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SPECIAL FEATURE

MINIMALLY INVASIVE SURGERY IN
ONCOLOGY

Introduction

Minimally invas veapproacheshaverevol utionized
the practice of general surgery over the past decade.
Sincetheintroduction of fiber-opticendoscopy inthe
1960sandthewidespreadintroduction of |aparoscopic
cholecystectomy in the 1980s, there has been ahuge
increase in the use of minimally invasive surgical
modalitiesin clinical practice. The incorporation of
these techniques into routine practice has led to the
innovation and development of surgical endoscopic
techniquesin other fields, such as thoracoscopy and
transanal endoscopic microsurgery and more recent
developments, such as robotic surgery and natural
orificetrand umina endoscopicsurgery.

However, theintroduction of minimally invasive
techniquestooncology wasmetinitially withskepticism
andcontroversy becauseof concernsthat suchasurgical
approachwill compromisetheoncol ogic principlesof
treatment, adequacy of resection of primary tumor and
ability toperformasimilar extent of lymphadenectomy
as compared to an open surgical approach.
Early reports pertaining to a incidence of port-site
recurrence a so created concerns as to the long-term
outcomeof |aparoscopi cabdominal cancer procedures.
Overthelast severa years, it hasbeenrealized that the
incidenceof abdominal wall tumor recurrencehasnot
beensgnificantandinfact may belower thanrecurrence
ratesoccurringinconventional laparotomy wounds.

L apar oscopic Surgery

Laparoscopicsurgery, dsocdledminimalyinvasve
surgery (M1S), bandaid surgery or keyholesurgery,isa
moderntechniqueinwhichoperationsintheabdomen
areperformedthroughsmal incisons(usualy 0.5-1.5cm)
as compared to larger incisions needed in traditional
surgical procedures. Thekey elementinlaparoscopic
surgery istheuseof alaparoscope. Therearetwotypes:
atelescopicrodlenssystem, thatisusual ly connectedto
avideo camera(singlechip or threechip) or adigital
laparoscopewherethecharge-coupleddeviceisplaced
at theend of thelaparoscope, eliminating therod lens
system.Also attached is a fiber optic cable system
connectedtoa‘cold’ light source (halogen or xenon)

insertedthrougha5mmor 10 mm cannulaor trocar to
illuminateandviewtheoperativefield. Theabdomenis
usually insufflated with carbondioxidegastocreatea
workingandviewingspace. Theabdomenisessentialy
blown up like a balloon (insufflated), elevating the
abdominal wall abovetheinternal organslikeadome.
Thegasused is CO,, whichiscommon to the human
body and can beabsorbed by tissueandremoved by the
respiratory system. Itisalsonon-flammable, whichis
important because electrosurgical devices are
commonly used in laparoscopic procedures.
L aparoscopic procedures are used for evaluating the
nature and source of tumors, staging procedures to
evaluate the extent of tumors and resection of
gastrointestinal and urogynaecol ogica tumors.

Advantages. Minimally invasive surgery resultsina
shorter hospital stay, afaster recovery, and a faster
return to normal activitiesthan traditional surgery. It
entallsreduced requirementof narcoticanalgesia, smal
skinscars, fewer complicationslikelesstraumatothe
patientandlessblood|oss, decreasedincidenceof ileus,
reducedincisional herniarates, lesspreoperativepain
andlessstrain. Also, other cancerthergpies, likeradiation
therapy and chemotherapy, canbestarted sooner after
MISthanafter traditiona surgery.

Disadvantages. (a) Requires specia and more
expensive equipment, (b) special training required,
(c) some procedures take longer time, (d) restricted
vision, (e) difficult handlingof theinstruments, (f) very
restrictedmohility, (g) difficult hand-eyeco-ordination,
(h) notactileperception.

Colon: In 1991, Jacobs and colleagues reported the
first laparoscopic resection of sigmoid colon cancer.
Sincethen, experiencewithlaparoscopi ctechniquesfor
colonresectionincreased rapidly. Colon canceristhe
most notable, withseverd largeprospectivemulticentre
randomized controlled trials demonstrating similar
oncologic outcomes with its corresponding open
surgical treatment.Noother maignancy hashadtria sof
the magnitude of the Clinical Outcomes of Surgical
Therapy (COST) and Conventiona versusL aproscopic
Assisted Surgery inColonCancer (CLASICC) trialsto
demondratetheefficacy of minimalyinvasvetreatments
totreat cancer.

Esophagus: Aninitial reportby McAnemaetal in1994
describedthethoracoscopicass sted mobilizationof the
esophagus combined with an open abdominal
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approach.Sincethennumerousapproachestominimally
Invasive esophagectomy (MIE) have been described,
Including thoracoscopi c ass sted esophageal resection,
laparoscopic transhiatal resection, hand assisted
laparoscopic transhiatal resection and three field
combined thoracoscopi ¢/l aproscopicresection. There
arenorandomizedtrialscomparingopenandminimally
Invasiveapproachesfor esophageal cancer; however,
reported caseserieshavepromising resultsthat suggest
that oncol ogic outcomes after MIE may besimilar to
thoseof openseries.

Stomach: Endoscopic and | aparoscopi ¢ resections of
benign andlow gradelesions, such asgastrointestinal
sroma tumorshavebeenreceivedwithlittlecontroversy
and are considered preferred approaches in centres
whereexpertiseisavailable.Currently,anumber of MIS
options are available for gastric cancer: endoscopic
mucosal resection (EMR), intra gastric mucosa
resection, |aparoscopicwedgeresection, partial / tota
laparoscopic/ |aparoscopy assisted gastric resections.
Thefirst |aparoscopic assisted billroth 1 gastrectomy
wasperformedin 1991 asreported by Katano et al for
early gastric cancer (EGC). The minimal access
approachfor gastric cancer wasofficialy approved by
the Japanese Gastric Cancer Association in 2001 as
procedureof treatment for early gastriccancer.

Althoughtherehavebeennoprospectiverandomized
trial scomparing operativeand endoscopi cresectionsfor
early gastrictechniques, largeretrospectiveserieshave
Identified commonly acceptedindicationsfor EMR: well
differentiated, intestinal typecarcinomathatislimitedto
themucosa. Tumorsmust havenoevidenceof ulceration
andbe20mmorlessinelevatedtypesand 10mmorless
Indepressed or flat types.When thesecriteriaare met,
andnolymphovascularinvasonisseenonfina pathologic
examination, incidenceof lymphnodeinvolvementisless
than 0.4%. Numerousmethodshavebeenusedfor EMR
of EGC, from fulguration to wide excision using a
submucosal technique. The benefit of EMR over
fulguration is that it provides a complete pathologic
specimenfor accuratedepthstaginganddoesnot exclude
thepossibility of further surgical thergpy shouldtheneed
foritarise. Endoscopicresectiontechniquesincludestrip
biopsy, double snare polypectomy, and cap-fitted
endoscopic resection. More recently, the use of
endoscopi csubmucosd dissectiontechniqueshasgiven
endoscopists the ability to resect larger cancersas a
single specimen, resulting in ahigher rate of curative

resectioninsomeseries. Inaddition, intragastricmucosa
resectiontechniquesus ng thetransgastricdepl oyment
of laparoscopicinstrumentshavebeendescribed.

Pancreas: Bothlaproscopicdistal pancreatectomy and
laparoscopic pancreatico-duodenectomy were first
reported in 1994 by Gagner.The feasibility of
laparoscopic whipplesis being supported by recent
literature .V arious techniques and approaches have
beenreportedincluding handassisted, robot assisted as
well asusing mini laparotomy for reconstruction.

Liver: Since the first report of laparoscopic partial
hepatectomy by Gagner et al in 1992, therehasbeena
steady increaseininternational experiencewithwedge
resection, minor anatomicresections, and even major
hepati cresectionsfor bothbenignandmalignant disease.
Mostcommonly, liver resectionsfor maignancy involve
resection of either hepatocel lular carcinoma(HCC) or
metastases from colorectal cancer (CRM). Although
thereareonly ahandful of sudiesexaminingtheoncologic
outcomes of laparoscopic hepatic resection for
malignancy, early datasuggest comparablesurviva rates
toopenresections. Intaoperativeultrasound, cavitron
ultrasound surgical aspirator (CUSA) and endoscopic
linear staplershavemadel aparoscopicliver resections
not only feasible but aso beneficial to patientswhen
performed by surgeonswith appropriateexpertiseand
experience.

Genitourinary: Laproscopicradical nephrectomy has
becomethestandard of carefor renal cell carcinomain
themgjority of institutionsduring thepast decade. The
approachtomalignant lesionsof theadrena glandisnot
asdraghtforward, however. Datasuggestthat oncologic
outcomesafter | aparoscopi cadrena ectomy for primary
adrenal cortical carcinomaor metastaticadrend lesions
may be acceptable given appropriate preoperative
indicationsfor | aparoscopi cresection. Theredoesnot
seemtobeas zelimitationonlaparoscopicresection, as
long asadequatel ocal resectionand negativemargins
canbeachieved.

Video Assisted Thoracic Surgery (VATYS)

Firstdescribedinearly1990s, theuseof VAT Sfor
lung cancer hasbeen sl ow toreplaceopen procedures.
The literature shows that VATS has significant
advantages with respect to short-term outcomes.
Recent results indicate the longer-term oncologic
outcomes after VATS lobectomy for early nonsmall
cell lungcancer ares milar tothoseafter traditiona open
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resection. Current data support the use of VATSfor
resectionof early stagelung cancer. Studiesbringoutan
immunologic benefit with VATS with improved
lymphocytefunctionand decreased cytokinerel ease.

