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IMAGING FOR RADIOACTIVE
MICROSPHERE TREATMENT
PLANNING

DIAGNOSTIC CT/MR, DSA, FPCBCT, NM

J’ o

SYSTEMS COVERED

* CT/MR IMAGING FOR DIAGNOSIS

* ANGIOGRAPHY FOR DETERMINING VASCULAR ANATOMY
* DSA - DIGITAL SUBTRACTION ANGIOGRAPHY
* FPCBCT — FLAT PANEL CONE BEAM CT

* NM PLANAR IMAGING FOR LIVER TO LUNG SHUNT ESTIMATE (LSF)
+ SPECT/CT FOR DETERMINING MICROSPHERE DISTRIBUTION
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J il DOSIMETRY PARAMETERS

* 61-YEAR-OLD MALE WITH CIRRHOSIS AND HCC
« BSA =1.88 (HEIGHT 1.7 M, WEI KG)

« CHILD-PUGH A
* UNOS T3

* ECOG 1 (FATIGUE]
* AFP 809

AFP=apha-feoproten; ECOG=Eastem Cotperaye Qrboogy Group: )

HCC=hepatoceluiar carcinoma; UNOS=Urited NetWork for Organghagig.
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ECOG PERFORMANCE STATUS*

Grade ECOG

5

Fully active, able to carry on all pre-diseas without

Restricted in physically strenuous activity but ambulatory and able 1o carry out
work of a light or sedentary nature, ¢.g., light house work, office work

Ambulatory and capable of all sclfcare but unable to carry out any work
activities. Up and about more than 50% of waking hours

Capable of only limited selfcare, confined to bed or chair more than 50% of
waking hours

Completely disabled. Cannot carry on any selfeare. Totally confined to bed or
chair

Dead

* As published in Am. J. Clin. Oncol.

Oken, M.M., Creech, R.H., Tormey, D.C., Horton, J., Davis, T.E., McFadden, E.T., Carbone, P.P.
Toxicity And Response Criteria Of The Eastern Cooperative Oncology Group. Am J Clin Oncol
5:649-655, 1982.

* VASCULAR ANATOMY AND NOMENCLATURE

* WHAT DOES THE PHYSICIST REALLY NEED TO KNOW

ANGIOGRAPHY

* LIVER SEGMENTS
= STANDARD ANATOMY
+ COMMON VARIANTS

Catalano, 0. A. et al. Radiographics 2008;28:359-378
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TREATMENT PLANNING ANGIOGRAM + MAA

+ Treatment of right hepatic lobe with microcatheter to be placed in the
RHA distal to the cystic artery
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v TUMOR VASCULARITY

b

Pretreatment angiogram demonstrating hepatic 45day
vein (hyperdynaic) flow el

lemonstrating

NP = T @ )

J' = v
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_  TREATMENT VOLUME IS THE PERFUSED VOLUME

* TREAT EVERYTHING THAT THE VESSEL SUPPLIES

* DOES NOT NECESSARILY CORRESPOND WITH ORGAN GROSS ANATOMY
* EXAMPLE RHA+4
* EXAMPLE RHA+1
* EXAMPLE RHA WITH GALLBLADDER
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= [?"MTC]-MAA DISTRIBUTION WITHIN RIGHT HEPATIC
- LOBE AND CAUDATE LOBE

* 50-YEAR-OLD MALE WITH A HISTORY OF HEPATITIS C AND NOW WITH HEPATOCELLULAR CARCINOMA WAS
ADMINISTERED 110.7 MBQ OF [*"MTC]-MAA THROUGH A CATHETER PLACED IN RIGHT HEPATIC ARTERY; FORTY-FIVE
MINUTES FOLLOWING ADMINISTRATION, A SPECT/CT STUDY WAS PERFORMED AND SHOWED DISTRIBUTION
WITHIN THE RIGHT HEPATIC LOBE AND THE CAUDATE LOBE.

