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Abstract

Objective: To evaluate the outcomes of patients receiving Y-
90 SIR-Spheres in patients with multiple liver metastases from
different tumors.

Methods: 29 consecutive patients with multiple liver
metastases from colorectal (13), Islet cell tumors (9), carcinoid
tumors (4) or non-small cell lung cancer (3) who were treated
with Y-90 SIR-Spheres between March, 2003 and February,
2006 were included. Only patients who had follow-up
radiological exams at our institution were included. Data
regarding Y-90 SIR-Spheres dose, lobe of liver treated, and
chemotherapy (CTx) administered were collected. Patients’
outcomes were evaluated based on radiological evidence of
change in size and number of liver metastases.

Results: The study population included 8 females and 21
males at a mean age of 60y. The mean Y-90 SIR-Spheres dose
administered was 39.8 mCi. Both lobes of the liver, the right
lobe only or the left lobe only were treated in 26, 2, 1 patients,
respectively. Sixteen patients received Y-90 SIR-Spheres after
CTx failure, 5 patients as adjuvant therapy after completion of
CTx, 7 patients as concurrent therapy and one patient refused
repeat CTx. The mean interval between the last CTx and Y-90
SIR-Spheres was 108 days. Four patients (14%) demonstrated
radiological improvement and 9 (31%) were stable for a mean
interval of 2.8 mo. after Y-90 SIR-Spheres infusion. Sixteen
patients (55%) demonstrated continued progress of liver
metastases.

Conclusion: Y-90 SIR-Spheres therapy is useful in reducing
or stabilizing multiple liver metastases from a variety of tumors.

Introduction

The eradication of multiple liver metastases from different
tumors is a difficult goal to achieve in most tumors. Different
chemotherapeutic agents and regimens are being tried to evaluate
best outcomes. External beam radiation therapy is limited by
the maximum tolerable dose to normal liver parenchyma of 30-
35Gy which is insufficient to treat liver metastases. More
selective internal radiation therapy to liver metastases using Y-
90 labeled microspheres is an acceptable alternative with multiple
studies demonstrating its effects in treating metastases from
colorectal cancer (Lim et al., 2005; Kennedy et al., 2006; Gray
et al., 2001) and hepatocellular cancer (Lau et al., 1998; Ho et
al., 1998; Sangro et al., 2006). Yettrium-90 SIR-Spheres are
biocompatible microspheres with a size between 20-40 microns
that contain Yettrium-90 (Y-90). Y-90 is a pure beta emitter
with a half life of 64 hours and mean radiation energy of 0.93
MeV. The average range of travel of the beta particles is 2.5 mm
and the maximum is 11 mm in soft tissue. Liver metastases

receive a higher portion of the SIR-Spheres compared to normal
liver due to higher vascularity of the tumor or around it with
predominant blood supply from the hepatic artery through which
SIR-Spheres are injected.

Previous studies used different means of evaluating response
to the treatment with variability in therapy approach and
combination with chemotherapy (Wong et al., 2006; Lau et al.,
1994; Sharma et al., 2007; Mancini et al., 2006; Stubbs and
Wickremesekera, 2004; Gray et al., 1992). Thus, there is a wide
range of previously reported responses.

Our study aims to evaluate the response to Y-90 SIR-sphere
doses in liver metastases from other primary tumors with
particular interest in its effect on metastases from neuroendocrine
tumors since they tend to be vascular in nature. We also evaluated
the toxicity associated with this form of therapy in our patient
population.

Materials and Methods

Upon approval of the study by the M.D. Anderson Cancer
Center institutional review board (IRB), we performed a
retrospective review of consecutive patients with multiple liver
metastases from a variety of primary tumors treated with Y-90
SIR-Spheres between March 2003 and February 2006. Data was
collected regarding tumor type, approximate tumor burden in
the liver, Y-90 SIR-sphere doses, and prior concomitant therapies.
The CT scan reports were reviewed to collect data about
improvement, stability or progression of liver lesions as
determined by the routine reading radiologist. Follow up of
results of SIR-sphere therapy was measured based on change in
size of tumor metastases on serial computed tomography (CT)
scans or Magnetic resonance imaging (MRI) of the abdomen.
Additionally, the CT scans were reviewed by an experienced
radiologist for evaluation of response to therapy from baseline
scans. A general appearance of decrease or increase in size of
multiple metastases with measurements of the largest lesion in
shortest diameter was performed. A change of > 3mm in the
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largest liver metastasis was considered a significant change in
size. The readings of the experienced radiologists agreed with
the routine report on record for all the patients. Patients who
had no adequate radiological evaluation of the outcome of therapy
based on repeat CTs scans after therapy at our institution were
excluded from the study.

