for thePaptest hasbeenreportedwitha
mean of 58% and 68% respectively (metaanalysisof 62

dudies). Thereativeinsengtivity of conventiona cytology
meansthat frequent testingisrequiredfor optimal cancer
protection. Conventional cytology based screeningis
Very resourceintensive, requiringgood quality smears,
techniciansand cytopathol ogists, adequatel aboratory
services, well organized screening, diagnosi s, trestment
andfollowup procedurestoensurehighcoverageof the
target population. Annual Visual | nspection of cervix
with5%aceticacid,“VIA test” probably suitsour generd
population better than Pap test. There is considerable
amount of evidenceevolvinginour country tofavor thistest.
VIA givesresultimmediately unlikePaptest. VIA positive
women couldbemanaged by cryotherapy inmost cases.

A largerandomisedtrial doneinIndiathat compared
HPV testing, Paptest, VIA and placebo showed HPV
testingtobemoreeffectiveinreducingthemortdity due
tocervical cancer (NEJM, April 2009). Theextremely
highNPV (99-100%) of thecombination of anegative
HPV testandanorma cytologicscreencouldallow safe
wideningof thescreeninginterval to8-10years. Even
onetest at theageof 45yearsmay considerably reduce
the cervical cancer incidence. Given that these are
expensivetests, their utility asascreeningmethod, is
doubtful at present.

TheHPV vaccineisaprophylacticvaccinefor the
preventionof cervica cancer. Boththebivaent (Cervarix)
and quadrivalent (Gardasil) vaccine protect against
infection of HPV genotypes (HPV-16 and HPV-18)
that account for about 70% of HPV-related cervical
cancers. RoutineHPV vaccinationisrecommendedfor
femalesasper theWHO guidelines.

Management of Cervical Neoplasia

CIN I (CIN LR) lesions are usually managed
conservatively. If thelesoninvolves<3quartersof the
cervixthenthepatientisrecal ledafter 9-12months. If the
lesion hasregressed, patient isfollowed up andif the
lesionpersistsor involves> 3quarter of thecervix then
thepetientistrestedwithablation/L EEP/Conebiopsy.CIN
HR (CIN 11 & 111) lesions as diagnosed on col poscopy
directedbiopsy requireexcisonby conization/LLETZto
ruleoutinvasvecancer. Ifinvasonhasbeenruledouton
theconi zationspecimenandif theconemarginsarefree,
thenthisprocedureiscons deredtherapeuticand patient
isadvisedregular follow-up. If theconemarginsarenot
freethen patientisrecalled after 3-6 monthsfor arepest
col poscopicexamination. If thecol poscopy (& Paptest)
now revedl sthat thel esionhasregressed, thenthepatient
isplacedonregular follow-up. If thereispersi stenceof
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theles on, reconi sation/hysterectomy isadviseddepending
onthedesirefor conservingfertility.

Managing Invasive Cervical Carcinoma

Following examinationsarepermitted by FIGOfor
clinical stagingof cervical cancer: Pal pation, I nspection,
Colposcopy, ECC, Hysteroscopy, Cystoscopy,
Proctoscopy, IV P, Chest X-ray, Bone Scan. Following
examinations are optional and of valuefor planning
therapy but should not bethebasisfor clinical staging:

Lymphangiography, USG,CT,MRI, Laparoscopy, FNAC
of scan detected nodes, PET scan.

USGisamost equivalentto CT but much cheaper
and non-invasive. MRI is superior and valuablefor
determiningtumor size, stromal invasion, parametrial
extensonandL N statusandisa sosafeduringpregnancy.
PET CT scanis superior for locating distant occult
metastasi sand may beused sel ectively inpatientswith
stagell & 111 cancerstoguideintreatment planning.

Carcinoma Cervix Stage IA 1: Thediagnosisof micro-
Invasivecarcinomaismadeeither onaconisationor on
ahysterectomy specimen.A cervica punchbiopsy should
not berelied uponfor thediagnosisof micro-invasion
Whenthedepthof invas onfromthebasement membrane
iIs<3mmandthehorizontal extent of thelesionlessthan
7mm, chanceof having pelviclymphnodemetastasisis
lessthan 1% and the patient can safel y bemanaged by
either conizationor anextrafascia hysterectomy (Typel
Hysterectomy) depending onthedesirefor fertility.

Carcinoma Cervix Stage IA2: \When the depth of
invasion of thecarcinomaisbetween 3-5mmandthe
horizontal extent <7 mmthenthepossibility of having
pelviclymphnodemetastasi sisbetween0-14%. These
patients are usually managed with atype Il radical
hysterectomy and pel viclymphadenectomy.

Carcinoma Cervix Stage IBI: Invasive cervical
cancersconfinedtothecervix onclinical examination
andwithatumor size<4 cmhaveequal survival rates
with radiotherapy or surgery. Type Il radical
hysterectomy withpel viclymphadenectomyispreferred
over radiotherapy (especialy forlesions<3cm) asthis
hasseverd advantagesover radiotherapy. Followingare
theadvantagesof surgery over radiotherapy (RT):

- Allowsaccuratesurgical stagingandplanningof further
trestment

- Avoidschronicradiationdamegetobladder, bowd ,vagina

- Sexud dysfunctionuncommon

- Ovariescan be preserved
- Radliotherapy coul dinducesecond malignancy
- Duration of treatment withRT is7-8 weeks.

L aparoscopichilateral pelviclymphadenectomyis
immediately followed, if pNOat frozensection, by atotal
lapradical hysterectomy (TLRH) isalsofeasibleand
appearstobesafedternativetoopenradical hysterectomy
(NamJH, IntJGynCa2004, 2011). Further management
after surgery issummarizedinthefollowingtable:

Node Negative Node+

High risk

Node Negative
Low risk

Small field
Pelvic RT

Extended field
RT + Weekly cisplatin

Observe

HighRisk: Tumor>4cm, deepstromal invasion, LV SI, +cutmargins

Carcinoma Cervix Stage IB2 - III: Surviva rates
with radiotherapy alone are inferior to concomitant
chemo-radiation. Therewasaworldwidea ertoninternet,
following five large randomized studies showing
Superiority of concurrent chemo-radiationover radiation
therapy alone, that all the patientswithstagel B2—111
cervical cancersbemanaged with concurrent chemo-
radiation. Weekly cisplatin40mg/m2 X 6cyclesisthe
commonly used CT protocol.

The combination of external beam radiotherapy
(EBRT) andintracavitory brachytherapy isessential .
EBRT isusedtotreat thepel vicnodesand parametria,
whereasthecentral diseaseisprimarily treated by the
intracavitory implant. Fourfieldtechniqueispreferred
over twofieldsasitallowsconformal blocking of small
bowel, rectum, soft tissueswhichareoutsidethetarget
volume. M oreaccuratesimul ation of treatment fields
with CT basedtreatment planningwithimproved dose
distribution of external beamradiation therapy tothe
target by linear-accel erator high energy photons, three
dimensional treatment planning, conformal blocking
techniquesandintensity modul atedradiotherapy (IMRT)
with more than four portals and individual beams of
differentintensity couldresultindecreased radiation
morbidity and possi bl etherapeuti cbenefit.