| N
MICROCATHETER POSITION DETERMINES TREATMENT VOLUME

* Microcatheter placement determines treatment volume
—

L
&

Location [ Volume(co) _|
Right Hepatic Lobe 1075
Left Hepatic Lobe 628

Whole Liver 1703

Tumor (segment 8) 134
Tumor (segment 5) 21
Total Tumor 155
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___/ CONVERSION OF TREATMENT VOLUME TO MASS

Treatment mass = * tissue density
Tissue density = 1.03 g/cc * 1 kg/1000 g
mass (kg) = ©0.00103 kg/cc
= ©0.00103 kg/cc i

=1.10725 kg L
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® VARIANT ANATOMY LEADING TO UNWANTED ul
N MICROSPHERE UPTAKE

* DESCRIBE MOST COMMON CORRECTABLE VESSELS

* 3 METHODS TO DETECT THESE VESSELS

* DSA
« SPECT/CT
* FPCBCT
e
L & )
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o DISTRIBUTION FROM GASTRODUODENAL ARTERY

* 63-YEAR-OLD MALE WITH COLON CARCINOMA
METASTATICTO THE LIVER WAS ADMINISTERED 85.1 MBQ
OF 99TC-MAA THROUGH A CATHETER PLACED IN THE
RIGHT HEPATIC ARTERY. THERE WAS REFLUX OF TRACER
INTO THE GASTRODUODENAL ARTERY; SEVENTY-FIVE
MINUTES FOLLOWING ADMINISTRATION, SPECT/CT STUDY
WAS PERFORMED. THE TRANSAXIAL SLICE FROM THE
RECONSTRUCTED SPECT/CT IMAGE SHOWED ACTIVITY IN
THE SECOND PORTION OF THE DUODENUM.
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- DISTRIBUTION FROM PROXIMAL PROPER HEPATIC
- ARTERY

* A PATIENT WITH UNRESECTABLE
HEPATOCELLULAR CARCINOMA WAS
ADMINISTERED 85.1 MBQ OF 7?MTC-MAA VIA A
MICROCATHETER PLACED JUST PROXIMAL TO
THE PROPER HEPATIC ARTERY. THE SAGITAL
SPECT/CT IMAGE DEMONSTRATES ACTIVITY
WITHIN THE STOMACH, DUODENUM, AND
SMALL INTESTINE.

= —
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¥ DISTRIBUTION FROM LEFT GASTRIC ARTERY

* 76 YEAR-OLD FEMALE WITH A HISTORY OF HEPATITIS C
INFECTION AND HEPATOCELLULAR CARCINOMA WAS
AADMINISTERED 81.4 MBQ OF **TC-MAA THROUGHA
CATHETER PLACED IN MIDDLE HEPATIC ARTERY AND
REPLACED LEFT HEPATIC ARTERY. SPECT/CTIMAGES WERE
SUBSEQUENTLY OBTAINED. TRANSAXIAL RECONSTRUCTED
SPECT/CT FUSED IMAGE OF THE MEDIAL LEFT HEPATIC
LOBE, STOMACH, AND SPLEEN SHOWS FOCAL ACTIVITY
CORRESPONDING WITH THE LEFT LOBE HEPATOMA AND
SHOWS FOCAL ACTIVITY IN THE MEDIAL WALL OF THE
PROXIMAL STOMACH, INDICATING A SIGNIFICANT
AABNORMAL SHUNTING OF THE LIVER ACTIVITY.
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DISTRIBUTION FROM THE FALCIFORM ARTERY

58 year-old male with a history of metastatic neuroendocrine disease with hepatic involvement was
administered 173.9 MBq of ®"Tc-MAA through a microcatheter placed the middle hepatic artery. The
transaxial and sagital reconstructed SPECT/CT image shows *™Tc-MAA uptake within the anterior abdominal
wall due to flow from the falciform artery, which originated from the middle hepatic artery.