Patients’ symptoms before and after therapy with SIR-Spheres
were also recorded with special attention to the known side effects
of the SIR-sphere therapy as per the product insert. The side
effects were classified according to the Common Terminology
Criteria for Adverse Events (CTCAE) (version 3) classification
(NCT, 2006). Interval to progression as seen on radiologic exams
was extracted from available medical record and radiological
exam reports.

SIR-Spheres Therapy Planning

All patients had a pre-therapy planning arteriography to map
the anatomy of blood flow through the hepatic, celiac and
superior mesenteric artery. Special attention was also directed
towards apparent blood supply or arterial variants during the
arteriography and the need for embolization. The hepatic arterial
catheter used for the angiogram is left in place and the patient is
subsequently transferred to the Nuclear Medicine Department
for infusion of Tc-99m MAA through the hepatic arterial catheter
with subsequent planar imaging of the chest and abdomen to
evaluate the degree of shunting to the lung and/or extra hepatic
organs in the abdomen. Patients with calculated lung shunting
of > 20% are not qualified of treatment with the SIR-Spheres.
The required dose was calculated using the empirical model

Recommended
The ‘f‘;tt‘;l‘;“l’irvi’r“rde“ Y-90 SIR-Spheres dose
GBq (mCi)
>50% 3.0 (81)
25-50% 2.5 (68)
<25% 2.0 (54)

Table 1: The empirical method of Y-90 SIR-Spheres dose calculation.

(Table 1) recommended in the product insert. A reduction in the
dose by 20% in patients with lung shunt between 10-15% and
by 40% for lung shunt between 16-20% was considered in dose
calculation. Patients with lung shunt greater than 20% were not
treated. Details of the technique of administration of the Y-90
SIR-sphere therapeutic dose through the hepatic arterial catheter
has been described by our interventional radiologists in a prior
publication (Murthy et al., 2005).

Results

A total of 29 patients were included in the study with a mean
age of 59.9 y (range 27-77 years). Eight patients were females
and 21 were males. Thirteen patients had multiple liver
metastases from colorectal cancer, 13 from neuroendocrine
tumors, and three from non-small cell lung cancer. The tumor
burden in the liver was less than 25% in five patients between
25-50% in 11 patients and > 50% in 13 patients. Sixteen patients
received Y-90 SIR spheres after chemotherapy failure, five
patients as adjuvant therapy after completion of chemotherapy,
seven patients as concurrent therapy, and one patient refused
repeat chemotherapy. The mean interval between the last
chemotherapy and Y-90 SIR spheres therapy was 108 days.

Figure 1: (A) SPECT-CT Fusion Images demonstrating the Y-90 SIR-Spheres distribution around liver metastases from islet cell cancer. (B) CT scans of the same patient
prior to and (C) after therapy with Y-90 SIR-Spheres demonstrating mild decrease in size of the largest liver metastasis.
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Nineteen patients received radioembolization of both lobes of
the liver at the same time, seven patients underwent
radioembolization of each lobe of the liver on separate days (mean
interval between each lobe therapy is 42 days), 2 patients received
radioembolization to the right lobe only and another patient to
the left lobe only. The mean lung shunting fraction of the Tc-
99m MAA as calculated from scintigraphy images was 6.6%
(range 2-17%). The mean total administered Y-90 SIR spheres
dose was 39.8 mCi (median = 41mCi).

The mean follow-up interval for all patients was 10 months
after Y-90 SIR spheres therapy (median= 7.3 months). During
this interval, four patients improved (14%) (Figure 1), 8 were
stable (28%) for short interval, one patient (3%) demonstrated
mixed response to therapy and 16 patients (55%) continued to
progress. The median progression free interval for the patients
that demonstrated improvement and those who were stable for
some time was 4.5 months (mean = 2.8 months). The details of
patients’ outcomes per tumor type are demonstrated in Table 2.

Adverse reactions from the Y-90 SIR spheres were encountered
in 19 patients (66%) within the first week after
radioembolization. An additional patient demonstrated rapid
progression of the disease which hindered clear delineation of
adverse effects from underlying disease related symptoms.
However, the adverse effects were grade 1 or 2 in 16/19 patients.
Only 2 patients complained of severe abdominal pain
immediately after the radioembolization and one had severe
anorexia that lead to weight loss. These three patients were
considered to have grade 3 side effects.