Video Assisted Thyroidectomy

Video assisted thyroid resection for malignancy
hasbeendescribedinliteraturebut thereisnoreporton
long-term oncol ogic outcome. Techniques described
includeminimizingincisonlengthto2.5t03.5cm, video
assistedtechniquesusingasmall 1.0to1.5cmcentral or
lateral neck incision, and completely endoscopic
techniquesby meansof thechest, breast or axilla(onone
or both sides). Lack of long term analyses of survival
andrecurrenceratesshouldleadtohesitancy inlabeling
thistechnigueasadefinitiveoncologicoperation. The
excellent prognosisandlong-termsurviva isunlikely to
beaffected by applicationof MISinthyroid cancer.

Transanal EndoscopicMicrosurgery (TEMYS)

TEMS, atechnique used as an extension of local
transanal excision was developed by Karl Buessin
1980s. The system consists of a 40 mm diameter
proctoscope, an optical stereoscope,an insufflation
mechanismto createapneumorectumworking space,
along with four working portsfor instrument access.
Thisresultsinsuperior visudizationand maneuverability
that alows surgeons to access lesions in the rectum
that previously were inaccessible with conventional
transanal excisiontechniques. Indicationfor TEM Sin
rectal cancer include uT1NO lesions that are well
differentiated to moderately differentiated,with no
evidenceof lymphovascul ar invasion. Moreadvanced
tumors should not beresectedwith TEM Sfor curative
intent. However, it can be afeasible option in these
patientsif significant comorbidities, precludingamajor
abdominal resection, arepresent.

Robotic Surgery

Robotic surgery istheuseof robotsin performing
surgery. Threemajor advances, aided by surgical robots,
havebeenremotesurgery, minimally invasivesurgery,
and unmanned surgery. Major advantages of robotic
surgery areprecision, miniaturization, smallerincisons,
decreased blood loss, less pain, and quicker healing
time. Other advantagesarearticul ationbeyond normal
mani pul ationandthree-dimensiona magnification. In
1985, arobot, the PUMA 560, was used to place a
needlefor abrain biopsy using CT guidance. Further

development of robotic systems was carried out by
Intuitive Surgical withtheintroductionof thedaVinci
Surgica Systemand Computer Motionwiththe AESOP
andtheZEUSroboticsurgical system.

The da Vinci Surgical System comprises three
components. asurgeon’ sconsol e, apatient-siderobotic
cart with 4 arms manipulated by the surgeon (one to
control thecameraandthreeto manipul ateinstruments)
and ahigh-definition 3D vision system. Articulating
surgical instrumentsare mounted ontheroboticarms
which areintroduced into thebody through cannul as.
Thesurgeon’ shand movementsarescaledandfiltered
to eliminate hand tremor and then trandated into
micro-movementsof theproprietary instruments. The
camerausedinthesystem providesatruestereoscopic
picturetransmittedtoasurgeon’ sconsole. ThedaVinci
System has FDA clearance for avariety of surgical
procedures, including surgery for prostate cancer,
robot assi sted hysterectomi esand cancer staging.

Future Perspective

The era is rapidly approaching when flexible
endoscopy a onemay beusedthrough* natural orifices’
toremovemalignant lesionswithout transgressingthe
abdominal cavity. Potential advantages of Natural
Orifice Tranduminal Endoscopic Surgery (NOTES)
includelower anesthesiarequirements, faster recovery
and shorter hospital stays; avoidance of the potential
complicationsof transabdomina woundinfections(e.g.
hernias); lessimmunosuppress on; better postoperative
pulmonary and diaphragmatic function; and the
potential for “scarless’ abdomina surgery. Critics
challengethe safety and advantages of thistechnique
in the face of effective minimally invasive surgical
options, suchaslaparoscopicsurgery.

Itisimportant to continueto apply good scienceto
thesefuturisticapplicationsintheformof randomized
controlledtrial andguidelinedevelopmenttoavoidthe
pitfalls associated with application of inappropriate
oncologic principles. Continued randomized
prospectivetrialsdevel oped by recognizedtria groups
aremandatory toanswer thepertinent questionsposed
by newer and more aggressive minimal access
approaches.

(Reviewed by Dr Veda Padam Priya, DNB Student,
Dr Pankaj Pande, Consultant & Dr Kapil Kumar,
Senior Consultant, Dept of Surgical Oncology)
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GUEST ARTICLE

TREATMENT OF MALIGNANT GLIOMAS
Introduction

Primary malignant braintumorsthoughaccountfor
only 2%of dl theadult cancers, but therelatedmorbidity
and mortality is very high. The annual incidence of
primary malignant braintumor from1997to 2001 was
7.3 per 100,000 person years. Of all adult primary
central nervoussystemtumors, glioblastomamultiforme
(GBM) isthecommonest and thereare about 7,000to
8,000 new casesdiagnosed annually inthe USA. The
mediansurviva of patientswithGBM is9to12months.
Themajority of patientsdiefromthisdiseasewithin 2
years, andlessthan5%survive5years. Y oungageand
good K arnofsky performancestatus (K PS) havebeen
identifiedasmajor prognosticfactorsinGBM. Therehas
been only a modest increase in the survival of these
patientsdespitenewer andadvancedtrestment strategies.

Current TherapeuticM odalities

Surgery: Most high grade gliomas are surgicaly
resected as widely as possible without significantly
increasing the neurological deficits, followed by
chemo-radiotherapy. If feasible, surgical resection
shouldincludethecontrast enhancing tumor asseenon
aMagneticResonancel maging. Surgery offersbenefits
by reducing masseffect and tumor volumeresultingin
better effect for adjuvant modalities by removing the
necrotic core, which may be a reason for failure of
chemotherapy. Surgery has been shown to improve
outcome when done prior to chemotherapy and
radiotherapy. Mediansurvival increasedfrom 17weeks
to 37.5 weeks in patients treated with postoperative
wholebrainradiotherapy (WBRT).

Radiotherapy: Randomized studies have shown that
50t060 Gy of WBRT following surgery hasincreased
themediansurvival of patientswithGBM from14t036
weeks. Partial brainradiationisthenormasthereisno
benefit of WBRT intermsof survival or local control,
since90% of therecurrencesoccur within2cmsof the
known primary tumor. Newer techniques like focal
beam RT, termed involved field RT (IFRT), have
maximizedthedosetothetumor whileminimizingthe
radiationtothenormal tissue. Theseincludeintensity
modulated RT (IMRT) and 3D-conformal RT.IMRT s
particularly advantageous when radiation-sensitive

structures close to the target area are least affected.
Radiosurgery can be done with x-rays produced by
linear accelerators, or gammarays produced by Co®
and charged particlesasprotonsproduced by cyclotrons.
Stereotacticradiosurgery (SRS) administersexternal
radiation viamultiple convergent beamsto adiscrete
tumor volume. A few small studieshave shown some
benefitsingiving SRSafter tandardtherapy of GBM but
norandomizedtrialshavebeendonetodate. Intertitial
brachytherapy, where radioisotope seeds are placed
into the tumor or resection cavity, delivers a large
radiationdosetothetumor volumewithrapidfal-offin
the surrounding tissues. Despite the advantages, this
modality hasshownvery margina improvementsinthe
outcome. TheUniversity of California, SanFrancisco,
was ableto show abenefit from brachytherapy by the
additionof hyperthermia. Hyperthermiaadditiondlykills
cellsby targeting cellsintheS-phase, whichareresistant
toradiationbut sensitivetoheat. Hyperthermiainhibits
sublethal repair and improves reoxygenation, thus
improvingtheresultsof radiation.

Chemotherapy: Chemotherapy had not shown any
sgnificant resultsinmalignant gliomastill theadvent of
temozolamide(TMZ). TMZ,anord akylatingagent,is
thedrugof choiceinhighgradegliomasfor concurrent
and adjuvant therapy. It hasbeen provedinatrial that
TMZincreased progression-freesurvival (6.9versusb
monthswithout TMZ), overdl surviva (14.6versus12.1
months) andtwo-year surviva (26 versus10%). Inspite
of thesegood results, resistancetotreatment remainsan
obstacle. O(6)-akylguanine-DNA akyltransferaseisa
DNA repair protein coded by the (6)-methylguanine-
DNA methyltransferase(M GMT) geneonchromosome
10. ItreversesthecytotoxiclesioncreatedintheDNA
by TMZ and nitrosoureaby removingthealkyl groups
from the O(6) position of guanine. MGMT depletion
wouldincreasethecytotoxiceffectsof theseagentsbut
associ ated myel osuppress onhasledtotheabandonment
of this combined strategy. Gliadel wafers contain
carmustine (BCNU) embedded in a biodegradable
matrix, which is designed to rel ease the agent over a
two-to three-week period. Patients receiving
carmustine polymer had a statistically significant
increaseinmediansurvival (13.9versus11.6 months).

Newer Therapeutic M odalities

Signal Transduction Inhibitors: Epidermal growth
factor receptor (EGFR) isfoundtobeamplifiedand over
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expressedinapproximately half of theglioblastomas.
Inhibition of tyrosine kinases and associated growth
factor pathwayswerethemainfoci of targeted molecular
therapiesinGBM. Gefitnib(Iressa) isasdective, small-
moleculeinhibitor of theEGFR. Erlotinib(Tarceva) is
another one which aso inhibits the active mutant
EGFRvIII foundinaround40% of GBMs. Newer dua
tyrosinekinaseinhibitorslikelapatinib (GW 5720160)
andAEE788areundergoingclinical tria's. Compounds
whichinhibit platel et derived growthfactor receptor are
asobeinginvestigatedfor thetreatment of highgrade
gliomas. Imatinibmesylatehasbeen seentoenhancethe
cytotoxiceffectsof ionizingradiationinahuman GBM
cdlline.