&
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9 I FREE TC-99M PERTECHNETATE DISTRIBUTION

45 year-old male with inoma of the

junction with hepatic involvement was administered
155.4 MBq of Tc-99m MAA through a catheter placed in right hepatic artery. The transaxial slice from the reconstructed

SPECT/CT image of the abdomen reveals that both the right hepatic and caudate lobes were perfused with an inhomogeneous
distribution of activity corresponding to the patient's multifocal intrahepatic lesions. In addition, free Tc-99m pertechnetate can

be observed in the lumen of the stomach. Incidentally noted s a focal area of increased uptake i the region of the left upper
pole of the thyroid gland.
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o FLAT PANEL CONE BEAM CT

C-ARM COMPUTED TOMOGRAPHY (CT; ALSO COMMONLY REFERRED TO AS CONE-BEAM
CT) IS A THREE-DIMENSIONAL (3D) CT-LIKE FILTERED BACK- PROJECTION

RECONSTRUCTION AFTER A ROTATIONAL ANGIOGRAM IS OBTAINED WITH THE USE OF A
FLAT-PANEL DETECTOR.

POTENTIAL ADVANTAGES OF C-ARM CT INCLUDE IMPROVED TUMOR DETECTION AND
EXTRAHEPATIC PERFUSION DETECTION, 3D VASCULAR MAPPING, AND REAL-TIME 3D
GUIDANCE DURING ANGIOGRAPHIC PROCEDURES

RADIOLOGY 2015; 274: 320-334.

N’ N
\/ [?MTC]-MAA DISTRIBUTION WITHIN RIGHT HEPATIC LOBE =
~  SHOWING CENTRALLY DECREASED UPTAKE WITHIN TUMOR

* 44 YEAR-OLD FEMALE WITH METASTATIC COLON CARCINOMA WITH HEPATIC INVOLVEMENT AND STATUS POST CHEMOEMBOLIZATION OF THE
RIGHT HEPATIC LOBE WAS ADMINISTERED 170.2 MBQ OF [*TCI-MAA VIA A MICROCATHETER PLACED INTO THE RIGHT HEPATIC ARTERY. THE
SPECT/CTIMAGES SHOW FOCAL AREAS OF INCREASED UPTAKE LIKELY CORRESPONDING TO SOME OF THE PATIENT'S FOCAL INTRAHEPATIC
LESIONS, INCLUDING PROMINENT UPTAKE IN THE MEDIAL PERIPHERAL ASPECT OF ONE OF THE LARGEST LESIONS IN THE RIGHT LOBE LATERALLY,
WITH CENTRALLY DECREASED ACTIVITY, SUGGESTING AN AREA OF NECROSIS OR CYSTIC CHANGE.

Cone Beam CTA

SPECT/CT
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- [?MTC]-MAA DISTRIBUTION WITHIN MIDDLE HEPATIC
i LOBE
* 65-YEAR-OLD FEMALE WITH THE CIRRHOSIS AND HEMOCHROMATOSIS WITH HEPATOCELLULAR CARCINOMA WAS ADMINISTERED

155.4 MBQ OF [*”#TC]-MAA VIA A CATHETER PLACED IN THE MIDDLE HEPATIC ARTERY. TRANSVERSE SPECT/CT IMAGE SHOWS
MIDDLE HEPATIC LOBE DISTRIBUTION CORRESPONDING TO THE CONE BEAM CT ANGIOGRAM CONTRAST DISTRIBUTION.

Cone Beam CTA

SPECT/CT

=

g

RIGHT TO LEFT HEPATIC SHUNT i

* 56-YEAR-OLD MALE WITH HEPATITIS C VIRUS AND UNRESECTABLE HEPATOCELLULAR CARCINOMA AND PORTAL VEIN TUMOR THROMBOSIS
ADMINISTERED 85.1 MBQ OF [*TC]-MAA VIA A MICROCATHETER PLACED IN THE RIGHT HEPATIC ARTERY. THE CORONAL SPECT/CT IMAGE
AND CONE BEAM CTA DEMONSTRATES RIGHT TO LEFT HEPATIC SHUNT MOST LIKELY AS A RESULT OF PORTAL VEIN TUMOR INVASION.
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FOLLOW-UP IMAGING i

* Y-90 SPECT/CT OR Y90 PET/CT FOR IMMEDIATE DISTRIBUTION/UPTAKE
* CT/MR FOR TUMOR RESPONSE AT 1 MONTH....

