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a b s t r a c t 

Liver metastasis from breast cancer is associated with poor prognosis and is a major cause 

of early morbidity and mortality. When liver resection is not feasible, minimally invasive di- 

rected therapies are considered to attempt to prolong survival. Selective internal radiation 

therapy (SIRT) with yttrium-90 microspheres is a liver-directed therapy that can improve 

local control of liver metastases from colorectal cancer. We present a case of a patient with 

a ductal breast adenocarcinoma, who developed liver and bone metastasis despite exten- 

sive treatment with systemic chemotherapies. Following SIRT to the liver, after an initial 

response, the patient ultimately progressed in the liver after 7 months. Liver tumor his- 

tology obtained 20 months after the SIRT intervention demonstrated the presence of the 
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resin microspheres in situ. This case report demonstrates the long-term control that may 

be achieved with SIRT to treat liver metastases from breast cancer that is refractory to pre- 

vious chemotherapies, and the presence of microspheres in situ long-term. 

© 2018 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

Background 

Breast cancer is a leading cause of mortality worldwide [1] . It 
represents a heterogeneous group of subtypes with charac- 
teristic molecular features, prognosis, and responses to treat- 
ment [2] . The development of liver metastasis from breast 
cancer heralds a poor prognosis [3] . If it is feasible, hepatic re- 
section is of offered to patients, but unfortunately the vast ma- 
jority are unresectable at the time of diagnosis of liver metas- 
tasis [3] . Other liver-directed therapies have been attempted 

for liver-only disease with the primary aim of palliating and 

prolonging survival. These treatments include radiofrequency 
[4,5] and microwave ablation, transarterial chemoemboliza- 
tion [6] , selective internal radiation therapy (SIRT) [7] , and 

stereotactic body radiotherapy [8,9] . 
SIRT was developed as a liver-directed therapy for 

metastatic colorectal cancer and primary liver cancer [10] . 
Recently, a randomized multicenter clinical trial has demon- 
strated an improvement in radiological response rate and hep- 
atic progression-free survival in patients with metastatic col- 
orectal cancer treated with SIRT [11] . In case reports and small 
case series, SIRT has also been used to treat liver metastases 
from other primary tumors including breast [12] , neuroen- 
docrine [13] , and pancreas [14] . 

SIRT involves the administration of yttrium-90 ( 90 Y) mi- 
crospheres via the arterial blood supply of liver metastases 
[15] . The microspheres are typically about 30 μm in diameter. 
The administered dose is targeted by meticulous angiography 
of the tumor and its vasculature. Potential adverse events of 
SIRT therapy include postradioembolization syndrome (PRS) 
(20%-55% of patients), radioembolization-induced liver dis- 
ease (REILD), damage to the biliary system including radia- 
tion cholecystitis, portal hypertension, radiation pneumonitis, 
gastroduodenal ulceration, vascular injury, and lymphopenia 
[10,16,17] . PRS typically consists of mild fatigue, gastrointesti- 
nal upset, anorexia, fever, and cachexia and it may require 
symptomatic management. REILD is defined as jaundice and 

ascites 1 to 2 months after a radioembolization procedure, in 

the absence of tumor progression or bile duct occlusion [18] . 
One prospective study evaluated 45 patients without chronic 
liver disease who underwent radioembolization for the liver in 

a single institution and 9 (20%) went on to develop REILD in the 
first 90 days [19] . All these patients had received chemother- 
apy preprocedure or postprocedure and population analysis 
strongly suggested that the syndrome associated with the 
combined effect of radiation and chemotherapy. 

There are some reports of tumur pathology from hepatic 
resection after SIRT, all of which focus on colorectal liver 
metastases [20–22] . In colorectal patients, microspheres have 
been identified in the vascular tumor bed and the portal tract 
vessels within liver parenchyma following SIRT [20] . These 

microspheres were typically associated with giant cell re- 
action or histiocytes. In the tumor bed, the blood vessels 
and fibroblasts showed changes suggestive of radiation injury. 
Necrosis, mucin and calcification have also been described. 
Another study describes a patient with metastatic cholangio- 
carcinoma, who had a partial response to SIRT and went on 

to a liver resection and remained disease-free at 9 months 
[22] . Histology demonstrated residual microspheres with ev- 
idence of moderate-to-severe hepatic inflammation and early 
stage fibrosis, with 50% overall tumor necrosis. In the same 
study, a patient with metastatic rectal cancer also went on to 
have a liver resection, and this time histology revealed resid- 
ual microspheres, moderate-to-severe inflammation with no 
evidence of fibrosis and 80% tumor necrosis. In addition, the 
study describes residual microsphere embolization surround- 
ing resected esophageal and cholangiocarcinoma liver metas- 
tases with 80% and 45% tumor necrosis, respectively. Another 
study examined the histology of the nonneoplasic liver in 7 
patients 6-23 months following SIRT in metastatic colorectal 
cancer [3] , hepatocellular carcinoma [2] , and neuroendocrine 
tumor [1,23] . Of the 7 tissue samples, 6 were core biopsies and 

1 was a wedge resection. Of the biopsies, 5/6 demonstrated mi- 
crospheres, typically in the portal tracts, and without signifi- 
cant associated inflammation. Mild portal vein dilatation was 
seen in 3/6, mild portal fibrosis in 2/6, and in 1 case a particle 
was demonstrated in an artery with associated thrombus. The 
wedge resection demonstrated extensive coagulative necro- 
sis of hepatocytes due to portal vein thrombosis. The study 
suggests that SIRT causes little diagnostic pathologic change 
in the normal liver surrounding the liver metastasis, and that 
the microspheres are generally found in the portal tracts with 

little inflammatory reaction. 
Publications of long-term outcomes, including histology, 

in breast cancer patients with liver metastases who have re- 
ceived SIRT are currently lacking, so it is not known what his- 
tological changes are observed in breast cancer metastases. 
This report describes radiological outcomes and histology in 

an extensively pretreated breast cancer patient who under- 
went tumor biopsies 20 months after receiving SIRT. It rep- 
resents the first report of tumor histology so long after SIRT 

in a patient with metastatic breast cancer, demonstrating the 
presence of microspheres distributed in the stroma surround- 
ing viable tumor. 

Clinical presentation 

Written informed consent was obtained from the patient for 
publication of this case report, including accompanying im- 
ages. A 49-year-old woman, with no past medical history 
of note, presented with right-sided grade 2, node positive, 
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