Overdl radiationtreatment timeshouldbelimitedto
8weeks. Thereisapproximately 1%lossof loca control
for each additional day of treatment. Chemotherapy
induced anemiashouldbes multaneoudy corrected.

Carcinoma Cervix Stage 1V: Thesepatientsareusualy
managedwiththeintentionof palliationonly.

(Prof UD Bafna, Head, Dept of Gynecologic Oncology,
Kidwai Memorial Institute of Oncology, Bangalore)
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PERSPECTIVE

RADIATION THERAPY IN RECURRENT
CARCINOMA CERVIX

Cervical cancer aswed| knowisoneof thepotentialy
preventablecancers. Y etitremainsanimportant cause
of morhidity andgynaecol ogica cancer deathsthroughout
theworld. Inspiteof all treatments, patientsof cervix
cancer may devel oppel vicrecurrence, distant metastases,
or acombination of both at some point of timeduring
theirfollowups. A 10%-20% recurrenceratehasbeen
reportedfollowing primary surgery or radiotherapy in
women with stage IB-11A cervical tumors without
evidenceof lymphnodeinvolvement, whileupto 70%of
patients with nodal metastases and/or more locally
advancedtumorswouldrelapseinfuture(1-4).

Cervical cancer recurrencescan becentral pelvic,
|ateral pelvicandextra-pelvic. Central pelvicrecurrence
develops from the cervix and vagina after primary
radiotherapy or fromthevaginal cuff and central scar
after radical hysterectomy. Therelapsecanbelimitedto
thevaginal vault alone or can more ofteninvolvethe
bladder and/or rectum. L atera pelvicrecurrenceincludes
parietal andvisceral pelvicsdewal | disease. Theformer
consistsof pelviclymphnodemetastasesandisusually
|ocated abovethelevel of theobturator nerve, whereas
thelatter originatesfromtheparacervix or fromscarsof
the paracervical resection and is placed below the
obturator nerve. In patients who develop distant

. -"'---.- 1 J‘f
Visicoll marke l..'i_a.iu.l;jll- mark
on DRR | o X=ray

Overlay before

: Dverlay after
alignment

alignment

metastases, the most frequently observed metastatic
stesarelung(21%), para-aorticnodes(11%), abdominal
cavity (8%), and supraclavicular nodes(6).

It has been seen that majority of the recurrences
occur within the first 2 years of diagnosis, and the
prognosi sremai nshleak insuch cases, withmost patients
succumbing to uncontrolled disease (5). Despite
Improvementsintheoutcomesof singleor combined
modality treatment for achievinghigherloca control of
cervical cancer, loco regional recurrences or distant
metastasisafter initial (surgical or radiation) treatment
remain a major therapeutic chalenge. Perez et al.
reported atotal pelvicfailurerateof 10%in stage|B,
17%instagel A, 23%instagel 1B, 42%instagelll, and
T4%instagel VA after radiotherapy alone[5]. The 10-
year actuarial incidenceof distant metastaseswas3%in
stagelA, 16% in stage IB, 31%instagellA, 26%in
stagellB, 39%instagelll, and 75%instagel VA [6]

Thecourseof treatment for rel apsed cervical cancer
dependsonthetypeof treatment previoudy receivedand
thesiteof recurrence. Although chemotherapy hasbeen
the magjor treatment modality in the management of
patientswithrecurrentand metastaticcervical cancer, its
effectivenessisreatively pooranddismal. Disruptionof
bloodvessdl sby surgery or highdosesof radiationmay lead
tolower perfusonof therelgpsed cancer. Recent phasel I
trid has documented response rates of 29.1%, 25.9%,
22.3%and 23.4%whencisplatinhasbeencombinedwith
paclitaxel, vinorelbine, gemcitabine and topotecan,
repectively [ 7]. Despitetheseencouragingresults however,
most of theresponsesarepartial and of shortduration.

rs allow precise

positioning
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Fig2: Stereotactic body radiation therapy treatment using 136 beamlets converging on a pelvic relapse of previously irradiated

Pelvic surgery (exenteration in many cases) isan
optioninselected casesof central pelvicrecurrencewith
or without IORT (Intraoperative Radiotherapy).
Salvageradiotherapy intheform of tumor directed
radiotherapy or brachytherapy hasbeen considered
asanoptionfor patientswith pelvicrecurrencewithout
prior irradiation or with recurrences outside the
radiationfield. Longterm diseasefreesurvival has
been reported as40% in many cases.

Forthosewithahistory of previousRT andsidewal |
or nodal recurrences, a combination of surgery and
radiotherapy (IM-IGRT,SBRT, brachytherapy or
Intraoperativeradiotherapy) may improvesurvival for
theseswomenwhowereprevioudy consideredincurable.
Butunfortunately, only few patientsarefounddigiblefor
surgery becauseof thel ateral | ocation, theproximity of
theiliacvessel sandtheassociated surgical morbidity.
Relapses in the vaginal vault can be managed with
externd irradiationplushrachytherapy moreeffectively than
nodal diseasewhichcanbetreatedwithexternd irradiation
alone. However, this requires specia expertise and
technol ogy that may not beavail ableat many centers.

The incidence of isolated para-aortic recurrence
after definitivetreatment of cervical cancer rangesfrom

Fig3: Does Distribution in SBRT for Pelvic Recurrence

21012% (8). The prognosisof thisrelapseisusualy
poor, often being associ ated with asystemic spread of
disease(9). Accordingtorecent data, concurrent chemo-
radiation yieldsgood clinical outcome, especially in
asymptomati cpatientswithanisolated para-aorticfailure
detected by CT or PET/CT (9).

Inrecent years, devel opment of three-dimensional
radiationtherapy (3D-CRT) andintensity-modul ated
radiotherapy (IMRT) hasincreasedthepotential foran
improvedoutcomeinsd ectedrecurrent cervica cancers.
In comparison to conventional EBRT, 3D-CRT and
IMRT alowamoreprecisedosedistributionconforming
to the target volume and with a steep dose gradient
outsidethetargets, thussparing OARsandprovidingan
opportunity for doseescal ationtothetumor. Concernin
doseescd dionorinreirradiationhasbeenof tissuetoxicity.
Withmoreconformality of radiationfields, Mundt et al
showed Grade2 acutegagtrointestind toxicity was60%vs
91% during radiotherapy for cervical cancer, whereas
somepatientswereprevioudy treated with conventional
pelvicradiotherapy. Grade 2 genitourinary morbidity
wasreduced from 20%to 10% after administration of
IMRT, andchronicGl toxicity was11.1%vs50.0%, (p
=0.001(10). IMRT dsoreduceshematol ogical toxicity,
because40% of thetotal body bonemarrow reservelies
withinthepelvicbones. Thisisparticularly importantfor
the treatment of recurrent and metastatic disease,
especialy inpatientswithahistory of irradiationwhere
reirradiationhasbeenmadepossible.