Anti-Angiogenesis Agents. Targeting factors and
pathways actively participating in angiogenesisis a
potential effective approach. In conventional
chemotherapy, the blood brain barrier is an obstacle
whereastheendothelia cell istheprimary targetinanti-
angiogenictherapy. Thesecdlsareindirect contactwith
the blood, so anti-angiogenic compounds reach their
target much easier than conventional chemotherapy.
Beinggeneticadly morestable, theseendothelid cellsare
lesslikely todevel opresi stance. Thecytostatic natureof
this therapy necessitates life-long maintenance
trestment. Angiogenes sdependsonmultiplepathways,
so combination of anti-angiogenic therapies may be
required. A combinationof bevacizumab (monoclond
antibody that binds vascular endothelial growth
factor) and irinotectan (potent topoisomerase
Inhibitor) hasshownpromisingresuilts.

Immunotherapy: This includes adoptive
Immunotherapy (passiveadministration of sensitized
immunecells, mostly abandonedinrecentyears), passive
Immunotherapy (target specificexogenousantibodies)
and active immunotherapy with vaccines. Passive
immunotherapy includes use of radioactive iodine-
|abel edmonocl ona antibodi estotenascin(anextracd lular
matrix protein) being delivered tothetumor resection
cavity. Activeimmunotherapy makesuseof dendritic
cellswhicharepotent antigen-presenting cellsthat are
loaded with tumor lysatesor peptides. Attemptshave
al so been made to vaccinate the immune system and
recognizetheEGFR vl variant, eventhoughonly 30-
40% of patientsmay expressthisvariant.

GeneTherapy: Herpessmplex virus-thymidinekinase
genetherapy hasbeenused most commonly ingenetic
therapy. Genetherapy hasbeendoneby direct delivery

methods, involvingeither srectacticintratumora injection
or intraoperativeinjectionintothemarginsof thetumor
cavity. The commonest vehicles are the adenoviral
particles. Thedisadvantagesof genetherapy include
low tumoricidal effectinsituandalimited distribution
of transgenes and/or vectorsto tumor cells, localized
peripherally from the main tumor mass. Also, virus
derived vectorsmay causeimmunemediated toxicity
by antibodies.

Convection Enhanced Delivery (CED): Thisisone
way to overcomethe blood brain barrier and achieve
therapeuticconcentrationswithintheparenchymaona
regiond basis. Theparameterswhichaffectthedidribution
of thesolutesareinfusion rate, cannulasize, infusion
volume, interstitial fluid pressure and tumor tissue
structure. A phase 1trial of topotectan (topoi somerase
inhibitor) ddliveredby CED hasshownpromisingresults.
Preliminary resultshaveshownthat survival advantageis
more than in historical recurrent malignant gliomas.
Another newer modality being investigated in the
laboratory isthetargeted delivery of controlled-release
nanoparticlestohighgradegliomasusng contrast agent
microbubblesand highintensity focused ultrasound.

Conclusion

Inspite of the advances in the understanding of
biology of maignantgliomas, surviva rateshaveimproved
only marginally. Surgery and adjuvant chemo-
radiotherapy arethestandardtreatmentsfor highgrade
gliomasandavariety of newer trestments are undergoing
development which hold promise for increasing the
surviva of thesepatients. Better histol ogical andbiol ogica
understandingof themol ecul ar bas sof tumorgenesiswill
allowfor thedevel opment of newer targeted therapies.
Itwill alsohelpinsel ecting patientswhowill bebetter
candidatesfor adjuvanttherapies.

Suggested Readings

1. Grossman SA, Batara JF: Current management of
glioblastoma multiforme. Semin Oncol; 2004;31,;
635-44.

2. Omay SB, Vogelbaum MA: Current concepts and
newer developments in the treatment of malignant
gliomas. Indian Journal of Cancer; 2009;46;88-95.

3. Sathornsumetee S, Rich JN: Newer approaches to
primary brain tumor treatment. Anticancer Drugs;
2006;17;1003-16.

(Dr S Bhaskar, Specialist, Dept of Neurosurgery,
. Sephens Hospital, Delhi)
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PERSPECTIVE

TRANSRECTAL HIFU
Introduction

High Intensity Focused Ultrasound (HIFU) isa
novel emergingthergpeuticmodality that usesultrasound
(US)waves, propagatedthroughtissuemedia, ascarriers
of energy. It uses energy focused to a specific point
withintheprostate, thusenabling targeted destruction of
prostatic tissue. HIFU therapy for localized prostate
cancer hasbeenwidely acceptedin Europeand Asia.
Approximately 13,000 men have been treated till
datewithHIFU worldwide.

Indications

For the mgjority of patients, the goal of HIFU
therapy iscurative. Any patient with organ-confined
prostatecancer may beaprimary candidate. HIFU can
treat theentireprostate capsuleand beyond, if thereis
no capsular invasionandif theneurovascul ar bundles
are not involved, the nerves can be spared, and
potency maintained. Early seminal vesicleinvasioncan
betreatedwithHIFU. Thebest candidatesfor curative
intent areclinical/ pathological stagesT1c-T3. Aside
fromprimary therapy, HIFU canbeutilized assalvage
therapy, primarily after radiationor radical prostectomy.
If thereislocal recurrenceafter radical prostatectomy,
HIFU can beusedtotresat that lesion. HIFU canasobe
usedfor palliativetherapy, debulkinglargesymptomeatic
tumorsthat arecausing pain, bleeding and obstruction.

Contraindications

Glandswithextensveor verylargecd cificationswill
interrupt, block andreflecttheHIFU beam, sotheseglands
cannot currently betreated. Rectal stenos sthat doesnot
alow the probe to be placed, HIFU cannot be used.
A history of rectd fistulaisal soacurrent contraindication.

Procedure

HIFU is performed as an outpatient procedure,
usually under epidural anesthesiaor GA withpatientin
dorsal lithotomy position (Sonablate® unit). TheHIFU
probeisthen placedintotherectumand multiplegland
imagesaretaken. All of theimagesarereviewedandthe
treatment zonesaredefinedandloggedintothetreatment
computer. Absorptionof ultrasound energy createsan
increase in temperature which causes coagul ation of
tissueswithinthefocd area. A coolingballoonsurrounding

the probe protects the rectal mucosa from high
temperature. Theentireproceduretakesaround90min
dependingontheglandsize(averagetime2-3h). After
theprocedure, urethral catheter isplacedfor onetotwo
weeks. For bigger gland size, TURP or androgen
blockingisdonefor threetosix monthsfor downsizing.

Risks and Complications

Immediately after surgery, there will be urinary
retention which can be reduced by Preoperative TURP.
Rectd injury ppearstobenolonger asignificant concern
for HIFU. Reportedrectd fistulawith newer technology
is0.5%. Incontinenceisextremely rareand the potency
after HIFU canbegoodincomparisontoother techniques.

Results of Clinical Studies

TheHIFU serieswiththelongestfollow-upisreported
bytheUniveraty of RegensburginGermany covering163
patientswithclinical stageT1-T2NOMO, biopsy proven,
localized progtate cancer with aserum prostate specific
antigen(PSA) leve of <20ng/mL, Gleasonscoreof <7,
treated with HIFU. Medianfollow-up was4.8 years. Of
the163patients, 86.4%achievedaPSA nadirof <1ng/mL
and 92.7% had negative post-treatment biopsy findings.
Biochemicd recurrencefreesurviva rateat Syearswas
75%, with salvage treatment initiated for 12% of the
patients. On multivariate analysis, the pretreatment
PSA level was the only statistically significant
predictive factor of recurrence (P = 0.005). In another
study by UchidapublishedinOctober 2005, biochemical
disease-free survival rates in patients with serum
PSA < 10 ng/ml and 10-20 ng/ml were 75% and 78%
(P=0.6152). No viabletumor cellswere noted in 68%
of patientsby postoperativeprostateneedl ebiopsy.

Conduson

HIFU isanove thergpeutic moddlity for prostate
cancer treatment. The control and precision that HIFU
provides, truly allowsthesurgeonto precisdly ablatethe
prostate gland with pinpoint accuracy and thereby
preserve the adjacent structures. Furthermore, because
HIFUisnon-ionizing, thereisnocollateral tissuedamage.
Many European centers are performing prostate
incisons or TURPs prior to HIFU in an attempt to
dleviate development of obstruction. HIFU has the
potentia to become the next generation treatment for
primary prostatecance.

(Reviewed by Dr Sanjay Mittal, Clinical Assistant and
Dr Sudhir Rawal, Senior Consultant, Dept of Genito
Uro-Oncology)
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CANCER REGISTRIES

Introduction

Each year, more than 10 million new cancers are
diagnosed worldwide and 6 million patients suffer a
cancer-related death. Cancer registration is an
indispensabl einstrumentincancer control programmes.
Initially these programmeswereconcerned primarily
with describing cancer patterns and trends, but later,
many wereabletofollow uptheregistered patientsand
calculatethesurvival. Inthelast 20 years, therole of
registries has expanded further to cover the planning
and eval uation of cancer control activitiesandthecare
of individual cancer patients. In 1966, the results of
32 registeries were reported in volume 1 of “Cancer
IncidenceinFiveContinents’. Forty yearslater, there
were 449 member registries of the International
Association of Cancer Registries, covering 21% of
theworldpopulation.