* FDG PET/CT FOR SOME METASTATIC DISEASES
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‘Quantitative Perfusion Map of Malignant Liver ~
‘Tumors, Created From Dynamic Computsd
Temooreony et
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MICROSPHERE TREATMENT
EFFICACY Q

=7
/ FIRST INTRA-ARTERIAL USE: EARLY 1960S

e —
=
CASE STUDY:
* A 51-YEAR-OLD MAN WITH A PRIMARY HEPATOMA; A CATHETER WAS.
THROUGH ARTERY INTO
THE HEPATIC ARTERY
* PATIENT WAS TREATED WITH 60 MCI *°Y MICROSPHERES PLUS 50 MG
METHOTREXATE
L=

* HEPATIC PHOTOSCANS PRE-TREATMENT AND 4 MONTHS POST-
TREATMENT SHOWED SHRINKAGE OF THE HEPATIC CANCER TO A POINT
'WHERE IT COULD NOT BE PALPATED J
N \./ J & )
- . i\
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IRA WOLLNER, MD,*t CONRAD KNUTSEN, MS.t PATRICIA SMITH, AS.t DIANE PRIESKORN. AS.t

CLARENCE CHRISP, DVM,# JAMES ANDREWS, MD.§ JACK JUNI, MD," SARA WARBER, BA,"

JOYCE KLEVERING,§ JAMES CAUDUP.| AND WILLIAM ENSMINGER, MD, PHD"t

A 22-um glass enlled T m
in which yttrium 89 oxide bs incorporated into the glass matrix and is
10 form the beta-emitting isotope yttrium 90 (Y 90) before using the spheres an radiotherapeutic
vehicles. The injection of up to 12 times (on  liver weight basix) the anticipated haman dose of
nonradioactive TheraSpher fato the apatic arerie of dops was il toernted and produced chinkally
silent alterations within centrolobular arews. The hepatic urterinl (11A) injection of radiouctive The
phere ulvo produced portal changes simllar to those observed In humany after external beam Ihenpy
While the extent of damage incrensed with the delivered dose, mdh!llm exposures in excess of 30,000
Gy did not cause total hepatic necrosis wnd N

10 the bone feaibed . olutely no myelosuppression was o encountered la any

hepatic expos: 0 10,000 kGy by means of these microspheres, therefore, would
uppear to he ln-lhl- .u ml-ulle preceded by regional
Infusion of & agent and/or o blood flow toward

intraheputic tamor by vaoactive agents can potentially yleld a synergistic, highly selective attack on
tumors confined to the liver.

Cancer 61:1336-1344, 1988,
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Carcinoma Treated with Internal Radiation Using

| (8

Yitrium-90 Microspheres o

A R, Lora Rl Robert ), Liwandoash,” Robert K. Ky, Goorgla Giskyasmis Speas,! Mary F, Mdcaly
Michaed Abecassi, Taia Buker, Vanesss Gates, s Napar, Frank . Mille, Kest T. ot Rewd A Oy, snd
Rod sl

We prescat the correlation berween radistogic Bndingsin HCC patients who

wnderwent eadiocmbolisation wid

Teneplantation, Thicr-fve patincs i o totel of 38 eioms ko

Y cadivemboli 2 Taglog rearirses Kllomtog Bkt
were examined for amessamcat of necross by parhology. The

red Vsions was amalyred.

Rickroms e 1o mecion o

ver explan

at explamt. Complete hivtologic

<3 cm. Complete pathologic
ons that were shown to have complete
Study of the Liver (EASL !

criveris, or o post-

i, epecively n somru. compltepbelgic scrvis s e i sy
Leioms that showed partil respomse by FASL. criseria and peripheral

eadiocmbolization imeging

e respectively
of respossc by EASL and WHO o

3
poedicive of the degsee of pathologi necronis,

[HimaoioGs 2009, %008 090,
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RADIOLOGIC-PATHOLOGIC CORRELATION
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RESPONSE CRITERIA