Stereotacticbody radiotherapy (SBRT) isanother
treatment modality whichresultsinhightarget doseand
steepdosegradientsbeyondthetarget, inlesser fractions
andtherefore, SBRT candeliver higher dosestotumors
and causeslessnormal tissuedamage. Inrecent years,
therehasbeenagrowingevidenceof using stereotactic
body radiotherapy for recurrent cervical cancers. This
may beparticularly useful for patientswith recurrent
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cervical cancerinvolvingthepelvicsidewall, whoare
traditionally unfitfor exenterationand usually receive
palliativechemotherapy whentheprimary therapy was
(chemo-) radiationor surgery plusadjuvantirradiation.

Deodato et al reported a case series of SBRT in
recurrent gynecological cancer. 11 patients(12lesions)
were given adose of 30 Gy infivefractions. After a
median follow-up of 19 months, 7 patients (63%)
experiencedlocal and/or distant progression of disease.
The2-year |ocal progression-freesurvival was81.8%,
whilethe2-year metastases-freesurvival was54.4%.
Acute and late toxicities were grade 2 or less (11).
Despitethegrowinginterest, thereisvery limitedclinica
datain theliterature on SBRT for recurrent cervical
cancer. Most reports have small sample sizes. No
definite”optimal” SBRT singlefractiondoseandtotal
dose have been achieved. Further studies on dose-
response relationship are needed to evaluate the
effectivenessandtoxicity inrecurrent cervical cancer.
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WATCH -OUT

Composition for Treatment of Cervix Cancer

Shin, eta. of SNU R& DB Foundation, Koreahave
beenawarded USpatent No. 8377899 on 13 February
2013 for their invention entitled “Composition for
treatment of cervix cancer”. Cervix cancer isoneof the
most frequent malignant tumorsinwomen. | ncidenceof
Invasivecervix cancer issowly decreasing, butitisstill
one of the most frequent cancers in the developing
countries. Clinical andmolecular epidemiol ogical studies
say humanpapillomavirus(HPV) infectionisthemajor
cause of cervix cancer. HPV isasmall DNA virus
composedaf gpproximeately 8000nucl eotidesandcausing
benign and malignant tumors. The present invention
relates to a composition for the treatment of cervix
cancer, moreprecisely acompositionfor thetreatment
of cervix cancer comprisingthefirstactivepartcontaining
human papillomavirus(*HPV”) specificsSRNA asan
activeingredientandthesecondactivepart containingan
anti cancer agentasanactiveingredient. Thecomposition
for thetreatment of cancer of thepresentinventionhas
better anticancer effect than the singletherapy of the
HPV specificsRNA or theanti cancer agent,andhasan
advantageof reducingsdeeffectsby usingtheanti cancer
agent at alow concentration.

(www.uspto.com, March 10, 2013)
Micrornasin Cervical Cancer

US patent no. 8361714 has been awarded to
Beaudenon-Huibregtse, eta of Asuragen, Inc. (USA) for
theirinvention“Micrornasdifferentialy expressedin
cervical cancer andusesthereof” on29th January 2013.
Thepresentinventionconcernsmethodsandcompositions
foridentifyingamiRNA profilefor aparticular condition,
suchascervical disease, andusingtheprofileinassessing
thecondition of apatient. Cytol ogical examination of
cervica smearswith Papanicolaoustaining (Papsmesr)
Isthescreening method universally acceptedfor early
detection of cervical cancer and its precursors. The
inventionre atesgenerdlytothefieldof molecularbiology.
Moreparticularly, itconcernsmethodsand compositions
involvingmicroRNA (miRNAs) molecules. Cartainagpects
of the invention include applications for mIRNAS in
diagnodtics, thergpeutics, andprognosticsof cervica cancer.

(www.freepatentsonline.com, March 10, 2013)
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RESEARCH & DEVELOPMENT

Cervical Cancer Brachytherapy

A team of scientists in Norway has studied the
dosmetricimpact of interobserver delinestionvariability
(IODV)inMRI-based cervical cancer brachytherapy.
MR images of six patients were distributed to 10
experienced observersworldwide. They wereaskedto
delineate the target volumes and the organs at risk
(OARS)for eachpatient. Twotypesof referencecontours
werecreated. For each patient, thestandard deviation
(SD)forthe10o0bserverswascal culated. For rectumand
bladder, themeanrel ative SD for D2ccwas5-8%while
sigmoidwasat 11%. For thewhol etreatment, thelODV
INHR-CTV causadanuncertainty of +5Gya/3=10(1D).
Thecorrespondingfigurefor OARswas+2-3Gya/B=3.
Forthetargetvolumes thedos metricimpactof IODV was
smallestfortheGTV andHR-CTV, whilelODV hadan
evensmaller impact onthebladder and rectum.

(Radiother Oncol, Feb 22, 2013)
Mobile Lipid Resonances in Cervical Cancer

A study wasconductedintheUK tocharacterisethe
major saturated and unsaturated lipid peaks in
histol ogically normal cervical epitheliumandstroma,
dysplasticepithelium (low-gradecervical intragpithelial
neoplasia, CIN) and cancer tissuesamplesusingdiffusion-
weighted (1) H high-resol ution magicanglespinning
MRS, to determine whether mobilelipid resonances
(MLRs)distinguishtissuetypesandtotestfor acorrelation
between ML Rsand the number of cytoplasmic lipid
droplets. Diffusion-weighted spectraof tissuebiopsies
wereacquiredandlipiddropletswerevisuaised. Linear
discriminantanaysisseparated‘ nocancer’ from'* cancer’
based on the intensities at 0.9, 1.3, 2.2 and 2.8 ppm
[areaunder thecurve(AUC)=0.939, p<0.001], ‘ low-
gradeCIN’ from* cancer’ basedontheintensitiesat 0.9,
4.1,4.3and 5.3 ppm (AUC=0.987, p<0.001) and ‘no
cancer’ from*low-grade CIN’ based onintensitiesat
0.9, 2.2 and 4.3 ppm (AUC=0.984, p<0.001). On
average, thereweremoredropl etsvisibleinlow-grade
CIN and cancer-contai ningtissues. ML R combinations
indicativeof averagelipidstructureefficiently separated
tissueclassesandincreased|ipidresonancescorrel ated
withincreased numbersof cytoplasmiclipiddroplets.