Discussion

Y-90 SIR-Spheres have been previously proven to be of benefit
mainly in primary liver tumors (Lau et al., 1998; Sangro et al.,
2006; Lau et al., 1994) and liver metastases from colorectal
cancer (1-3). Our study demonstrates the beneficial effect of Y-
90 SIR spheres therapy in treating liver metastases from
neuroendocrine tumors and non-small cell lung cancer in
addition to colorectal cancer. The literature about the role of Y-
90 SIR sphere therapy in treating liver metastases from different
tumors is scarce (Gulec et al., 2007; Jiao et al., 2007). Gulec et
al. (2007) included 10 out of 40 patients with neuroendocrine
liver metastases and 4 patients with liver metastases from breast
cancer in his study population (Gulec et al., 2007). Jiao et al.
(2007) study population consistent mainly of patients with
metastases from colorectal cancer (10/21 patients) and the
remainder of the patients were from a variety of different tumor

Mixed Total No.
Tumor Type | Progression Stable | Improved | of Patients

Response

(n=29)

Colorectal 3 1 1% 2 12
Cancer
Isle Cell 3 ) S . 10
Tumors
Carcinoid 2 - QHAE - 4
NSCLC 2 - - 1 3

NSCLC= non-small cell lung cancer

*Stable for 10 months after Y-90 SIR-Spheres therapy

**One patient was stable for 13 months and the other patient for 9 months after
Y-90 SIR-Spheres therapy.

***One patient was stable for 3 months and the other patient for 1.3 month after
Y-90 SIR-Spheres therapy.

Table 2: Response after Y-90 SIR-Spheres in patients with liver métastases from
different tumor types.

with very small representation from each type of tumor (Jiao et
al., 2007). For example, they had only 2/21 patient with
neuroendocrine liver metastases and 1 with breast cancer liver
metastasis. We demonstrated a 45% rate of responders to therapy
while Gulec’s group demonstrated 67% rate of responders. The
difference between Gulec’s results and ours is probably related
to the larger degree of tumor burden in the liver in our patient
population compared to theirs. As per our study, 45% of the
patients had tumor burden greater than 50% of the liver in our
study while in their population the mean tumor volume was
approximately 17% of the mean liver volume. Meanwhile, the
mean administered dose was 32.4 mCi (1.2 GBq) in Gulec’s
study population versus 39.8 mCi (1.5 GBq) in our population.
Thus, the difference in the liver tumor burden was much larger
in their study population and ours than the mean dose difference.

It is interesting that 4/13 patients (31%) with neuroendocrine
tumors and 1/3 patients with non-small cell lung cancer
demonstrated either stability in their metastases or a decrease in
the metastases size in this study. Although the numbers are still
small, the results suggest that this method of therapy can be
beneficial in approximately one third of patients with liver
metastases from neuroendocrine tumors and possibly non-small
cell lung cancer. Further studies with larger number of patients
with these tumor types are needed.

The adverse effects of the treatment were only grade 1 or 2 in
most of the patients (55%) in our study. This supports the initial
phase two trials which investigated the incidence and severity
of adverse events with this form of therapy (Lau et al., 1994;
Mancini et al., 2006; Yorke et al., 1992). Thus, it is a reasonably
tolerated form of therapy in most patients with only 3 patients
(10%) developing grade 3 toxicity (Sharma et al., 2007; Herba
etal., 1998; Szyszkoet al., 2007; Lawrence et al., 1995; CADTH,
2007). This would encourage repeat treatments in patients who
benefit from initial therapy.

One limitation of our study is lack of consistent evaluation of
liver function tests or tumor biomarkers at constantly scheduled
intervals in many of our patients. This is mainly due to the
retrospective nature of this study with no consistency in
biochemical investigation of these patients. However, our
impression is that the changes of biomarkers and liver function
tests are usually difficult to use to assess the response to the
radioembolization therapy secondary to the advanced nature of
tumor spread in these patients both in the liver and possibly in
other sites. Another limitation is the lack of use of the RECEST
criteria to evaluate the response to therapy on CT scans. However,
we opted to use a method that is similar to what is usually used
in the routine clinical setting during the interpretation of the
CT scans on a daily basis in our institution. This method is
usually what is used clinically for further patients’ management
decisions.

In conclusion, Y-90 SIR-Spheres is a useful therapeutic
alternative for multiple liver metastases from a variety of tumors.
The side effects are usually well tolerated with mostly grade 1
or 2 toxicity.
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