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Abstract

Yttrium-90 (Y-90) radioembolization, also known as
selective internal radiation therapy (SIRT), is a regional
hepatic therapy used in the treatment of unresectable
colorectal cancer (CRC) liver metastases. In SIRT,
Y-90 impregnated microspheres are injected into the
VASCULAR SUPPLY of hepatic tumor, leading to selective
irradiation and necrosis of tumor TISSUE. While several
studies demonstrate improved local control and survival
with SIRT, the specific indications for this therapy have
yet to be defined. Typically, SIRT is given in combination
with chemotherapy as multimodal treatment for
unresectable hepatic CRC. However, it HAS ALSO FOUND
INCREASING USE as a salvage therapy in chemo-
refractory patients. Herein, the authors describe their
experience with SIRT as “stand alone” therapy in a
surgically-prohibitive, chemotherapy naive patient with
hepatic CRC metastasis. The results suggest that Y-90
SIRT may have potential applications beyond its usual
role as a palliative or salvage therapy for unresectable
hepatic CRC.
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INTRODUCTION

Surgical resection is the only potentially curative strategy
in the treatment OF PATIENTS WITH HEPATIC
COLORECTAL CANCER (CRC) METASTASIS.
Unfortunately, due to advanced liver disease or widespread
extrahepatic metastases, only about 10%-15% of patients
are candidates for resection. FURTHER, of those who
are deemed appropriate surgical candidates and undergo
hepatectomy, the overwhelming majority develop recurrent
DISEASE that IS not amenable to re-resection'’.
Clearly, other liver-directed therapies are needed to treat
unresectable malignancy and to improve the overall
response to surgery.

Recently, data have emerged supporting the use of
Yttrium-90 selective internal radiation therapy (SIRT) in
the treatment of unresectable CRC liver metastases'” .
SIRT is a regional, liver-directed therapy based on the
principle that hepatic tumors derive their arterial blood
supply predominantly from the systemic circulation
rather than the portal vein. In SIRT, the pure beta-
emitting isotope Y-90 is compounded onto millions of
microspheres that are injected into the hepatic artery or
one of its branches. The radioactive microspheres deposit
in the feeding vasculature of the tumor, resulting in the
delivery of intense local radiation to tumor but relative
sparing of normal liver parenchyma.

Y-90 SIRT is a safe and effective regional therapy
for single or multiple unresectable hepatic colorectal
metastases. The principal limitation to SIRT is excessive
hepatopulmonary shunt (> 18%), though this occurs rarely
in metastatic hepatic disease. In general, SIRT is well-
tolerated by patients, with limited duration (24-96 h) side
effects inclusive of fatigue, anorexia, nausea, and vomiting;
Major complications occur occasionally, and are not SIRT-
treatment dependent but RATHER associated with the
percutaneous arterial access as with ANY other selective
hepatic embolization.

SIRT has been evaluated AS an adjuvant to systemic

or hepatic artery chemotherapy and AS salvage therapy
in chemo-refractory patients with unresectable hepatic
CRC™. While the data show improved response rates and
prolonged survival, there is CURRENTLY no consensus
currently on the exact place of Y-90 SIRT in the treatment
algorithm for CRC hepatic metastases. The following
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report highlights the novel use of Y-90 SIRT as “stand
alone” therapy in a chemotherapy naive patient with
hepatic CRC metastasis.

CASE REPORT

A 68-year-old man with previously resected hepatic
flexure colorectal cancer presented with a single 1.5
cm lesion in medial segment VI of the liver. The lesion
was detected on PET scan performed during routine
oncologic follow-up 9 mo after primary colon resection.
The patient was referred to the hepatobiliary surgery clinic
for consideration of possible resection or ablative therapy.
Due to the lesion location and the patient’s explicit desire
not to receive systemic chemotherapy, treatment options
were limited to right hemihepatectomy or RFA ablation.
However, the patient had undergone three previous
laparotomies and had multiple medical co-morbidities
(obesity with BMI > 40, hypertension, and cane-assisted
ambulation). Furthermore, his tumor was located in the
medial aspect of the right hemi-liver, necessitating a right
hemihepatectomy. As the patient did not wish to proceed
with this procedure, resection was not an option. Further
limit of the potential treatment options was the poor
ultrasound visualization of the lesion due to the patients’
body habitus, which precluded the use of percutaneous
RFA. Consequently, Y-90 SIRT was offered as an alternate
treatment strategy, with the recommendation that the
patient receive adjuvant systemic chemotherapy after SIRT.
The patient agreed to the treatment plan and subsequently
underwent pre-therapy imaging,

Celiac and mesenteric angiography was performed from
a standard femoral artery approach using a 5 Fr catheter
and 3 Fr coaxial microcatheter (Renegade High-Flow;
Boston Scientific, Natick, MA). Normal hepatic arterial
anatomy was noted and coil embolization of the right
gastric and gastroduodenal arteries was performed in order
to prevent reflux of microspheres into the gastrointestinal
circulation. Following angiography, the patient underwent a
technetium-99m labeled macroaggregated albumin (MAA)
scanning, which showed an acceptable hepato-pulmonary
shunt fraction of only 2.4%.

After completion of pre-therapy planning, the patient
underwent Y-90 SIRT. In July 2005, he received a single
dose of 1 GBq (about 27 mCi) Y-90 resin microspheres
into the right hepatic artery. He tolerated the procedure
without complication and was discharged from the hospital
the following day. Initial pre-therapy PET scan showed
a single 1.5cm focus in the right hepatic lobe with an
SUV of 8.04. At 6 wk after treatment, repeated PET scan
demonstrated a reduction of SUV to 3.09. PET scan at 12
wk showed complete disappearance of the lesion (Figure 1).
The patient remains alive and well at 18 mo of follow-up,
with no evidence of hepatic recurrence on repeated PET
scan.