(NMR Biomed, Feb 17, 2013)

NotI-Microarraysin Cervical Cancer

Researchersat the Russian Academy of Sciences,
Russia have investigated the genetic and epigenetic
alterationsin cervical carcinomas. Intotal, 48 paired
normal/tumor DNA samples, specifically enrichedin
Notl sites,werehybridizedtoNotl-microarrays. Thirty
genes, includingtumor suppressorsor candidatesand
genes previously unknown as cancer-associated
(ABHDS5, C3orf77,PRL32, LOC285375, FGD5and
others), showed methylation/deletion in 21-44% of
tumors. The genes were more frequently altered in
squamous cell carcinomas (SCC) than in
adenocarcinomas (ADC, p < 0.01). A set of seven
potential markers (LRRN1, PRICKLE2, VHL,
BHLHE40,RBSP3, CGGBP1andSOX 14) ispromising
fordiscriminationof ADCand SCC. Bisulfitesequencing
analysisconfirmed methylationasafrequent eventin
SCC. Highdownregul ation frequency wasshownfor
RBSP3,ITGA9,VILL,APRG1/C3orf35andRASSF1
(isoformA) genes(3p21.3locus) inSCC. Thus, thedata
reveal ed novel tumor suppressor candidateslocatedon
chromosome3andafrequent|ossof epigeneticstability
of 3p21.3locusincombinationwithdownregul ation of
genesincervical cancer.

(Epigenetics, Mar 2013)

Surgical-Pathological Factorsin Cervical Cancer

A new study haseval uatedthesurgical -pathol ogical
risk factorsby weightingthemagnitudeof significanceof
multipleriskfactorscorrelatingtosurvival andtreatment
responseincervical cancer. Multivariateanaysiswas
performedfor survival outcomeson540stagel A2-11B
cervical cancer cases. Hazardratio (HR) ineach risk
factorwasdetermined. Surviva curvesandpostoperative
treatment response (concurrent chemoradiotherapy
(CCRT) vsradiotherapy alone) wereeval uated based
ontheextent of HR-weighted scores. HRfor risk factors
relatingtodisease-freesurviva (DFS) were: lympho-
vascular spaceinvasion 3.95, nodal metastasis 3.88,
adenocarcinoma3.40, largetumor 2.36, positivemargin
1.99, degpstromd invasion1.29, and parametriainvasion
1.21. Hazard ratio-weighted scores were negatively
correlatedto DFS. Tumorswithlarger scoreoffsetthe
benefits of CCRT over radiotherapy alone for
postoperativeadjuvant treatment (P<0.001). Surgical -
pathological risk factors, therefore, providevaluable
informationfor survival andmanagement of early-stage
cervical cancer.

(Br J Cancer, Mar 5, 2013)
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NEW TECHNOLOGIES

APTIMA® HPV 16 18/45 Genotype Assay

TheU SFoodand DrugAdministrationhasapproved
Hologic' SAPTIMA HPV 16 18/45 Genotype Assay
foruseon TIGRIS® DTS® Systemtoidentify human
papillomavirus(HPV) RNA from high-risk genital
HPV genotypes 16, 18 and/or 45. The APTIMA
HPV 16 18/45 GenotypeAssay isanin vitro nucleic
acidamplificationtest for thequalitativedetection of
E6/E7 viral messenger RNA (MRNA) of HPV types
16, 18and45incervical specimensfromwomenwith
APTIMA HPV Assay positiveresults. Thetest results
may be used to determine the need for additional
follow-up and diagnostic proceduresinwomenwith
age > 30 years and > 21 with borderline-cytology
results and positive test results by APTIMA HPV
Assay. The genotype assay is the first test to be
approved by FDA for genotyping HPV types16, 18
and 45 which are associated with about 80% of all
invasive cervical cancer worldwide. The new test
would helpthehealthcare professional sbetter assess
apatient’ srisk of subsequently devel oping cervical
cancer. Itisexpectedtoget commerciaizedduringthe
firstquarter of fiscal year 2013.

(U.S. Food and Drug Administration, Nov 1, 2012)
Avastin for Recurrent and Metastatic Disease

The cancer drug Avastin may extend the lives of
patientswith aggressivecervical cancer, anew study
finds. Thestudy included 452 womenwith recurrent,
advanced or persistent cervical cancer who were not
curable with standard chemotherapy. The drug was
administeredintravenously withtheir chemotherapy
treatment. The dose was given one day every three
weeksuntil thediseaseprogressedor intol erabletoxicity
occurred. It was found that the patients treated with
chemotherapy alone had a median survival of 13.3
monthswhilethosewhoreceived Avastinhadamedian
surviva of 17 months. Thesurvival differencebetween
thetwo groupswas highly significant. However, the
patientswho received thedrug experienced moreside
effectsthanthosewhodidnot. Theresearchersstatethat
thesefindingsmay changetheway patientsaretreated
andimprovetheoutcomesfor womenwho previously
hadvery limitedtrestment options.

(HealthDay News, Feb 8, 2013)

New Technology for Screening

Withtheintroductionof organizedcervica cytologica
screening programs, theincidenceof cervical cancer had
beensgnificantly reduced. Theresearchersat Zhengzhou
University, China, havedetermined anew technology
withuniqueadvantagesfor cervical cancer screening.
Thecervical specimenscollectedin PreservCytwere
processed for ThinPrep cytological test, the new
technol ogy test and human papillomavirusdetection.
The concordance between new technology test and
ThinPrepcytol ogical testwas96.34%with 931 positive
and 148negativecases. Thesensitivity andthespecificity
of thenew technol ogy were99.04%and 82.22%. Inthe
124 positivecasesof new technol ogy, human papilloma
virus DNA test was positivein 87.9% and negativein
12.1%cases. Thesengtivity andthenegativepredictive
values of the new test were 98.57% and 95.45%
respectively, whencompared tothehistopathol ogical
diagnosis. If thenewtechnol ogy isused asscreeningtest,
itmay beaquick screeningtest and doesnot dependon
thesubjectivejudgmentof clinicians.

(Int J Gynecol Cancer, Dec 2012)
Prognostic Marker for Early-Stage Cervical Cancer

Scientistsat Sun Y at-sen University, Chinahave
Investigatedthat thegeneforkhead box M1 (FOXM 1)
promotestumor cell invasionand correl ateswith poor
prognosis in early-stage cervica. The FOXM1
transcriptionfactor playsessentia rolesinregulatingthe
proliferation, differentiationandtransformationof cells.
TheFOXM 1geneand proteinexpressionprofileswere
determined by quantitativepol ymerasechainreaction,
Westernblotting, genetransfection, short hairpinRNA
inferference (RNAI) and invasion assays etc. The
FOXM1expressionwasfoundtobesignificantly up-
regulatedat bothmRNA andproteinlevel inearly-stage
cervical cancer comparedtothoseincervicd intragpithelid
neoplasiaand normal cervical tissues. Theincreased
expressionof FOXM lincreasedmigrationandinvasion
of cancer cellswhereasRNAi-mediated knockdown of
FOXM 1 hadtheoppositeeffect. Theupregulation of
FOXM 1a soincreasedthematrix metalloprotei nase- 2
(MMP-2), MM P-9 expression and activated the Akt/
olycogensynthasekinase-38/ Snail pathway whichresults
inthepromotion of migrationandinvasionof cervical
cancer cells. Thestudy suggeststhat FOXM1may actas
a prognostic marker and a new potential target for
cervical trestment.