A cancer registerisdesignedtocollectinformation
abouttheoccurrence(incidence) of cancer, theirlocations
(topography) within the body, the types of cancers
(histology) that occur, extent of cancer at the time of
diagnosis(diseasestage) and thetreatment thepatients
receive. There are two types of cancer registries:
population-based cancer registries (PBCR), and
hospital-based cancer regisiries(HBCR), whichdifferin
their methodsandaims. Their datacanbeusedinawide
variety of areas, such as epidemiological research,
descriptivestudies, anaytica studies, hedlthcareplanning
andmonitoring, patient care, surviva andscreening. The
dataisalsoused by individual hospital sfor comparison
withthenational standardstoidentify areasfor quality
improvement. International collaboration and
knowledge sharing isindispensablefor devel opment
and improvement of cancer registration worldwide.
Global standardization of registry datacollection and
reporting will eventually haveaprofoundeffect onthe
management and outcomeof cancer.

GrowthGraph

Collection of data to chart trends in cancer
incidence began in early 1900. Some of the cancer
registriesaroundtheworldareinHamburg (1927), New
york (1940), Conneticut (1941), Denmark (1942),
Japan (1951), UK (1958), SEER of US (1973),

NCRP-India(1981), National Cancer DataBaseof US
(1989), Australia(1986), Europiannetwork of cancer
registries(1989), China(1990), NCRPof US(1992),
Canadian Cancer Registry (1992), GLOBOCAN
(2002), etc.

Becauseof theemerging importanceof cancer asa
health problemfor devel oping countries, World Hedlth
Organization (WHO) haspromoted thedevel opment of
national cancer control plans, inwhichtheroleof cancer
registriesiswell defined. A WHO subcommitteeonthe
“Registration of Casesof Cancer” wasset up in 1950
that providedthefirst set of methodol ogical guidelines
for cancer regigtration. Atthe International Symposium
onGeographicPathology and Demography of Cancer,
arranged by thelnternational UnionAgainst Cancerin
1950, the need for enumeration of all new cases of
cancer in adefined geographic area was emphasi zed.

IN1956, TheAmericanCollegeof Surgeonsrequired
hospitalstohaveacancer registry.

Thelnternational Agency for Research on Cancer
(IARC) wasestablishedinMay 1965. A major goal of
IARC istheidentification of causesof cancer sothat
preventivemeasuresmay beadopted. Cancer Mondial
Websiteprovidesaccesstoinformationontheoccurrence
of cancer worldwide andismanaged by theDescriptive
Epidemiology Groupsof IARC. Thissiteisbased on
origina data collected by PBCR sent to cancer
epidemiol ogy and cancer control wing of IARC.

Thelnternational Associationof Cancer Registries
(IACR)wasfoundedin 1966 asaprofessional society
tofoster the exchange of information between cancer
registriesinternationally, improvequality of dataand
comparability betweenregidries Itisprimarilyfor PBCRs,
whichcollectinformationontheoccurrenceandoutcome
of cancer indefined populationgroups. Toencourage
comparisons between different registries, countries,
and over time, the IACR has developed registry
practices and standard definitionsfor collecting, coding
and presenting data. Center for Diseases Control and
Prevention (CDC) providesfundsto support IACR’s
annual conference, which is consistent with CDC's
mission to support PBCRs worldwide. IACR
hasofficia aliancewithWHO sinceJanuary 1979.

TheWorld Cancer Declarationissued at theUICC
World Cancer Congress2006, requiresincreasingthe
number of countrieswithviableand adequately funded
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cancer surveillancesystem, including cancer registries.
These systemsshould collect and analyze dataon the
magnitude of cancer burden and its likely future
evaluation, prevaence and trends in risk factors,
mortality, person-years of lifelost and survival, and
monitor the effects of prevention, early detection/
screening, treatment andpal liativecare.

Cancer Registryinindia

TheNationa Cancer Registry Programme(NCRP)
Is a long-term activity of the Division of Non-
CommunicableDiseasesof thelndian Council of Medical
Research(ICMR). ICMRinitiatedtheNCRPin 1981
and commenced anetwork of cancer registriesacross
thecountry that started functioningfrom January 1982.
Three HBCRs were commenced at Assam Medical
College, Dibrugarh; Regional Cancer Centre,
Thiruvanthapuram; and Post Graduate Institute of
Medica Educationand Research, Chandigarh. Overthe
years, many HBCRsand PBCRshavebeeninitiated.

Rajiv Gandhi Cancer Institute & Research Centre
(RGCI& RC) hasitsownHBCR systemwhichincludes
dataongeographical distributionof cases, magnitudeof
cancer load, sex ratio of common cancers, Ste-wiseage
distribution of cancersin both sexesand much more.
RGCI&RC data pertaining to Delhi is also being
submittedtotheDel hi Cancer Registry. A tota of 93075
patientswereregisteredat RGCI & RCfrom July 1996
to December 2007. Out of these, 60267 cases were
found to be confirmed cases of cancer. Sincetheyear
2006, RGCl & RCisparticipatinginaproject under the
NCRP. An*onlinedatareporting system” existsunder
NCRPand RGCI& RCisusingtheonlinesubmission
facility for thecancer of breast, cervix andhead & neck.
Specid softwarehasbeendevel opedfor maintainingthe
records of cancer registry and Electronic Medica
Records Systemisexpectedinthelnstitutein2009.

Benefits of Cancer Registries

Physicians require the data to learn about risk
factorsandthenatural history of diseasewithaview to
identifyingcancer earlier. Thesedataalowtoestimate
cancer risk and incidence by geographic locations,
socio-economic status and the country’s level of
industrialization. Comparing global data overtime
also allows assessment of changesin incidence, risk
factors, diagnosis and treatment. Datafrom different
countries can be compared to assess different patient

subgroups. Such information iscritical to advancing
our understanding of difficult-to-treat malignancies
which otherwise would be impossible without
multinationa datafromcancer registries.

Cancer registration is also important in planning
cancer initiatives and all ocating resources. National-
specificincidenceand mortdity datacanassist countries
in prioritizing their cancer health policy. Cancer
registries are the basis for these decisions and allow
for the effectiveness of limited resources to be
maximized. Theopportunity totrack changesovertime
and compare resultsin other countriesisinvauable.
Popul ation-based data is demanded by both patients
andclinicianstomakelifestyleand cancer caredecisions.

Obstacles to Cancer Registries

Thefallowingissuesmakeworldwideimplementation
and interoperability challenging. Firstly, there is
universal concern regarding the quality of the data
reported, particularly inthedevel opingworld. Secondly,
each registry collects a different set of variables,
thus makingintegration of multiplecancer registriesa
challengingtask. Thirdly, effortsareoften duplicated
by cancer registries serving similar populations. Itis
necessary to overcome cultural stigmas associated
withthediagnosisandreporting of cancer.

Theproblemsinvolvedincollectingandanalysing
cancer registry dataindevel oping countriesarelack of
basic health services; the stability of the population,
identity of individuals; trained personal; follow up,
nonavailability of census data; data-processing
facilities and confidentiality. Limited funding for
considerabletechnological infrastructure designand
registry softwareisanissueinthedevel opingcountries.

Conclusion

Registries areanintegral part of any cancer control
programme for assessing and monitoring the
cancer burden. Aneffective, organizedandcollaborative
worldwide effort for cancer registration is needed.
Bringing together data from around the globe will
undoubtedly improve the understanding of cancer.
Assuming that all established, maturing and newly
formed registries can work together is of critical
importance as we move ahead with global cancer
registration. Global cancer registration can help in
understanding thediseasebetter and use theavailable
resources to maximize prevention, diagnosis and
treatmentintnerventions.

9




CANCER NEWS

AUGUST 2009

IN FOCUS

DR REDDY'S LABORATORIES LIMITED

Dr Reddy’s Laboratories has stepped into the
25" year of its existence since Dr K Anji Reddy
starteditwithaninitial capital of Rs25lacsin 1984 as
apredominantly bulk drugsellingcompany. It hasbeen
an eventful journey. Though still of just 25 years,
DrReddy’ sLabgetstheaccol adefor buildingaculture
asstrong as that of a100 yearsold company.

A strong portfolio of businesses, geographiesand
productsgivesDr Reddy’ s anedgeinanincreasingly
competitive global market and allows it to provide
affordable medication to people across the world,
regardlessof geographi cand socio-economichbarriers.
Dr Reddy’ s is committed to provide affordable and
innovative medicinesfor hedthierlives.

Dr Reddy’ swasthefirst company tocomeupwith
abiosmilarfilgastim“ Grafedl” andthenagainrepeated
history by makingworld’ sfirstbiosimilar monoclonal
antibody “ Reditux”. Theseproductshaveaddedtothe
incrediblefaithandreputation of thecompany andat the
sametimehasgivenasi gnificant boost totheoncol ogy
businessof Dr Reddy’ s. Oncology Indiaisone of the
major divisionsof Dr Reddy’ swhichhasmadeamajor
mark notjust by fulfillingitsbus nesspurposebut asoby
being sensitiveto thefact that cancer care cost can be
redlly debilitatingfor thepatientsand hencebringingfree
drug assistance for the patients through its program
called SPARSH. Itsother initiativeslikePromotion of
Oncology Trainingand Educationinindia(PromOTE
India) incollaborationwithl ndianCo-operativeOncology
Network has earned all-across appreciation. Aim of
PromOTE Indiaisto bridge the gap between the
oncologistsandgenera physiciansinunderstandingthe
patients needs and facilitating treatment inamuch
better way.

Dr Reddy’s Foundation for Heath Education
(DRFHE)isanctherinitiativeby DrReddy’ sL aboratories
which is complementing the business purpose of the
organizationinall means. Sinceitsinception, DRFHE
hascreatedva ue-adding CorporateSocia Responsibility
(CSR)initiativesthat developqualified professionalsto
complement theexi sting healthcaresystemthroughan
integrated approach to good hedlth. In this, DRFHE
endeavourstogobeyondthetraditional ‘ charity-centric’

definitionof CSR by addingvaluetoboththehedthcare
system and society asawhole.