WHO CRITERIA
THE RESPONSE EVALUATION CRITERIA IN SOLID TUMORS (RECIST AND ,RECIST

EUROPEAN ASSOCIATION FOR THE STUDY OF THE LIVER (EASL)DOSE RESPONSE ASSESSMENT

TUMOR DOSE RESPONSE CHARACTERISTICS BASED ON Y-90 SPECT/CT OR Y-90 PET/CT

SUMMARY OF VARIOUS TUMOR DOSE RESPONSE STUDIES

STANDARDS OF PRACTICE

cPG

® Radioembolization of Hepatic Malignancies:

e Background, Quality Improvement
Guidelines, and Future Directions

Siddharth A, Padia, MD, Robert J. Lewandowski, MD, Guy E. Johnson, MD, Daniel Y. Sze, MD,
PhD, Thomas J. Ward, MD, Ron C. Gaba, MO, Mark 0. Baerlocher, MD, Vanessa L. Gates, MS,
Ahsun Riaz, MD, Daniel 8. Brown, MD, Nasir H. Siddiql, MD, T. Gregory Walker, MD,

James E. Silbarzweig. MD, Jason W. Mitchell, MD, MPH, MBA, Baris Nikolic, MD, MBA, and
Riad Salem, MO, MBA, for the Society of Interventional Radiology Standards of Practice Commities

for Sy of tw Liver, FOA =

\ RECIST = Respansn Evabasion
i i photon pmiinn compueat
tomagragy, 30 = thres- simensiunal

J Interv Radiol 2017; 28:1-15

Hepmocelluli carcinoma

" Devie Mo, of Pla. CTP Score (Mo, of Ps| BCLE Stage (Noof Fiaf  OR (%) Median [85% 0 TTP*

Car, 2004 131 G 6 NR HR NR MR
Lewandowsk 4 5LT08 (41 Glass 43 ARLGHELCI  AWLEGNCEON 8 33ne i 3mel
iz, 201 1151 Gam B ARLEMACH  ARILERSLCELDMN 81 136 mo83eT mol
Salom et al 2010 110] Gass 21 ANSNB{EACE AMNBIBICOSADE 5 79me 6103 mol
Sangrn et o, 2011 (23] Rein 3 LS AB2LB (B, CIBLD (3 NR WA

Gos X Al R

G 6 AW o nm

Gas % A MR 30 62131 Mol

e & ABOLBIOLCHL %

urknomn (4)

Rein B AlELBIEL GOl m sm

Resn % W HR ETR

Ren B W HR ® shmn
Moud st ol 2013 [ G & W HR nom

Survinal

649 9 Okuda 1), 302 0

®Imo

28mo

17.2 w0 (Chikd-Pugh dlass A
2.7 m (Chid-Fugh dlass B)

128ma

a3mo
zmo
HEmo

BCLE — Barcalona Cirie Liver Ca
TP

0 progression

& @

car; 1 = confiderze intaral; CTP — Drié-Turceme-Pugh; NA = ot reparnes OR — cbjactiv. resporan; TTP = Sme 1o progression
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&/LONGVTERM HEPATOTOXICITY OF YTTRIUM-90 RADIOEMBOLIZATION AS TREATMENT OF

METASTATIC NEUROENDOCRINE TUMOR TO THE LIVE
VASC INTERV RADIOL 2017; =::

+ RESULTS:AMONG PATIENTS WHO UNDERWENT UNILOBAR RADIOEMBOLIZATION, IMAGING

FOLLOW-UP AT A MEAN OF 4.1 YEARS (RANGE, 2.0-15.2 Y) REVEALED CIRRHOSIS-LIKE

MORPHOLOGY IN 26.7% (4 OF 15), ASCITES IN 13.3% (2 OF 15), VARICES IN 6.7% (1 OF 15), AND

A 21.9% INCREASE IN SPLENIC VOLUME. THE RESPECTIVE INCIDENCES IN PATIENTS

TREATED WITH WHOLE-LIVER 90Y RADIOEMBOLIZATION WERE 56.4% (22 OF 39), 41.0% (16 OF
39), AND 15.4% (6 OF 39), WITH A64.7% INCREASE IN SPLENIC VOLUME. PATIENTS TREATED
WITHWHOLE-LIVER RADIOEMBOLIZATION EXHIBITED SIGNIFICANTLY DECREASED PLATELET