(Gynecol Oncol, Dec, 2012)
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GLOBE SCAN

First 3-D Image

Cervica cancer is caused by so-called “high-risk”
human papillomaviruses(HPV), of whichtypel6 (HPV
16) isthemost dangerous. After infectingahedlthy cell,
HPV mugsimulaeittomultiplyinordertoreproduceitsdf.
Thevird protensE6andE7 causecdl| proliferationandthe
development of cervical cancer, whichiswhy they are
known as* oncoproteins.” For thefirst time, researcher
havesolvedthethree-dimens ond structuresof EGproteins
intype-16 human papillomavirusanditstype 1 bovine
equivaent(BPV 1). Thecompletestructureof anE6protein-
whichisverytrickytoproduceinthelaboratory-hedremaned
unsolvedforamogt 30years Thethree-dimensiond Sructure
of the E6 protein capturing its target reveals the exact
molecular mechanismof itscarcinogenicactivity. Italso
explainstheprotein’ sremarkableability toactasaviral
terrorigandhijack many of thefunctionsof theinfectedcell.
Thisbreskthroughiscrucid for cervical cancer trestment, as
itshouldmakeitpossibletoidentify andimprovemedication
topreventtheproteinfromcausngtumors.

(France: Science, Feb 8, 2013)
Cervical Cancer after Recovery

Patients with histologically confirmed cervical
intraepithelial neoplasia (CIN) grade 1-3 who have
completeda2-year follow-upperiodwiththreenegative
cytological testresults, show anincidenceof invasive
carcinomaof 35.1 per 100,000womenyears. Their risk
forinvasivecancer is4-foldtheriskinhealthy women
who had a negative primary test result. It has been
proposed that thisgroup should bekept inlong-term,
frequent follow-up. Theauthor arguesthat if cervical
cancer develops in these women, the treatment and
diagnostics of CIN might have beenincorrect. If the
thicknessof theel ectrosurgically excisedtissuestripsis
insufficient, moredeeply situated partsof thecervical
cryptsmay beleft behindinthestroma. After healing,
cervical carcinoma may develop beneath a normal
surfaceif thesepartsof thecryptscontainintragpithelial
neoplasticcdlls. Thiscarcinomaisnotamenabletoearly
diagnosis. Beforedecidingonamoreintensefollow-up,
thereisneedtoinvestigatethequality of thediagnostics
andtreatment inthisgroup of women.

(Netherlands: Ned Tidschr Geneeskd, Jan 2013)

New Test for Detection

Since the introduction of organised screening in
Sweden in the 1960s, the number of women being
diagnosedwithand succumbingtocervical cancer has
fdlendraméticaly.However, despiteintensvescreening,
250womenstill diefromcervical cancer eachyearin
Sweden, and 500 more develop the disease. The
sengitivity of thecurrenttestislow, whichmeansthat cell
samplesmust betakenatleast every threeyears. A large
number of tests must also be repeated because of
unreliableresults, somethingwhi chcausesanxiety among
patients and additional costs for the health service.
Around 70 per cent of all cervical cancer cases are
caused by two specificvirustypes, knownasHPV 16
andHPV 18. Theauthorshavedevel oped amethodthat
identifiesproteinsof theseoncogenicvirusesincells,
enabling a more objective interpretation of the test
results. This method can hopefully produce a more
reliable diagnosisin uncertain cases and reduce the
number of missed cancer cases, aswell asthenumber of
womenwhohavetobere-calledbecauseof cell samples
that aredifficulttointerpret.

(Sweden: Science Daily, Nov 23, 2012)
Metabolic Syndrome and Cervical Cancer

The metabolic changes present in the metabolic
syndrome(M etS) havebeenassociated withincreased
risk of pancreaticand colon cancers; however, thereis
littleinformation about theassoci ation between M etS
and cervical cancer risk. A case-control study was
performed using data from the National Health and
Nutrition Examination Survey (NHANES) between
1999-2010. Women 21 yearsof ageand ol der, of which
anestimated 585,924 (2.3%of thesampl €) self-reported
ahistory of cervical cancer (cases), were identified.
About half (48.6%) of casesand 33.2% of controlsmet
criteriafor MetS. Logisticregressionanaysisshowed
increased odds of history of cervical cancer among
women with MetS (OR = 1.9; 95% CI 1.06, 3.42; P
value 0.05) for therisk of history of cervical cancer
among women with MetS while adjusting for other
known risk factors (high number of lifetime sexual
partners, multiparty, history of hormonal contraceptive
use, and history of smoking) (AOR = 1.82; 95% ClI
1.02, 3.26; P value d” 0.05). In this US surveyed
popul ationtheauthorsfoundincreased oddsof history of
cervical cancer among subjectswithMetS.

(USA: ISRN Oncol, Jan 21, 2013)
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CLINICAL TRIALS

CANCER CONTROL

HPYV Vaccinationin Adolscent Females

A phase |1l (PATIRICIA) trial was held by the
researchersof University of KuopioHospital, Finland,
todeterminewhether theHPV vaccinetypescouldbe
replaced withother highrisk HPV types. A total of 4,808
adolscentfema eswereincludedinthetrid andrandomized
into 2 groups. One group received A SO4-adjuvanted
HPV16/18viruslikeparticlevaccineand another group
receivedhepatitisA virus(HAV) vaccine. HPV infection
wasassessed after vaccination every 6monthsfor 4years
for genital oncogenicHPV type16, 18,31, 33, 35, 39, 45,
51,52, 58,59, 66, 68, 70 aswill aslow risk HPV types.
Study reveal ed that risk for acquisition of any genital
HPV typesis neither found in HPV DNA negative
HPV 16/18vaccinatedwomencompardtothebaseline
HPV DNA negative HAV vaccinated women nor in
HPV 16/18 vaccinated baseline HPV 16/18 positive
womencomparedtobasdineHPV 16/18negativewomen.
I ncreasedrisk of gettinginfectionwith HPV types39,45,
59,68wasfoundinHAV vaccinated, HPV 18 positive
women. Thisresultissuggestiveof replacement of HPV
typedafter 1-4yearsof vaccinationwithHPV 16/18type.

