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ABSTRACT KEYWORDS
The paper has reviewed the use of Selective Internal Radiation Therapy Selectiveinternal radiation
(SIRT) using SIR-Spheres, which is a therapeutic ‘device’ for the treat- therapy;
ment of non-resectable hepatic metastases secondary to colorectal can- M etastases;

cer in the absence of extrahepatic metastases. SIRT involvesasingle de-
livery of Yttrium® micro-spheresin the hepatic artery. Preferential uptake
isachieved into liver tumors, because of their predominant hepatic arterial
blood supply. The treatment is well tolerated and has been documented
internationally to achieve response rates of around 90% in patients with
extensive colorectal cancer (CRC) liver metastases. The product obtained
FDA approval in the USA in 2002. Unlike other ablative therapies being
applied to non-resectable liver tumors, SIRT isindicated even in patients
with an extensive burden of liver tumor. Indications, dosing schedules
and expected outcomes will be better defined.
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Colorectal cancer;
Y ttrium® grey unit.

INTRODUCTIONI*22 rial chemotherapy or systemic chemotherapy>”. SIR-

Spheresareintended for implantation into malignant

The optionsand possibilitiesfor the management
of colorecta liver metastases have changed immensely
over thelast 25 years¥.Operative techniquesand the
knowledgeto support liver resection have developed
alongsideanumber of ablative methodsfor the man-
agement of non-resectableliver metastasesincluding
cryotherapyt, radiofrequency ablation® and laser elec-
trocoagulation. Internal Radiation Therapy (SIRT)
using SIR-spheres, whichisatherapeutic ‘device’ for
thetrestment of non-resectabl e hepatic metastases sec-
ondary to colorecta cancer in the absence of extrahe-
patic metastasesand in combination with hepatic arte-

liver tumoursfor the purpose of selectively delivering
high doses of ionized radiation to the tumourt®. The
techniqueentallstheddivery of yttrium® microspheres
into the hepatic artery to obtain adegree of selective
uptakeinto hepatic tumours, by virtue of the predomi-
nant hepatic arterial supply to tumours as opposed to
the predominant portal venous supply to normal liver
parenchymal®*4, Inthisway large and lethal doses of
radiation can beddivered to tumorswhileensuring that
the dose received by the non-tumorous areas of the
liver istolerated without the devel opment of seriousor
evenfatd radiation hepatitig*?.
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“LIVER CANCER

Figurel: Liver cancer[

Figure2: SIR-Spheres*!
BACK GROUND!*18l

External beam radiation has not found an appre-
ciableplaceinthe management of liver tumorsbecause
theliver ispoorly tolerant of radiation therapy. Whole-
Liver dosesin excessof 30 Gy may causefata radia-
tion hepatitis, which ischaracterized by the devel op-
ment of porta hypertension, ascites, progressiveliver
failure and death asaresult of aVeno-occlusive-type
lesion®>%41, Y ttrium90 isahigh-energy, pure p-emitter
with ahalf-lifeof 64 hoursand maximum tissue pen-
etration of 11 mm, which makesit very suitablefor tregt-
ment of liver tumord®™, Itisrdaivey sraghtforward

to use, with few issuesrelating to radi oprotection for
thepatient, family or atending staff. The microspheres
are approximately 35 um diameter, which means that
they become permanently trapped at thearteriolar end
of the capillary bed. The number of microspheresad-
ministered is such that the procedure haslittle or no
devascul arizing component. Y ttrium® microspheresare
commercialy availableat the present time. Thefirst,
SIR-spheres® (Sirtex Medical Ltd, Sydney, Austra-
lia), werefully approved by the FDA inthe USA for
use in colorectal cancer (CRC) liver metastasesin
March 2002 and have more recently been similarly
approved for use throughout Europe. They areresin
microspheres, and atypical doseinvolvesadministra:
tion of 20-40 million microspheres™.

RADIOACTIVE MICROSPHERES*#!

Currently two types of radioactive microspheres
areavailablewhich can beused for primary and meta-
static liver diseases. They both contain Y ttrium® but
their carrier moleculeisdifferent. Average activity per
sphereisknown allowing delivered doseto be calcu-
lated. Y ttrium® is predominantly betaemitter withan
averagetissue penetration of 10 mm. It becomesinac-
tiveafter 10 days of radioembolisation9.

e 90Y glass microspheres (Theraspheres, MDS
Nordian, Canada) are glass microspherewith di-
ameter 25+10 micrometer. They embolizeat ar-
terid levd.

e 90Y resin based microspheres (SIR-
spheres®Sirtex Medical Ltd, Sydney, Australia)
with adiameter of 29-35 micrometer.

e SIR-spherehavemuchlower specific activity per
bead, meaning that many more beadsrequirethan
Theaspherestoachieveethe same amountt of ra-
diation. Thisleadsmuch greater embolic effects
with theuse of SIR-spheres