COUNTS (P 14 .023) AND LOWERALBUMIN LEVELS (P 14 .0002). EIGHT PATIENTS (20.5%)
TREATED WITH WHOLE-LIVER RADIO- EMBOLIZATION WHO EXHIBITED CIRRHOSIS-LIKE

MORPHOLOGY SHOWED CLINICAL SIGNS OF HEPATIC DECOMPENSATION; ONLY 2 OF 39
PATIENTS (5.1%) HAD NO OTHER CAUSES OF HEPATOTOXICITY.

+ CONCLUSIONS: WHOLE-LIVER 90Y RADIOEMBOLIZATION FOR PATIENTS WITH MNET RESULTS

IN LONG-TERM IMAGING FINDINGS OF CIRRHOSIS-LIKE MORPHOLOGY AND PORTAL

HYPERTENSION IN > 50% OF TREATED PATIENTS, BUT THE MAJORITY REMAIN CLINICALLY

ASYMPTOMATIC. LONG-TERM HEPA- TOTOXICITY SOLELY ATTRI|
IN A SMALL PERCENTAGE OF PATIENTS. -

[SS—

European Journal of Radiology

Jvron Romapegn ik wsier ol

Research papes

o

of
patients treated with chemoembolization or radioembolization

y of plant outcomes in carcinoma ()

Alimed Gabe', Nadine Abcrschaleh’, Reban A", Michael Vouche', Robi Atsssi
Khiairuddin Memon’, Ali Al Assd’, Talia Baker', Juan Carlos Caicedo’, Kush Dessi
Janathan Fryer', Ryan Hickey”, Michoel Abeccasis’, Ali Habib, Elias Hohlastas,

Duniel Ganger', Liura Kulsk', Robert J. Lewandows, Ahsun Riaz’, Risd Salem

UTABLE TO 90Y DEVELOPS
~

</
/
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Table 2
Change in AFP,
Median (IQR) Pre-treatment Pre-transplant p-value
AFP TACE 31.5 (6.8-149.5) 15 (5.8-61.4) 0.0254
n =65
Y90 22.3(5.0-277.7) 11.7 (5.3-36.5) < 0.0001
n =90
SR &
Tatie s
o - ——
\_/ UNOS Stage Post-LOT
- Pre-LRT Pre-transplant * TACE (n=67) Y90 (n=88) Total (n=155)
n L] 3(4%) 3(2%)
i - .
A SN 0 5@%)
n 16 (24%) 21 (23%) 37 (24%)
- ™7 22(33%) a1 (a7%) 63 (41%)
T E) 0% 4%
T 1% 0% 20
m 2% 20% L)
™ I 7(10%) 8% 138%)
bl 5(T%) & (7%) 17%)
i 12%) 10%) 2(1%)
Tda
Tda 5(T%) 3(a%) 8(5%)
™ L] 1(1%) 1(1%)
Tab
Tab 0 2(2%) 2(1%)
Ty —
— )

[ —
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With Hepatocellular Carcinoma

Al B. Benson,” Alfred Rademaker,” Daniel Ganger,” Laura Kulik,” and
Robert J. Lewandowski'~

Minais

ology,
Doparimant of Pravartive Mecicie, Noriwestom Uivarsiy, CF

Y90 Radioembolization Significantly Prolongs Time to
Progression Compared With Chemoembolization in Patients

Riad Salem,'” "~ Andrew C. Gordon,'* Samdeep Moull," Ryan Hickey,'
Joseph Kallini,' Ahmed Gabr," Mary F. Mulcahy,” Talla Baker,” Michael Abecassis,
Frank H. Miller," Vahid Yaghmai,' Kent Sato,” Kush Desai,” Barlley Thomburg,