(Int J Cancer, Dec 2012)

Nab-Paclitaxel for Advanced Cervix Cancer

Researchersof theArizonaCancer Center performed
phasell trial inwomenwithmetastaticor recurrent cervix
cancer afterfirgt-lineof trestment. Tota 37 patientswere
enrolledinthestudy, of which35patientsweredigibleand
evauablefor responseand tolerability. All thedligible
patientshadrecei vedoneprior chemotherapy regimenand
27 of themhad prior radi ationtherapy withconcomitant
cisplatin. Nanoparticle, albumin-boundpaclitaxe (nab-
paclitaxel) wasadministeredat 125mg/m(2) 1V over 30
minutesondays1, 8and 150f each28-day cycle andthe
mediannumber of cycleswere4. Resultsshowedthat 10
of the 35 patientshad apartia response and another 15
patientshad stabl edi sease. Themedian progression-free
andoverd| surviva were5.0and9.4months, respectively.
Theonlygradedeventwasneutropeniain2patients(5.7%6),and
Grade3neurotoxiatywasreportedinl (2 9%) patientandboth
resolvedfollowingdosereduction. Thestudy concludesthat
Nab-paclitaxel has considerable activity and moderate
toxicity inthetrestmentgroup.

(Gynecol Oncol, Dec 2012)

Recommendations on Screening for Cervical Cancer

TheCanadiantask forceon preventiveheathcare
hascomeupwithrevisedguidelinesfor cervica cancer
screening. Recommendati onsarepresentedfor screening
asymptomatic womenwho areor havebeen sexually
active. They donot apply towomenwith symptomsof
cervical cancer, previousabnormal screening results
(until they havebeenclearedtoresumenorma screening),
thosewhodo not haveacervix (dueto hysterectomy),
or who are immunosuppressed. The recommended
guidelinesare:

*» Forwomenaged <20, noroutinescreeningfor cervical
cancey.

» Forwomen aged 20to 24, noroutinescreening for
cervical cancer.

» For women aged 25 to 29, routine screening for
cervical cancer every 3years.

» For women aged 30 to 69, routine screening for
cervical cancer every 3years.

» Forwomenaged 70whohavebeenadequatel y screened
(i.e. 3success venegativePaptestsinthelast 10years),
Itwasrecommendedthat routinescreeningmay cesse.
For women aged 70 or over who have not been
adequately screened, itwasrecommended continued
screeninguntil 3negativetestresultshavebeenobtained.

(Canadian Medical Association Journal, Jan 8, 2013)
Tubal Ligation and Cervical Cancer

Womenwhohaveatubal ligation, thesurgical tying
or severing of fallopiantubestoprohibit pregnancy, have
|essfrequent Papsmears, whichputsthemat anincressed
risk for cervical cancer, accordingtoresearchfromthe
University of OklahomaHealth SciencesCenter, USA.
Theresearchersusedaquestionnairetoidentify factors
associatedwiththecancer, includingthefrequency that
thewomen went for Pap tests. It was discovered that
womenwhohavehadatubal ligationwerenot aslikely
tohaveregular Paptests. Inall agegroups, womenwith
tubal ligation were more likely to have had no Pap
screeninginthepreviousfiveyearscomparedtowomen
using other formsof contraception. Theimportanceof
screeningsinwomen, includingthePaptest, isstressed
to prevent cancer.

(Medical News Today, Jan 16, 2013)
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INFOCUS

CARCINOMA CERVIX: SOME BASICS OF
PATHOLOGY

Cervical cancerissecondonly tobreast cancerinits
incidenceworldwide. Age-standardizedincidencerates
(ASIR) range from about 10 per 100,000 in most
devel oped countriestomorethan40 (and upto 100) per
100,000inmany devel oping countries.

Thecervical cancer, whichispredominantly of the
sguamouscell typebut al soincludesadenocarcinomas
of different subtypesiscausdly rel atedtohumanpapilloma
virusinfection(HPV) andisaprimeexampleof multistep
carcinogenesis. Knowledgeof thesetwoessentialshas
allowedavaccinationandascreeningstrategy tocombat
withthemenaceof cervical cancer. Whilevaccination
has been arecent introduction, the identification of
precursor lesions through cytological screening has
contributedto significant reductionincervical cancer
relatedmortality.

Sexually transmited human papillomavirus(HPV) is
themost commonetiol ogica agentof cervical carcinoma,
with about 70% caused by high-risk HPV 16 and 18.
Approximately 10 other HPV genotypes cause the
remaining 25%to 35% of cervical cancers.

Theproductsof two early HPV genes, E6and E7,
play amagjor roleincervical carcinogenesis(Figurel).
HPV preferentialy infectsthebasal cellsinthecervical
transformation zone, an area of active cell turnover.
Integrationof viral DNA inthegenomedisruptsmost of
theviral genesexcepttwoof theearly genes, viz, E6and
E7,which continuetobeexpressedandtheir proteins
immortalizethehuman keratinocytesand accordthem

proliferativeadvantageandability toaccumul atefurther
geneticalterations, |eadingto canceroustransformation.
I nteractionof thesegeneswithcd lular proteinsinvolving
thetumor suppressor proteinsTPS3and pRB, respectively
|eadsto arapid degradation of thecellular proteinsvia
theubiquitinpathway. Thenet effect of lossof p53and
RB proteinsisanunstablegenomeandfreed E2F protein
whichpushesthecell throughcell cycleandd soactivates
transcriptionof “pl6protein”, animportant marker for
identificationof cervical dysplasticchanges.
Fromamongst thehordeinfected, only afew progress
tohighgradedysplasiaand cervical cancer, withseveral
host and environmental factors contributing to HPV
persistenceandprogressiontocervica neoplasia. These
includeindividual swithmultiplesexual partners, early
age of first intercourse, early childbearing, multiple
pregnancies, cigarette smoking, HIV infection,
immunodeficiency states, and oral contraceptiveuse.

Those who develop cervical neoplasiaundergo a
stepwiseprogressionstartingfrompreinvasivelesions
that can bedetected by screeningand curedwithcomplete
excison(Figure2).

Pap smears are routinely done for screening of
cervical lesions. Widespread adoptionof Pap screening
has resulted in early detection of cervical cancer
precursors, withestablished guidelinesfor management
of abnormal results. Accuratehistologicandcytologic
classification of HPV mediated|esionshasimportant
implicationsfor guiding patient management.

Therateof progressiontoinvasivecancer fromCIN
isusualy dow, takingyearstodecades. Thislongnatura
courseprovidesanopportunity for screeningtoeffectively
detect thisprocessduring thepreinvasive phase, thus
allowing early trestment and cure. Because many of
thesepreinvasivelesions(especialy LSIL) wouldhave
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Figure 1. Interaction of HPV proteins with tumor suppressor proteins with ultimate effect of cellular proliferation and
inactivation of p53, the guardian of genome protein
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Figure 2. Mechanisms of human papillomavirus [HPV] carcinogenesis.
LG = Low grade, HG = High grade, CIN = Cervical intraepithelial neoplasia, RB = Retinoblastoma gene. [Adapted from WHO]

never progressedtoinvasivecancer, screeningasoruns
therisk of leading totreatment for womenwho do not
need to betreated.