Therearemany other DRFHE activitieswhichare
makingahugedifference. Thelnner Circleisaprogram
for young doctors that aims to develop in them the
businessand soft skillsrequired for development of a
successful careerinmedicine. The* Abhilasha program
for nursesisstructuredtogivethemtheskillsnecessary
for effectivepati ent management and enhanced service
orientation.‘ Sarathi’ targetsphysicians assstants, and
hel pstheseass stantsenhancetheir medical knowledge,
personal effectivsenessandinterpersonal skillssothat
they, inturn, canhel pthepatientsbetter. “ Sanjeevani” is
aprogram designed for the pharmaciststo ensurethat
they develop self confidence and empathy towards
their customersandimprovevariousskillsrequiredin
effectiveprescriptiondispensation.

AtDrReddy’ s, sustainability isamulti-dimensional
aspiration, which hasitsrootsinthevery purposeof its
existence-providing affordable medicines to people
around the world and meeting unmet medical needs
through innovation. Its business, by its very nature,
servesasocial good, soit hasafar deeper reason than
profitsalonetodriveitsperformance. ltscommitmentto
environment is the driving force for achieving
sustainability. They measuretheenvironmental impact
of its operationsthrough certain key parameterslike
water consumption, effluent discharge, CODand TDS
andloaddicharge. Fiveunitsof its API plants, out of Six,
haveachieved ZeroDischargestatus.

Other initiatives like Naandi and Livelihood
Advancement BusinessSchool (LABS) havemadean
indeliblemark intheir respectivework areas. Naandi,
which in Sanskrit means a new beginning, is one of
the largest and fastest growing social sector
organisationsinindiaworkingtomakepoverty ahistory.
Founded in 1998, their work hasthree broad sectors:
Child Rights, Safe Drinking Water and Sustainable
Livelihoods. TheLABS, another flagship program of
Dr Reddy’ sFoundation, hasmadesi gnificant progress.
In 2004-05, it created 25,000 livelihoods, taking the
total to 35,000 sofar. LABShascertainly comealong
way Snce1996, whenitinitiatedthe® MicroEntrepreneur
inSanitation” PrograminHyderabad.

Dr Reddy’ s continues to make an impact in the
society throughitsprograms.

(Provided by Dr Reddy's Laboratories Ltd)
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RESEARCH AND DEVELOPMENT

Breast Cancer Stem Cedlls

Cancer demcdlsareasmal | butimportant component
of circulatinganddisseminatingtumor cells. Researchers
fromM.D. Anderson Cancer Center conductedthefirst
prospectivestudy toinvestigatethe presenceof breast
cancer ssemcellsof primary breast cancer patients. They
found that breast cancer patients who received
chemotherapy prior tosurgery had heightened|evel sof
cancerinitiating stemcellsintheir bonemarrow andthe
level of such cellscorrelated to atumor’ slymph node
involvement. Theresearch showed ahigher presenceof
cancer stemcellscorrelatedwithmoreadvanceddisesse,
suggestingthat they may oneday beaprognosticfactor
for identifying thoseat greatest risk of metastasisand
cancer. The results suggest the need for additional
biological therapiesaswell asapotential and promising
new direction for the study of micro-metastasis. The
research al so presentsastrong casefor obtaining bone
marrow specimensfrom|ocally advanced breast cancer
pati entsundergoing surgery after neo-adjuvant therapy
withtherationa ethat it will |ead to better monitoring of
patientswho may need additional treatment.

(M.D. Anderson Cancer Center, May 21, 2009)
Cotara®for Brain Cancer

Peregrine Pharmaceuticals Inc’'s Cotara®, an
experimental treatment for brain cancer, links a
radioactiveisotopeto atargeted monoclonal antibody
designed to bind to the DNA histone complex that is
exposed by dead and dying cellsfound at the center of
solid tumors. The mechanism deliversitsradioactive
payloadtotheadjacent livingtumor cellsand destroys
thetumorsfromtheinsideout withminimal radiation
exposuretohealthy tissue. Cotara® isdelivered using
convection-enhanced delivery that targetsthespecific
tumor siteinthe brain. Inapreviousclinical study, a
subset of patientswith recurrent glioblastomatreated
with Cotara® achieved amediansurvival of 38weeks
andinthe present study, 25% of 28 recurrent patients
survivedfor morethanayear post-treatment and 10%
of patientssurvivedfor morethanthreeyears. Thisdrug
has been granted orphan drug status and fast track
designationforthetreatment of glioblastomamultiforme
(GBM) and anaplastic astrocytoneby theUSFDA. A
phase1ldosimetry trial inGBM patientsintheUShas

compl eted patient enrolment and aphasel | safety and
efficacy trial onGBM patientsinlndiaisgoingon.

(Peregrine Pharmaceuticals, Inc., May 29, 2009)
Marker for Colorectal Cancer

A researchteam investigatedtheassoci ationbetween
TSPAN1, atumor-related geneand human col orectal
adenocarcinoma. Inthisstudy, total RNA wasextracted
in20humanadenocarcinomatissuesby TSPANIMRNA
assay by RT-PCR. Eighty-e ght specimensof human
col orectal adenocarcinomaweresurgically removed.
TSPAN1 proteinlevelsincancer tissuesweredetermined
by immunohi stochemistry using apolyclonal antibody
against self-prepared TSPAN1. Resultsindicated that
TSPANL1 proteinexpressionincolorectal cancer tissue
significantly correlatedwiththehistological grade, cell
expression PCNA, lymph noda metastasisand TNM
staging of thedisease. Patientswith TSPAN1 protein
over express onhadasgnificantly shorter surviva period
thanthosein patientswith TSPAN1 protein negativeor
weak expression, respectively. By multivariateanalyss,
TSPAN1 protein expression demonstrated an
independent prognostic factor for human colorectal
cancers. The results showed that testing TSPAN1
expressionintissueswould beauseful tool toevaluate
theprognosi sof patientswith col orectal cancer.

(World J Gastroenterol, May 14, 2009)
Novel Therapy for Cancer

A recent study hasshownthat acommonanti-viral
drug, ribavirin, can be beneficia in the treatment of
cancer patientsasit suppresses the activities of the
el FAE geneinpatients. Thisgeneisdysregulatedin30%
of cancers, including breast, prostate, head & neck,
colonand stomach cancer. Theresearchersfoundthat
ribavirinblocksel FAE with nosideeffectson patients.
M4/M5 acutemyel oidleukemiapatientswerestudied
who had undergone several other treatmentsthat had
previoudyfailed. They observedclinica improvements
withevenpartial andcompleteremissions. Triasinthe
near futureareplannedto overcometheresistancethat
developsover timetoribavirinandtheresearchersare
lookingforwardtomorecompl eteremission. According
to them combination therapy with chemotherapeutic
agentsmay enhancetheefficacy of thistreatment. They
hope to test whether ribavirin is as effective in the
treatment of other cancerswithdysregul ated el FAF.

(Blood, May 9, 2009)
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NEW TECHNOLOGIES

DIAGNOSTICS
Prostate Cancer Screening

The six-gene molecular diagnostic test, when
combined with a prostate-specific antigen (PSA),
accurately detected prostate cancer morethan 90 % of
thetime. Earlier studiessuggest that the conventional
PSA testis60-70% accuratein detecting cancer. Men
whoarefoundtohavee evatedlevelsof PSA inroutine
screeningtestsareoftenreferredfor abiopsy of thegland
to check for tumors. Nearly two-thirds of biopsies
performed do not find any cancerous cells, which
underscoresthe need for amore accurate method for
detecting prostate cancer. Researchers sought to
measuretheaccuracy of asix-genewholeblood RNA
transcript based diagnostic test both in terms of its
sengitivity and specificity. Thestudy foundthat thesix-
gene model was more accurate than PSA aone at
predicting cancer if onehadit and no cancer if onedid
not. Thetest’ saccuracy improved evenmorewhen PSA
measurements were added. Thus, the new test could
eliminatetensof thousandsof unnecessary, painful and
costly prostatebiopsiesannually.

(Dana-Farber Cancer Institute, May 29, 2009)
Testsfor Breast Cancer Subtypes

Accordingtothebreast cancer molecular subtyping
by gene expression profiling, there are five breast
cancer subtypes. However, there is no simple
immunohistochemical (IHC) testavail abletodistinguish
twomost common subtypeslumina A and B. Thestudy
conducted by researchersshowed that apanel of four
IHCtests, includingestrogenand progesteronereceptor
expression, Ki67 expression and HER2 status, could
distinguishluminal A andB breast cancer subtypes. They
subtyped 357 breast tumorshy geneexpressionprofiling
andtestedthemfor Ki 67 expressionby IHCtodetermine
acut point that distinguished betweenluminal A and B
tumors. They thenexamined 2,847 independent breast
tumorswithfour IHCtests. They foundthat Ki 67 was
expressedin13%or lessof thecdlsinluminal A tumors.
Usingthat cut point for Ki 67 expression, thefour IHC
tests could distinguish between luminal A and B
subtypesintheindependent seriesof breast cancers.

(Journal of National Cancer Instt, May 12, 2009)

EQUIPMENTS

Microwaves to Destroy Liver Tumors

Most patients with liver cancer are deemed
inoperable but with the development of pioneering
technique using microwaves, thousands of patients
worldwidecouldbeoffered curativetreatment, evenif
they haveestablished liver cirrhosis. Thetreatment of
morethan 100 patientswithliver cancer hasresultedin
curing or extending lifefor many of them, whoselife
prognosi swaslessthantwelvemonths. Morethanone
thirdof thepatientstreatedaretill aliveafter threeyears
and some have been, quite s mply, pronounced cured
and discharged. The earliest patient to be discharged
wasatrial patient treated nineyearsago. Several more
arealiveandwell fiveyearsafter receiving treatment.
Theadvantagesover other machinesdes gnedtodestroy
tumorsarethatitisquick and producescancer cell death
withvery few s deeffects. Only thetissueintheimmediate
field of themicrowave energy isdestroyed and not in
other partsof thebody. Largetumors, upto6-8cmsin
diameter, canbetreated within4-6 minutes. Thesystem
issafe, fast, reproducibleand avery powerful device.