DISCUSSION

Surgical resection is the treatment of choice in SELECT
patients with favorable CRC hepatic tumors. Unfortunately,
only 5-10% of patients qualify for resection; moreover,
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Figure 1 PET studies before SIRT, 6 wk and 12 wk after SIRT.

recurrence rates are high among those who undergo
surgery. As TRANSPLANTATION is not considered an
option in metastatic liver DISEASE, other modalities must
be considered.

Neoadjuvant chemotherapy is currently employed in
some institutions to downsize hepatic CRC tumors and
facilitate subsequent resection. In addition, ablative
modalities like RFA are occasionally used to expand
the limits of resection in SELECT tumors that are
too large to be encompassed by a surgical approach
alone”. For patients in whom resection is precluded
despite the aforementioned strategies, adjuvant systemic
chemotherapy has become the mainstay of treatment.
Likewise, systemic chemotherapy has become standard
treatment for prevention of post-resection recurrence
after hepatic metastectomy. Despite the development of
new chemotherapeutic regimens, response and survival
following systemic treatment ALONE remain dismal.

Recently, hepatic arterial chemotherapy (HAC) has
been introduced into the algorithm of hepatic CRC tumor
management. Several lines of evidence support the use of
HAC alone or in combination with systemic chemotherapy
as primary or second-line treatment for unresectable
hepatic CRC. A randomized clinical trial comparing HAC
to systemic chemotherapy in a previously untreated cohort
of patients demonstrated significantly better response,
survival, and time to hepatic progression with HAC".
Similarly, phase I trials show favorable response rates when
HAC is used in combination with systemic chemotherapy
in the second-line setting "'?. Additionally, combined HAC
and systemic chemotherapy results in superior overall and
progression-free survival in patients who have previously
undergone hepatic metastectomy' .

Despite these advances, the prognosis of patients
with unresectable hepatic CRC remains grim at best.
The introduction of Y-90 SIRT, however, represents
a significant improvement in the management of
unresectable hepatic CRC. Y-90 SIRT is a versatile
modality that may be used as both an adjunct to
potentiate the effects of chemotherapy and as a stand
alone option in chemotherapy-refractory disease. Van
Hazel et al/” published a randomized trial in 2004 in
which they evaluated the COMBINATION OF SIRT
AND THE THEN CURRENT STANDARD OF
CHEMOTHERAPY, 5-FU and leucovorin. Twenty-one
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Figure 2 Proposed treatment algorithm for hepatic colorectal cancer.

patients with previously untreated CRC hepatic metastases
underwent SIRT with systemic chemotherapy (5-FU/
leucovorin) or chemotherapy alone. The combination
group had higher response rates and longer time to disease
progression than the chemotherapy alone group.

SIRT can also potentiate the effect of regional hepatic
arterial chemotherapy. In a randomized trial by Gray ez al”,
74 patients with bilobar hepatic CRC metastases received
either hepatic arterial chemotherapy with FUDR alone or
HAC with a single injection of SIRT. Response rate, time
to disease progression, and survival were all significantly
increased in the SIRT plus HAC group. While the studies
by Van Hazel and Gray employed chemotherapy regimens
that are now outdated, their results are still informative as
they illustrate the overall efficacy of SIRT as an adjunct to
systemic and regional chemotherapy in hepatic CRC. New
studies are already in progress to assess the potential of
SIRT with modern chemotherapeutic drugs (i.e. oxaliplatin
and irinotecan) and biological agents (i.e. Cetuximab,
antiepidermal growth factor receptor monoclonal
antibody).

Not only does SIRT play a role in multimodal therapy, it
may also be used as a salvage modality for chemorefractory
metastases ™, Kennedy ez a/* recently published the
results of a large, multi-institutional series of patients with
chemorefractory liver metastases. They noted encouraging
tumor response rates based on CT, PET, and CEA
levels. Interestingly, the maximum response occurred
at approximately 3 mo after treatment; in our patient,
complete regression of lesion was also noted at 3 mo of
follow-up PET scan.

As SIRT burns no bridges with other modalities, it may
actually be effective at multiple points in the algorithm
of CRC hepatic tumor management. In addition to
palliative and salvage therapy, SIRT may have applicability
as a “neoadjuvant” or stand alone treatment in highly
selected patients with hepatic CRC. INDEED Y-90
internal radiation has already been explored as a bridge
to ablation, resection, or transplantation in patients
with primary hepatocellular cancer! """, The limited but
promising experience in HCC suggests a need for further
investigation of this indication in hepatic metastases.

In this report, treatment of metastatic hepatic CRC
with Y-90 radioembolization alone resulted in resolution
of a single 1.5 cm lesion in the right hepatic lobe on PET
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imaging. While only anecdotal, these results support a
broader role for SIRT in the management of untesectable
hepatic CRC. Y-90 could be considered as a possible
stand alone therapy in patients with a small, single
hepatic focus of metastatic CRC who are not surgical
candidates and do not wish to undergo standard systemic
chemotherapy. Alternatively, Y-90 could serve as an
effective adjuvant therapy to decrease or stabilize tumor
bulk before undergoing standard systemic chemotherapy,
lesion ablation, or liver resection (Figure 2). Larger series
and formal clinical trials are needed to define the optimal
indications for SIRT in hepatic CRC management.
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