Althoughcervical cancer mortality increaseswith
age, theprevalenceof CINishighestamongwomenin
their 20s and 30s. Mortality is rare among women
younger than30years; HSIL israreamongwomenolder
than 65 years who have been previously screened.
About 70%of ASCUSandCIN 1lesionsregresswithin
6 years, while about 6% of CIN 1 lesionsprogressto
CIN 3or worse. Inabout 10% to 20% of womenwith
CIN 3lesions, thelesionsprogresstoinvasivecancer.

Case-control studies have found that the risk of
developinginvasivecervical canceristhreetotentimes
greater inwomenwho havenot beenscreened. Riska so
increaseswithlongdurationfollowingthelastnormal Pap
test, orsmilarly, withdecreas ngfrequency of screening.
Screeningevery 2to3years, however, hasnot beenfound
toincreasesgnificantlytherisk of findinginvasivecervica
cancer abovetheri sk expectedwithannual screening.

Based onthedatagenerated throughthesestudies,
currentguidelinesrecommendinitiating Paptestingthree
yearsafter firstintercourseand not | ater thantheageof
21 years, and continuingit every onetotwoyearsuntil
age 30, andlater at one- tothree-year intervalsuntil age
65-700rindefinitely.

Theaccuracy of Paptest hasbeenanissueof concern
with clinicians and women groups. A singletest has
sensitivity of 55% to 80% for detecting high-grade
lesions. However, the progression being slow, it is
believedthat fal senegativecaseswill get detected during
subsequent screeningraisngthesensitivity of aprogram
of regular Paptestingtofar higher andacceptablelevels.

Whileconventiona screeningof vaginocervica smear
hasbeen effectiveinreducing cancer related mortality
significantly, efforts have been made to enhancethe
sengitivity of testingby usingliquid based cytol ogy and

HPV testing. As, yetthereisnoevidencetofavor liquid
based cytology as a superior modality. HPV DNA
testing has been sought by women groups and some
cliniciansonfalsebelief of improvingthesensitivity of
cervical cancer screening. However, carcinogenicHPV
infectionsarevery common, particularlyinyoungwomen,
andthemgority getcearedontheirownwithinlto2years.
Suchbeingthecase, over referral sandunduestresstoone
harboringself-cearinginfectionisaseriousconcern.

HPV testing, therefore, hasbeenapprovedfor usein
two contexts only (1) as a second test following an
equivocal cytology resultof ASCUS; and (2) for primary
screeninginconjunctionwithcervical cytology forwomen
aged 30yearsand older.

Thehistol ogical diagnos sof dysplas aunexpectedly
isalsofraughtwithdifficultiesandinterobserver variations
of interpretationscompromis ng accuratediagnosi sthat
directs appropriate management triage, the goal of
cervical biopsy. Variousimmunohistochemical and
molecul ar assaysarenow avail ableasancillary studiesin
theworkup of difficult squamousandglandular lesions.
pl16proteinover-expressed becauseof freeing of E2F
manifestsasdiffuse, strong, cytoplasmicand/or nuclear
staininginsguamousand glandul ar |esionsassoci ated
with high-risk HPV infection. Atypical immature
metaplastic lesions that are pl6 positive have been
showntohaveahigherincidenceof subsequentHSILs.
ProEx Cisarecently devel opedimmunohistochemical
assay that targetstheexpress onof topoisomerasel | and
minichromosomemai ntenanceprotein-2, twogenesthat
have been shown to be over-expressed in cervical
cancers. Theassay isanuclear stainthat ispositivein
cervical dysplasiaand hasbeenvalidatedincytologic
specimensfor thedetectionof HSIL.

Histological Types of Cervical Cancer

TheWorldHealth Organisation (WHO) recognizes
twomainhistologica typesof invasivecancer thatis,
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Figure 3. Invasive keralinizing squamous cell carcinoma ( histology): A. Round nests of cancer cells invade stroma in which inflammatory

cells are visible; B. Invasive well differentiated squamous cell carcinoma exhibiting keratinization of tumor cells in the centre. C. High dry
view of nuclear atypia and mitosis.

* Squamouscarcinoma (whichconstituteabout 85%
of all cases); and

* Adenocarcinoma (whichconstituteabout 10-12%
of all cases).

Severd other typesof carcinoma, eg, adenosguamous

carcinoma, adenoidcydic carcinoma, metadiaticcarcinoma,
makeuptheremaining3-5%of al cases.
Squamous carcinomas arefurther typedaccording to
whether they are keratinising or non-keratinising
carcinomas. Keratinising carcinomas may be well
differentiated or moderately differentiated and are
composed of largetumor cells. The non-keratinising
carcinomas(poorly differentiated carcinomas) may be
of largecell or small cell types(Figure3)

Adenocarcinomas are less commonly found
and athougheachtypeishistologicaly distinct, itisnot
uncommon for two or more histological forms of
adenocarcinomato be presentin asingletumor. The
frequent coexistence of glandular and sguamous

Figure4. Adenocarcmoma ofcerwx welldlfferentlaled Note tumor cells
are forming glands. The neoplastic glands are crowded and penetrate
beyond the stroma of the cervical epithelium into the fibromuscular wall
of the cervix. Observe the cellular atypia and crowding.

carcinomasuggeststhat they may haveacommonorigin
inthereservecellsof thecervix aswell asacommon
etiology. Themost frequent typeof adenocarcinomato
befoundinthecervixistheendocervica typeof mucinous
adenocarcinoma. Threegradesof endocervica carcinoma
are recognized-well—differentiated, moderately
differentiated, and poorly differentiated—dependingon

thesimilarity of thetumor cell totheglandular epithelial
liningof theendocervix (Figure4)

Key Points & Conclusion

1. Cervical cancer is asexually transmitted disease
caused by HPV 16and 18aongwithafew other high
risk HPV strains(90%).

2. Thereispossibly nocervical cancer outsidethisgroup
despiteHPV being detectedin 90% casesonly.

3. Pap smear is a satisfactory screening modality,
especially whenemployedregularly inastructured
screeningprogram.

4. Liquid cytology accordsno benefit but addsto the
cost of screening.

5.HPV DNA testinginearly agegroupiscontroversial
becausedespitefindinghighrisk strains, mostwomen
will eliminatetheinfectionin1to2yearswithout any
consequences. Costisa soaconsideration.

6.Histological eva uationfor dysplasiaisattimesdifficult
to diagnose and grade. Use of p16 and ProEx C
immunogtainingisrewarding.