(University of Leicester, May 14, 2009)
New Devicethat Tracks Radiation

Increasing cancer cure rates and decreasing
complicationsassociatedwithradiationtherapy arethe
goalsphysiciansstrivefor whentreatingtheir patients.
DV S® (DoseVeification System)isthefirstwirel ess,
implantable, assmall asthelength of adime, radiation
sensor availableintheUnited Statestoassist physicians
inobtainingthesegoals. Thesensor providesdataonthe
preciseamount of radiationbeingdeliveredtothetumor
and surrounding normal tissue. Thefirst DV S® sensor
wasinserteding dethepatient’ stumor bedinlessthan 15
minutes, whichtransmittedtheradiationdoseinformation
toahand-heldmonitor duringeachof thedaily trestments.
DV S® enablesthedoctorsto verify that thepatient is
receiving the prescribed dose. If a dose deviation is
detected, the treatment plan can be modified and
correctedfor eachindividud patient. Traditiond radiation
therapiesrely onknowingtheexact|ocationof thetumor,
but provideno guidanceon quantifyingtheactual dose
being delivered to the tumor. DVS® offers an
unprecedented|eve of precisontophysiciansandadded
reassurance to breast and prostate cancer patients.

(Maury Regional Medical Center, May 19, 2009)
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TECHNIQUES
Breakthroughin Radiother apy

Redl-timeimage-guided radiotherapy, combining
radiationtreatmentwithnon-invasivemagneticresonance
(MR) imaging, wouldbefar lessharmful for patientsas
it would leave |l ess healthy tissues damaged and give
radiationoncol ogiststhepossbility of ingantly modifying
thetreatment dose astumorschangein size and shift.
Thefindingsof theUniversity Medical CentreUtrecht,
the Netherlands, have successfully proved that
simultaneousradiationtreatment and diagnostic-quality
MRI arefeasible. By actively shielding theradiation
beamfromtheMRI scanner’ smagnet and redesigning
the treatment room setup, which has until now been
difficulttoputintopractice, theresearchershavemanaged
toproducehighquality, rea-timeMRI images, which
could enable oncol ogiststo target radiation far more
accurately whileitisbeing applied. Workingtowardsa
clinical prototype, the research team is hoping to
startthefirstclinical testinayear’ stime.

(Biocompare News, May 20, 2009)
Total Mesometrial Resection

Total mesometria resection(TMMR) isamodified
versionof thetraditional radical hysterectomy, which
couldallow surgeonsto performaradica hysterectomy
Inpatientswithearly-stagecervical cancer withfewer
complications, reduced morbidity and alower risk of
local tumor recurrencethan current surgical methods.
TMMR involves more accurate, anatomically based
resection of the cancer to prevent damage to pelvic
autonomic nervous system and minimise surgical
trauma. Radical hysterectomy hasarelatively highrate
of tumor recurrence and many patients experience
postoperativebladder and bowel dysfunctionbecause
of damagetotheautonomicnervesystem.

ResearchersattheUniversity of Leipzig, Germany,
have assessed the effectiveness of TMMR without
radiotherapy in 212 patientswith early-stagecervica
cancer. Overdl, findingsshowedrecurrence-freesurviva
of 94% and 5-year surviva of 96% withlow treatment-
related disease. At amedian follow-up of 41 months,
only 10patientshadarecurrenceof their cancer. TMMR
without adjuvant radiation hasthepotentia toimprove
survival by 15-20%. Further eval uation of thetechnique
withmulti-ingtitutiona controlledtrial sissuggested.

(The Lancet Oncology, July, 2009)

DRUGS
Biovax| D® Vaccine

BiovaxID® is a personalized, patient-specific
therapeuti cvaccinedesi gnedtostimulatepatient’ sown
immunesystemto recognizeand destroy cancerousB-
cellsthat may remain in body or may arise after the
patient has been treated with chemotherapy. Unlike
other approachestotreating Non-Hodgkin’ slymphoma
(NHL), BiovaxID® killsonly cancerousB-cellswith
initid indicationof follicular NHL . Eight yearspivotal,
randomi zed, multi-center, double-blind, controlled phase
[11trid hasshownthat BiovaxI D® significantly prolonged
disease-freesurvival infollicular NHL. Itisasafeand
well-tol erated vaccine, administered asasubcutaneous
injectiona ongwithgranul ocyte-macrophagecolony-
simulatingfactor andkeyhol elimpethemocyanin,which
together enhance potency of immuneresponseinduced
by BiovaxID®. Itisanticipatedthat BiovaxI D® could
be used to treat mantle cell lymphoma, chronic
lymphocyticleukemiaandmultiplemye oma.

(Biovest International, Inc, June 2, 2009)
Sprycel® for ChronicMyeloid Leukemia

TheUSFDA hasgrantedfull approval for Spryce ®
(dasatinib) for treatment of adultsinall phasesof chronic
myeloid leukemia (CML) (chronic, accelerated or
myeloid or lymphoid blast phase) with resistance/
intolerancetoprior therapy, including Gleevec (imatinib
mesylate). Thisisbasedinpart onresultsfromaphase
I11 randomized, open-label, dose-optimizationstudy on
chronicphaseCML patientswithresi stance/ intolerance
to Gleevec. A total of 167 patients who received
Spryce® 100mgoncedaily, showed 80% progression-
free survival rate estimated at 2 years, 91% overal
survival rate estimated at 2 years, 63% of patients
achieved major cytogenic response (MCyR) at 22
months, 93% of patients who achieved MCyR
maintai ned that responsefor 18 months.

Spryce® fulfillsaneedfor second-linetreatments
for CML patientswithresistance! intolerancetoGleevec
and 2-year follow-up datasupportitsuseasa treatment
optionfor thispatient popul ation. Approved|abel now
includesanew recommended starting doseof Sprycel ®
140mg once daily for accelerated, myeloid blast and
lymphoidblast phaseCML resistant/ intoleranttoprior
therapy, including Gleevec and Ph+ALL resistant/
intoleranttoprior therapy.

(Bristol-Myers Squibb, May 27, 2009)
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CLINICAL TRIALS

Combintion Chemotherapy Drugs

Researchers conducted a phase 111 clinical trial
among 324 patientswith inoperableadvanced biliary
tract cancer, in which participants were assigned to
recelvechemotherapy withGemzar® aloneor Gemzar®
pluscisplatin. Informationfromthistrial wascombined
withinformationfromaprior phasell trial, bringingthe
total number of participantsto410. Researchersnoted
that adding cisplatinto Gemzar® therapy significantly
slowed cancer progression and extended survival for
theserarebut hardtotrest cancers. Overall survival was
11.7monthsamong patientstrestedwithGemzar® plus
cisplatin compared with 8.3 months among patients
treated with Gemzar® alone. Survival without cancer
progressionwas8.5monthsamong pati entstreatedwith
Gemzar® plus cisplatin compared with 6.5 months
among patientstreatedwithGemzar® alone. Thisisthe
largest ever study inadvancedbiliary cancer. Basedon
these findings, the researchers can now establish the
first-ever standard of carefor thesepatients.

(Cancer Consultants. com-News, May 20, 2009)

Ginger for Chemother apy Related Nausea

Despitetheuseof antiemetics, post-chemotherapy
nausea and vomiting are reported in up to 70% of
patients. Firstlargemulti-site, phasell/ 111 randomized,
placebo controlled, double-blind trial conduced at
University of Rochester reportedthat early useof ginger
supplementsincombinationwithtraditional antinausea
drugss gnificantly reduced chemotherapy rel atednauisea
incancer patients. Breast (66%), alimentary (6.5%) &
lung (6.1%) cancers were the most common cancer
types. Altogether 644 patients were accrued (90%
female, meanage53) andrandomly assignedtoreceive
aplaceboor 0.5g, 1g or 1.5g of ginger (capsuleform)
dividedinto2 dosesgiveneachday for 6days, starting
3daysbeforethefirst day of chemotherapy cycle. All
patientsal soreceivedtraditional drugsusedtomanage
nausea associ ated with chemotherapy. Patientsrated
their nauseaat varioustimesof day duringthefirst4days
of chemotherapy. All doses of ginger significantly
reduced nausea more than placebo, with 0.5 g and
1gdoseshavingthegreatest effect.

(Www.abstract.asco.org, May 14, 2009)

Sunitinibfor Kidney Cancer

Follow-upresultsof phaselll clinical trial of new
kidney cancer drug sunitinib (sutent) haveconfirmedthe
drug’ sbeneficial effects. Sunitibisanovel, oral, multi-
targeted cancer therapy that selectively targetsmultiple
receptor tyrosine kinase involved in tumor growth,
angiogenesis and the progression of cancer. Results
show that treatment with sunitinib achieved amedian
overall survival greater thantwoyearsin patientswith
metastaticcdl carcinoma. Sunitinibandinterferon-alpha
(IFN-8) was 26.4 monthsvs21.8 monthsrespectively.
Sunitinib hasfewer sideeffectsthantheinjected drug
(IFN-4). IFN-& can cause tiredness, nausea and
increased susceptibility toinfections. Thesedataherad
anew erainthetreatment of metastatickidney cancerin
UK andthroughout theworld. With thedawn of such
new lifeextendingtreatments, researchersarenow able
togivepatientswiththisdifficult-to-treat cancer, more
hopefor thefuture.