"Section of [ntarvantional Radiology, *Section of Body imaging, Departmant of fadiology, *Division of Hamatology and
Gncaiogy, “Division of Mepalology, Department of Mecicine, “Divisin of Transplant Surgery, Depariment of Sugery,

—

Gastroentorulogy 2016;151:1165-1163
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CLINICAL INVESTIGATION
. Yttrium-90 Radioembolization for Unresectable Combined
v Hepatocellular-Cholangiocarcinoma

Luren 5. Chan' - Dasiel Y. Six1 - Georgs 4. Positsids® - Joba L. Lowis!
Mohammed . Abdelrazek Mohammca' - D 5. Wasg!
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Contents lists available at ScienceDirect
European Journal of Radiology

journal homepage: www elsevier.comilocatelejrad

CT imaging findings in patients with advanced hepatocellular @,mmk
carcinoma treated with sorafenib; Alternative response criteria (Choi,

European Association for the Study of the Liver, and modified

Response Evaluation Criteria in Solid Tumor (mRECIST)) versus

RECIST 1.1

M. Gavanier™*, A. Ayav"*, C. Sellal **, X. Orry**, M. Claudon !, |.P, Bronowicki
V. Laurent -

Hoapisi, Mancy 54000, Framce
v F-54000, France
oo Fronce
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“ [ I T— Transarterial Chemoembolization versus
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ot Carci after

within Barcelona Clinic Liver Cancer Stage
0/A: A Retrospective Comparative Study
Rongsin Chen. MO, PRD. Yuniona Gan. MO, Ninglin Ge. MO. PHo.
an. MD, BhD, Yan Wang. MD, Boheng Zhang. MD. Pho,

. Pho.

Yanhong Wang, MD, PhD, Shenglong Ye, Mi
and Zhenggang Ren, MD, PhD
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versus Segmental Chemoembolization for
Localized Hepatocellular Carcinoma:

Results of a Single-Center, Retrospective,
Propensity Score-Matched Study

Sidcharth A Pacie, MO, Guy £, Johron, MO, Kethryn J. Horton, MD,
Christopher R. Ingraham, MD, Matthew J. Kogut, MD, Sharan Kwan, MD,
ndesp Vaidya, MD, Wayne L. Monsky, MD, PD, James O. Par, MD,
Renuka Bhattacharya, MD, Daniel . Hippe, MS, and Willlam P, Harris, MD
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Review Article

Complications Following Radioembolization
with Yttrium-90 Microspheres:
A Comprehensive Literature Review g

Ahsun Riaz, MD, Robert J. Lewandowski, MD, Laura M. Kelik, MD, Mary F. Malcaby, MD, Kent T. Sato, MD,
Robert K Ryw, MD, Reed A. Omary, MD, MS, and Rizd Salem, MD, MBA

The past decade has seen significant advancemen
promising therapies such as transarterial

in the locoregional management of liver tumoss: novel and
and g are

d 10 the improved safety and efficacy profiles
"Y) microspheres has emerged as a safe and effica-
Giows treatment modality for liver malignancies. The purpose of this arlicle is o present a comprehensive evidens
ased review of the complications and adverse events that may be associated with radioembolization with
ospheres, Strategies to mitigate these adverse events are also discussed

Table 2

Sammary af Complicatioes after ™Y Radioembolizstion

@

Risk Facsors
3 Figh rumes of mKrosphered [T ——
Hepatic dysfupction Age, sevated basalie biliubin, histoey Aokl whole-liver taments whsweves
o chemotherapy passible.

dverse ever
ation chaliy

Other feg. Biliary necrosis Sytbeic dnsotbenipy, novintotic
sincture, dbscese) livers, billarysnieri anastomoses

Ferssl bypertensian Whale live trestment, e
e, relatively hyporasculas

High LSF and high activity

Radiation greumend

Onher

lications fuleers)
Fraphylsctic proton pumg inhikitors
Vascular injury Prayionus exposure fo systemic Careful maniguiation of wires calheter,
chematherapy se microcathelers
or abidominal walliury NA Hentificatc wo

prop
erbalaton of biosm anery

AID = manstervical antinfammatary agens.

.—NA = not applicable
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