7. Thereisawhole gamut of other carcinomatypes
besides squamous carcinoma and even these are
causally associatedwithHPV infection.
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RGCON - 2013 HIGHLIGHTS

Rajiv Gandhi Cancer I nstituteand Research Centre,
(RGCI&RC) held its 12" Annua International
Conference from 15" to 17" February 2013 at Hotel
Eros- (Hilton), Nehru Place, New Delhi. Likeevery
year, thisyear too RGCI & RC adheredtoitstraditionof
academicexcellence. Inkeepingwiththerapidchanges
inthemanagement of col orectal cancers, thethemeof the
conference was very aptly chosen as “Changing
Scenario in Colorectal Cancer”.

Thefirst day, 15" February, wasdedicated tolive
surgical workshops and video workshops during the
morningandafternoon. Theoperationincluded Robotic
LAR/APR by Dr Byung-Soh Min from Korea; Lap
colectomy/ LAR/APR operatedby Dr SungBumKang,
fromKorea, I ntersphinteric Resectionby Dr Y oshito
Akagi from Japan; and Peritonectomy andHIPEC by
Dr Shivendra Singh from RGCI&RC. They were
complemented by an interactive panel discussion by
eminent surgeonsfromall over thecountry and abroad.
Followingthis, therewasalivevideopresentationfrom
“Institut Mutualiste Montsouris, Paris’ by Dr Brice
Gayet, Paris.

Inauguration

Theforma inaugurationof theconferencewashedin
the evening at 5.30 pm. This was indeed a glittery,
Spectacular session. Thediaswasadornedby thepresence
of the Chief Guest, Mr.Sriprakash Jaiswal, Central
Minister of Coal, andthe Special Guest, DrV . Shantha,

LEt

et T

andother dignitariesasMr. Rakesh Chopra, Chairman
RGCI&RC; Mr DSNegi, CEO, RGCI&RC; Dr AK
Dewan, Medical Director, DrDC Doval, RGCI&RC;
and Dr Sunil Gupta, Organizing Secretory of RGCON
2013. Theinaugurationwasauspicioudy markedby the
lightingof thelampasper thel ndiancustomsandrelease
of the souvenir by the Special Guest, Dr V Shantha,
Chairman, Cancer Institute, Adyar, Chennai,
Padmashree, PadmaBibhushan, | ARC award winner
for herwork for thedevel opment of Cancer Registriesin
India, Nazli- Gad-EL -MawlaAward-Cancer Control
in Resource Poor Country, Brussels,and Ramon
Magsaysay Awardfor PublicSarvic. Inavery ceremonious
moment, theLIFETIMEACHIEVEMENT AWARD
waspresentedtoDrV Shanthafor her relentlessservice
totheailing patientsof cancer and her dedicationand
devotionto her profession and humanity. Likeevery
year, theprestigiousDr P.S.RamanMemorial Award
for thebest paper publishedin2012wasannouncedand
awarded to Dr Gauri Kapoor, Senior Consultant,
Department of Pediatric Hematol ogy and Oncol ogy,
RGCI& RC, for her paper entitled" ExperencewithHigh
Dose Methotrexate Therapy in Childhood Acute
Lymphoblastic Leukemiain aTertiary Care Cancer
Centreof Developing Country™.

Evening session was abrain storming session on
EmergingMoleculesinCol orectal Cancerwhichincluded
lecturesby foreignde egatesfollowedby avery interesting
panel discussion. Thelectures, deliveredonvery new
moleculeslikeBevacizumab by Dr Herbert | Hurwitz,
USA; Cetuximab by Dr Heinz-Josef Lenz, USA;
Regorafenibby Dr AndreaSartoreBianchi, Italy; and

RGSLOAN

(L to R: Dr D C Doval, Chairman RGCON- 2013; D S Negi, CEO; Mr Rakesh Chopra, Chairman; Dr V Shanta, Cancer Institute
(W.I.A) Chennai; Dr A K Dewan, Medical Director; Dr S K Gupta, Orginizing Secretary; RGCON- 2013)
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Clock-wise: (1). Life Time Achievement Award being Presented to Dr V Shantha; (2). Dr V Shantha Addressing the Audience
(3). Mr. Sriprakash Jaiswal, H'ble Union Minister of Coal, Govt. of India (4). Dr S H Adwani with Organizing Team

Aflibercept by DrWill Steward, UK ; wereindeedvery
enlightening.

The2"Day of theconferencepromisedaplethoraof
topicsincluding epidemiology, hereditary col orectal
cancers, screening and therecent advancesinimaging
andtheirimplicationsincol orectal cancer management.

Dr Andrea Sartore Bianchi, Italy, spoke in great
detail onRoleof Biomarkersincolorectal cancer andit’s
implications, atopicthetinterestsall col orecta oncologists
alike. A never endingtopicof debatefor all oncosurgeon
is“ Surgery of thePrimary: Lap/ SILS/Robotic/ Open
Coalectomy—-WhichisOncologicaly Sound?’ Thisdebate
wasvery expertly addressed by vari ousspeakersputting
forwardtheir opinioninsupport of their favourites, Lap
Colectomy by Dr Sung Bum Kang, Korea; SILS
Colectomy by Dr G Srikanth, Bengaluru; Robotic
Colectomy by Dr Byung-Soh Min, Korea; and Open
Colectomy by Dr E. Hemant Raj, Chennai.

DrHeinz-Josef Lenz, USA, inhisinimitablestyleheld
theattentionof theaudiencewithhistalk on'Roleandthe
impact of molecular markersontreatment decisionsin
themetastatic setting'. Dr Peter GibbsfromAustralia,
presented hisviewsonFirst Line Therapy—SIRFLOX
andFOXFIRE.

Curative intent treatment for colorectal liver
metastasis- Stateof theart-col orectal liver metastasis
wasdiscussed by variousspeciaistswhopresentedtheir
respectiveevidences. 'Perspectiveof Medical Oncologist!
waspresented by DrHeinz-Josef Lenz, USA; Surgeon's
Perspectiveby Dr KR Prasad, from UK ; Perspectiveof
Radiation Oncologist by Dr SwarupaMitra, Delhi; and
Interventional Radiologist’s Perspective by Dr MC
Uthappa, fromBengal uru. A Glimpseintothe Futureof
New Radiation Techniquesfor Rectal Cancer by DrB
Aja KumarfromBangluru.

One of the highlights of RGCON 2013 wasthe
number of debates. Debateswerevery well moderated
by panel sof chairpersonsencouraging exchange of
opinionwiththehouseaswell. Thescientificcontents,
and hospitality were immensely appreciated by
everyone present. The conference came upto the
expectationsof providing acomprehensiveand up-
to- datemultidisciplinary perspectiveonepidemiol ogy,
biology, diagnosis, management andfuturedirections
of colorectal cancers.

(Dr Swarupa Mitra, Consultant, Dept of Radiation
Oncology; Dr Sunil Gupta, Sr Consultant, Dept of
Medical Oncology; Dr Shivendra Singh, Sr
Consultant, Dept of Surgical Oncology)
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