TECHNIQUE FORADMINISTRAT I ON(?z>28l

SIR-Spheres are intended for implantation into
malignant liver tumorsfor the purpose of selectively
delivering high dosesof ionizing radiation to thetumor.
Thisisaccomplished by injecting the SIR-Spheresinto
the hepatic artery. Thisrequires Catheterization of the
hepatic artery either viaatrans-femoral catheter or a



RRBS, 8(1) 2013 Maulesh Was et al. 3

> Rev/ew

Figure4: SIR-Spher® Figure5: Theraspher &>

Figure6: SIR-Spheresadministration®!
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permanently Implanted hepatic artery port with cath-
eter?23, Following embolisationinto the hepatic ar-
tery by catheter, SIR-Spheres become Concentrated
inthemicrovasculatureof liver cancer wherethey have
aloca Radiotherapeutic effect. Somelimited concur-
rent damage to healthy tissueis caused by radiation
that escapestumor boundaries and from SIR-Spheres
that fail to become Embedded in tumors. Following
decay of theyttrium-90, theinert resin microspheres
remainimplanted intissue. Astumorswithin theliver
derivetheir blood supply almost exclusively fromthe
hepatic artery, the SIR-Spheresare preferentially de-
livered in greater amountsto thetumor rather than the
normal liver parenchymawhichissupplied by both the
hepatic artery and the portal veini2+2,

PATIENT COMPLIANCE?"33

Thetreatment isgeneraly very well tolerated, al-
though approximately one-third of patientswill experi-
ence severe pain and nausea towards the end of the
procedure. These symptomsare managed withintra-
venous harcotic ana gesiaand anti-emeticsand usualy
subsidewithin 24 hours. Most patientswill experience
marked |ethargy and anorexiaafter the procedure for
3-6 weeks!?"?%, No other specific problems are usu-
aly encountered. Whilehepatic artery catheterization
isaminimaly invasivetechniquere ativetothelaparo-
tomy required for port and pump implantation, compli-
cations associ ated with repeated arteria punctureand
poor patient acceptance dueto frequent catheter mi-
gration and the need for hospitalization and confine-
ment to bed, havelimited itsuse®-*2.

TOXICITYE

Colorecta cancer indicatesthat thetoxicitiesof in-
trahepati c chemotherapy may include sclerosing cho-
langitis(10%), which may befatd in somecases, chemi-
cal gastritisor cholecystitis (10%), peptic ulceration
(5%), and diarrhoea (5%0)334.

DOCUMENTATION OF TREATMENT 8
Reporting should bein accordancewiththeACR

Practice Guiddinefor Communication: Radiation On-
cology or theACR-SIR Practice Guideline for the Re-

porting and Archiving of Interventiona Radiology Pro-
cedures, with the addition of :

1. Specification of theactivity of yttrium-90.

Target volume: wholeliver, right or |eft 1obe, or
segment.

Fina activity ddivered.

Any evidenceof target embolization.

Any evidenceof nontarget embolization.
Condition of patient on discharge.
Follow-updlinicd vigtsplanned.

Follow-up laboratory/radiological examinations.
Final dispostion of patient.

N
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AFTER THE PROCEDURER™

Therecovery timeafter the procedurevaries be-
tween 4to 6 hours. Youwill needtolieflat and keep
your leg (or arm) till and straight. Moving too soon
after the procedure may cause bleeding at the punc-
turesite. ThelV Cannulawill beremoved after you
have recovered. Most patients experience Post
embolisation Syndromewhichincludespain, nausea,
vomiting and fever. It isdueto the blood supply tothe
treated areabeing cut off. Youwill beableto go home
onceyour pain and nauseahave settled, usually within
2 days. Itisnormal to have afever for up to aweek
after the procedure. Loss of appetite and fatigue are
common and may continuefor two weeks or longer.
Staff will discusswith you the need to restrict your
activitiesat homefor up to 5 days. Follow thesein-
structionscarefully.

RECENT ADVANCES

SIR-SPHERES ared so useful in thetreatment of
thetypeof liver metastases coming from the different
part of thebody. Therecent advancesin thistreatment
which areasfollows.

TABLE1
S Diseases References M ed_lan
No. survival
86% alivein
1 Breast cancer 41 14 months
2 Cholangiocarcinoma 42 9.3 months
3 Hepatocdlular carcinoma 43 16 months
4 Endocrine tumors 44 70 months
5 Ocular melanoma 45 80% in 1 year
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CONCLUSION

Thesdection of internd radiation therapy hasadded
an effectivetreatment for primary and secondary liver
tumors. Itiswell tolerated and also hasvery less ad-
verseeffectsthat can beeffectively minimized by proper
preparation, dose adjustment and administration. De-
spite being regarded as non-curative, it has been asso-
catedwithimproved surviva, reductionintumor marker,
and regression inthe number and size of lesions. Fol-
low upwithimaging isnecessary to accessresponse of
therapy.
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