(J Clinical Oncology, May 18, 2009)
Vandetanibfor LungCancer

Aninternational phasel |l trid hasshownthattheoral
targeted therapy vandetanib when combined with
standard chemotherapy, improves progression-free
survival of patientswith advanced non-small cell lung
cancer (NSCLC). Thethergpy isuniqueinthatit’ sadual
inhibitor andtargetstheepiderma growthfactor receptor
(EGFR) andvascular endothelia growthfactor receptor
(VEGFR). Itisthefirst single agent inlung cancer to
target both receptors. Asadual inhibitor, it also may
providecost-savingstopatients. TheZODIAC (Zactima
incombinationwith Docetaxel Innon-smAll cell lung
cancer) study enrolled 1,391 patientswithNSCL Cfrom
198centers, all hadreceived chemotherapy previoudly.
Participants were randomized to receive either
docetaxel and placebo, or docetaxel and vandetanib.
Thestudy showedthat anoral tyrosinekinaseinhibitor
can be combined with chemotherapy safely and
effectively toprovidesystematicbenefittopatients. The
lack of significant sideeffectsisquitestriking, because
other agents that target VEGF are associated with
increasedtoxicity, including pulmonary bleeding. This
study wouldhaveimmediateclinical implications. Still, it
requires focus towards better identifying molecular
markers involved, with the ultimate goal of
personaizingthepatient’ scare.

(MD Anderson Cancer Center, June 2, 2009)
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WATCH-OUT

Breast Cancer Genes Patenting

TheBRAClandBRAC2genesarepresentinevery
human. However, peoplewith certaingeneticmutations
on these genes are at an increased risk of developing
breast and ovariancancer. Myriad Genetics, Utah, holds
thepatentonBRAClandBRAC2withexclusiverights
to these genesand their mutationsand to theresearch
performed on them. Breast Cancer Action (BCA), a
non-profit organization, ischallenging thelegality of
patenting human “ breast cancer genes’. BCA isaso
joiningtheAmericanCivil LibertiesUnioninsuingMyriad.
When one company controls al the testing, less
informationandresourcesareavail abletobothpatients
andresearchers. Womenunabletoaffordtheexpensive
testingarepreventedfromaccesstothetest. Moreover,
women of African, Hispanic or Asian decent
disproportionately recelveambi guousresultswhentested
by Myriad. Injustices and inequitiesin breast cancer
affectgeneticrisk, aswell associd, politica andeconomic
realities. Joint litigation would open doors to better
researchandinformation, and ultimately better health
careforwomenregardlessof their economicsituationor
their racia background.

(Biocompare News, May 12, 2009)
ProkaryoticPhenylalanineAmonia-Lyase

Certaincancer cellshaveahigher metabolicrateand
agreater requirement than normal cellsfor essential
aminoacids, such as phenylalanine. Restriction or
reduction of phenylalaninethroughtheuseof enzyme
phenylaanineammonialyase(PAL) may reducegrowth
of certaintumor cellsin human cancer patientsandin
animal models. Prokaryoticor bacterial PAL may serve
asaneffectivetreatmentfor cancer.

United States Patent and Trademark Office has
issuedpatent No 7,537,923toBioMarin Pharmacentical
Inc. (Novato, CA), entitled" Compositionof prokaryotic
Phenylalanineammonialyaseand methodsof treating
cancer usingcompositionsthereof”, publishedonMay
26, 2009. Thisinvention isdirected to PAL variants
procured by prokaryotes, wherein such prokaryotic
PAL varianthasagreater phenyd anine-convertingactivity
and/or a reduced immunogenicity as compared to a
wild-typePAL. Theinvention providescompositions
of prokaryotic PAL andbiologically activefragments,

mutants, variants or analogs thereof and methodsfor
theproduction, purification, anduseof suchcompositions
for the therapeutic purposes, including the treatment
of cancer.

(USPTO, June 2, 2009)
Prostate Cancer Metastasis

It has been discovered that the kinase MEK4
regul atesprostatecancer cell invasion, akey stepinthe
metastasis of prostate cancer. Univ North Western
[US] has been assigned a patent [Publication
N0.US2009124569 (A1)], entitled “Inhibition and
Treatmentof ProstateCancer Metastasis’ publishedon
May 14, 2009. The present invention provides
compounds and methods of inhibiting and treating
metastatic prostate cancer with inhibitors of MEK4
activity. Furthermore, theinvention providesmethods
of screeningfor inhibitorsof metastati c prostatecancer
by testing compoundsfor inhibitionof MEK 4 activity.
Also, compounds for use in methods described
hereinaredisclosed, including anti-MEK 4 antibodies,
SRNA, genisteinandgenisteinanaogs.

(European Patent Office, June 4, 2009)
Stem Cell Targeting of Cancer

Cady Craigand Mcasey Mary of USA havebeen
assigned Patent [publicationNo. US2009117050 (A1)]
entitled, “ Stem Cell Targeting of Cancer, Methodsand
Compositions Therefor”, published on May7, 20009.
Theinventiondiscloses methodsof detectingandtreating
acancer such asan ovarian cancer, using stem cells.
Detection methodsincludeadministeringaplurality of
|abeled stem cellsto a subject having or suspected of
having acancer; and detecting the distribution of the
stem cells. In some configurations, the label can bea
nanoparticle(likemono-crystallineironoxide), which
canbedetected by magneticresonanceimaging.

Treatment methods include administering a
plurality of stem cell scomprising atherapeutic agent,
suchasanenzymewhich activatesaprodrug. Insome
configurations, the stem cells harbor a nucleic acid
sequence encoding a cytosine deaminase, the cells
express the enzyme, and the treatment further
includesadministering the prodrug 5-fluorocytosine,
which is converted by the cytosine deaminase to the
cytotoxicmetabolite, 5-fluorouracil.

(esp@cenet.com, June 2, 2009)
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CANCER CONTROL

Breast Cancer Risk Reduction

Itisimportant that womenat increasedrisk of breast
cancer begiventheoptionof consderingtreatmentsthat
may reducetheir risk. Thekey recommendationsof the
newly updated guidelinefromthe American Society of
Clinical Oncology are as follows: (i) Pre-and post-
menopausal women who have an increased risk of
breast cancer may take tamoxifen for five years to
reducetheir risk of ER-positiveinvasivebreast cancer
forupto10years. Itisnotknownif thereisabenefit of
taking tamoxifen for more than five years. (ii) Post-
menopausal womenat anincreasedrisk of breast cancer
may alsoconsder raloxifenfor fiveyearstoreducetheir
risk of devel oping ER-positiveinvasivebreast cancer.
Ral oxifenmay beusedforlonger thanfiveyearsinpost
menopausal womenwith osteoporosi sinwhom breast
cancer risk reductionisasecondary benefit. (iii) Theuse
of aromataseinhibitorsor retinoidstoreducetherisk of
breast cancer isnot currently recommended outsideof a
clinical trial. Womentakingthesedrugswould needto
consider both the benefitsand adverse effectsof each
agent. Inaddition, theguidelinestatesthat breast cancer
risk shouldbecal culatedperiodically.

(J Clinical Oncology, May 26, 2009)
Chronic Kidney Disease a Cancer Risk

According to a new study, older men who suffer
frommoderatechronickidney diseaseappear tohavea
higher risk for devel oping certainkindsof cancer. The
study further notes that men with significant kidney
diseasefaced threetimestherisk for devel oping cancer,
as compared with those who retained normal kidney.
So, people with chronic kidney disease need cancer
screening and thereis aneed to pay attention to how
these patients are monitored for thisrisk. It isaso
important that patients who are referred to organ
transplantation, which is one of the best options for
peoplewithchronickidney disease, arecarefully worked
upregardingimmunosuppress on, sothat peoplearenct
transplantedwith (hidden) malignancies. Theprobability
of getting both chronickidney diseaseor cancer smply
goesup with age, so the message hereisthat evenfor
mild chronickidney disease, doctorsand patientsneed
tobevigilant about beingmonitoredfor theseconcerns.

(HealthDay News, May 2009)

Role of Religion in Cancer Care

Religion often provides a source of comfort and
guidance for patients with advanced cancer who are
confronting mortdity. Theresultsof somestudiesindicate
that individualswhobelieveinhigher power or divine
interventionaremorelikeytowanttoutilizeal measures
toextendlife. Researchersat the DanaFarber Cancer
Ingtituteeval uatedreligiouscoping, theact of drawingon
faithtocopewiththeemotiona andphysica impact of a
termind diagnosis,inorder todeterminehow itimpacts
the use of intensive, life-prolonging end-of-life care
among patients with advanced cancer. Intensive
life-prolonging care was defined as the receipt of
mechani cal ventilationor resuscitationduringthefinal
week of life. Theresultsindicatedthat patientswhowere
identifiedas* pogitiverdigiouscopers’ werenearly three
timesaslikely torecelveintensivelife-prolonging care
when comparedwiththeir non-religiouscounterparts.
Theresultsunderscoretheimportanceof clear doctor-
patient communicationinorder tomeet theindividual
needsof each patient.

(J American Medical Association, May 8, 2009)
Treatment Option for Hot Flashes

Hot flashesareamgjor probleminmany womenand
for those who opt not to take hormonal therapies or
antidepressants. Gabapentin and a variety of
antidepressants are now commonly prescribed for
treatment of hot flashes; pregabainisanewer versionof
gabapentin. In a phase |11 double-blinded placebo-
controlled randomizedtria, threedifferent treatment
armsweretested: aplacebo versusdaily dosesof 150
mg of pregabalin (75mgtwiceaday) and 300 mg (150
mgtwiceaday). Researchersfoundthat declinesinhot
flash frequency were 36 percent for placebo users, 58
percentinwomenwhousedlower-dosepregabalinand
61 percentinwomengiventhehigher dose. Pregabalin
offered about thesamebenefitsasgabapentin. Women
whouseitonly needtotaketwopillsaday, versusthree
for gabapentin. Inthestudy, sideeffectswerenot severe
enoughthat partici pantsstopped using theactivestudy
drugany moreoftenthandid patientswhoweretaking
placebo. Thus, thestudy offersanother treatment option
against hot flashes, eveninwomen using anti-estrogen
therapies, either an aromatase inhibitor raloxifen
or tamoxifen to help prevent the recurrence of
estrogen—sengitivebreast cancer.

(Mayo Clinic News, May 14, 2009)
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GLOBE SCAN

Joint Program on Cancer Control

L atest stati sticsindicatethat cancer will beamong
theleading causesof deaths, withmorethan 70%of al
cancer deaths occurring in low and middie income
countries,wherecancer overwhe mingly affectsthepoor.
The International Atomic Energy Agency (IAEA)
and theWorld Health Organization (WHO) have
launched ajoint program on cancer control, aimed at
strengthening and accel erating effortstofight cancerin
thedevel opingworld. Thejoint programwill providethe
framework to create a more coordinated and robust
approach to combating cancer in poor countries. This
would mean working with member statesto integrate
diagnosticandtreatment-rel ated activitiesinto cancer
control plans of the country based on WHO Cancer
Control Guidelinesand strategiesineachregion, which
couldbefar moreeffectiveinimprovingthesurvival and
quality of lifeof cancer patients. If current knowledge
wereputintopractice, atleast one-third of cancer cases
could be prevented, another third could be detected
early, treatedand cured, andsufferingcouldbealleviated
throughpalliativecarefor patientswithadvancedcancers.

(Austria: |AEA, May 27, 2009)

Melanoma in Women

Duringthelaunchof 2009 SunSmart Campaign, the
Irish Cancer Society highlightedthat therehasbeena36
percent riseinthenumber of skincancer casesinlreland
over thepast 10years. Thisincludesalargeincreasein
the number of people diagnosed with melanomathe
deadliestformof thedi sease, particularly amongwomen
under theageof 50, who experienced a75percent rise
in such cases. According to the health protection
manager of Ireland, 80 to 85 percent of UV rays pass
through cloudsand I reland hasthethird highest rate of
malignant melanomaintheEuropianUnion. Headvised
that one may be out-doorswatching sports, doing the
gardeningor just sittingintheparks, shouldnot let UV
rayscatch out. If onenoticesamolechangein shape,
colour or size, it should be got checked by a General
Practitioner. Accordingtothelrish Cancer Society, 80
to 90 percent of all skincancersarecaused by thesun’s
UV raysandcouldthereforebepreventedif peopletake
careof their skin.

(Ireland: Cancer Research UK, May 13, 2009)

New Era in Cancer Treatment

An article written by Karol Sikora, Professor of
Cancer Medicineat Imperid College, London, highlights
an enormous change in cancer medicine with highly
personalized treatments, patient top-up paymentsin
some markets, response related payments and even
refunds when there is no response to atreatment, all
driving the future of cancer care worldwide. Patient
knowledgeandunderstandingintermsof whatisavailable
hasledtothegrowing useof top-up paymentsto break
accessbarrierstoinnovativecancer drugs. Anethicaly-
driventop-upsystemcarriesthebest chanceof sustaining
ahigh-quality careservicefor al. Thisisthedawnof a
new eraof rational cancer drug use, whereoncol ogists
avidly seeklogica waystoget theright drugtotheright
patient with personalized diagnostics programs.
According to Prof Sikore, within 20 years, cancer
would be chronic disease joining conditions such as
diabetes, heart disease and asthma. These conditions
impact ontheway peopleliveanddonotinexorably lead
to death. The greatest progress would be made in
understanding themyriad causesof cancer, leadingto
new preventionstrategiesfor whichscientificadvances
wouldbeableto provideeffectiverisk reduction.

(UK: <crip World Pharma News, May 18, 2009)
New Weapon Against Brain Cancer

Scientists have claimed that an 'Electronic Nose'
devel oped by the American Space Agency NASA for
air quality monitoring of spaceshuttle Endeavour can
also beusedto detect odour differencesinnormal and
cancerous brain cells. Neurosurgeons have used
ElectronicNosetoinvestigatetheroleof cellular odours
incellular trafficking, brain cancer metastasis, stemcell
migrationandthepotential of thedevicetobeusedfor
intraoperativeimaging. |naseriesof experiments, the
BrainM apping Foundationusedthisdevicetosniff brain
cancer cells and cells in other organs. Thelr data
demonstratesthat the device can sense differencesin
odour from normal versus cancerous cells. This
experimentwill helppavetheway for moresophi sticated
biochemical analysi sand experimentation, andlay the
groundwork for further research that may help to
better understand cellular trafficking, contribute to
designing better approaches for the detection and
differentiation of brain cancer and understand the
pathophysiology of intracrania gliomas.

(US. Biocompare News, Apr 30, 2009)
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IMAGE GUIDED RADIOTHERAPY

Introduction

Image guided radiotherapy (IGRT) isan exciting
new areainthefiel dof radiotherapy. Linear Accelerator-
Artiste, installed at Rajiv Gandhi Cancer Institute &
Research Centre, providesacomprehens veportfolioof
imageguided and advanced delivery tool senablingto
choose the appropriate radiation therapy treatment
techniquefor each patient, makecritical adjustmentson
the spot and deliver Adaptive Radiation Therapy
commensuratewith thepatient’ sneeds.

Enhanced Flexibility

Artigeflexibility givestheability tocreatetreatment
plansthatincludel GRT, conformal radiationtherapy,
Intensity-M odul ated Radiation Therapy (IMRT), high-
precisionradiationtherapy and al sogatedtreatments. It
allowstoefficiently andrapidly deliver routineradiation
therapy for patients who do not require overly
sophi sticated plans, whilea soenabling todeliver more
complex treatmentsusingthesameplatform. Artisteis
engineered specifically for AdaptiveRadiation Therapy,
whichaimstoprecisely deliver dosetothetargetwhile
gparing surrounding heal thy tissues. Thisisparticularly
important becausethes zeand shapeof tumorschange
duringtrestment and becausetumorscanshiftinresponse
tofactorssuchasweightloss, inflammationinnearby
tissues, andnormd physi ol ogicd functions. Forexample,
lungtumorsmoveasthepatient breathesandtheprostate
shiftsinresponsetofull nessinthebladder and rectum.

Tohel pensurethat thetrestment doseisdeliveredto
thetarget and not healthy tissue, Artistea so offersthe
ability to incorporate the dose used for pretreatment
imaging into the treatment plan so that clinicianscan
accurately monitor the dose delivered to the patient.
Artigehastheability tochoosebetweenmultipleimaging
options. For patientswithsmpletreatment plans, Artiste
offerstwo-dimensiona OPTIVUE ™ porta imagingfor
low-dose, high-resolutionimagequality. Insituations
whereadditiona imaginginformationisrequired,itoffers
itspowerful and unique 3D MVision™ Megavoltage
ConeBeamImaging. MVis onusesthetreatment beam
toprovide3D targetimagingwithexcel lent soft-tissue
resolution. MVisionasoalowsclinicianstoincorporate
dosedistributionsfrom conebeamimaginginto patient
treatment plans.

Rapid Workflow, Improved Outcomes

The images produced are of exceptionally high
quality, whilemaintainingacquisitionspeed. Thespeed
withwhichthemegavoltageconebeamimageisacquired
andthespeeda whichthesoftwarearrivesat solutionfor
adaptivetargetingisthreeminutes,whichisveryfast. The
system’s rapid speed increases patient comfort by
decreasing their time on the treatment table and can
improveoutcomesby minimizingthelikelihoodthat the
patient or the target will shift whileimagesare being
acquired. BecauseeverythingisinlinewithMVison, so
Beam's-Eye-View[BEV]isseen.In-Line™ Technology
also streamlines workflow with clear access to the
patients. It dso increases patient's comfort. Artiste
includesthe160™ ML CMultileaf Collimator toprovide
highly accurateand precisefield shaping to thetumor
volume, delivering treatment at rapid dose rate of
1000M u/minute.

Another featurethat increasestreatment optionsfor
patients is its 550 TXT™ Treatment Table, which
accommaodatespatientsof up to 550 pounds (250 kg).
Thecombinationof Artisteand SemensSOMATOM®
sensationopenlarge-boreComputed Tomography (CT)
systemusedfor planninggivestheability toeffectively
treat obesepati entsus ngthesametabl efor bothimaging
and treatment, avoiding shiftsin patient positioning.
Largepatientsaswell as patientswith tumorslocated
off-isocenter, dsobenefitfromMVis on'sextenedfiel d-
of-view (FOV) option.

Ease of Operation

Patient setup, imaging, verification, and treatment
ddivery arecontrolledviaSiemensintuitiveSyngo® RT
Therapist workspace. Adaptive Targeting™ on the
software quickly and reliably registers pretreatment
imageswiththeplanning CT. A streamlined scalable
workspace solution provides membersof theclinical
team with the tools and data they need to efficiently
accomplishtheirtasks.

Conclusion

Flexibility helpsensurethat all patientsreceivethe
treatment best suited to their needs. Preci setreatment
ddlivery maximizesdosetotarget whileminimizingdose
to healthy tissue, improving patient outcomes. Rapid
image acquisition and treatment delivery enhance
workflow andallow clinicianstotreat morepatients.

(Reviewed by Prof P SNegi, Chief Medical Physicist)
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