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Abstract:

A 72-year-old man with intractable left shoulder pain due to bone metastasis from cholangiocellular carci-
noma was admitted to our hospital. Computed tomography showed an osteoblastic metastatic lesion of the
left scapula. Since the pain persisted even after the administration of opioids and external irradiation, micro-
spheres were injected through a catheter; the catheter tip was placed at the arteries feeding the metastatic le-
sion. After the intervention, the shoulder pain was alleviated without any procedure-related complications,
leading to a reduction in the opioid dose. This case suggests the efficacy of transcatheter arterial embolization
using microspheres for palliating pain from bone metastasis.
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Introduction

In recent years, the number of patients with bone metasta-
ses has increased due to the increase in the number of can-
cer patients and their prolonged prognoses due to advances
in cancer treatment (1, 2). Bone metastases are often asymp-
tomatic in the early stages (3), but as they progress, they
cause pain, spinal cord compression, and pathological frac-
tures resulting in dyskinesias, paralysis, and a significantly
decreased quality of life (QOL) (4-8). Pain is the most fre-
quent symptom of bone metastasis. Half of the cancer pain
cases have been attributed to bone metastases (4). Therefore,
it is important to properly control pain in patients with bone
metastasis.

There are several standard treatments for metastatic bone
pain, including medication (9-11), radiation therapy (12, 13),
and surgery (14). Each treatment has been reported to have
high efficacy, and patients can receive multiple treatment
types in combination. However, 20-40% of patients with

bone metastasis receiving multiple standard treatments re-
portedly experience difficulty with pain control (4).

In recent years, several reports have indicated that tran-
scatheter arterial embolization (TAE) is an effective treat-
ment method for metastatic bone pain (15-19). We herein re-
port a case of cholangiocellular carcinoma with bone
metastasis-induced pain that was refractory to standard treat-
ment methods but rapidly relieved by TAE.

Case Report

This study was conducted according to the Declaration of
Helsinki. It was approved by our institution’s review board,
and the patient provided his consent for the specific treat-
ment and publication of the results.

A 72-year-old Japanese man was referred to our hospital
due to severe pain in his left shoulder. He had been diag-
nosed with cholangiocellular carcinoma eight months earlier
(Fig. 1A). A large tumor occupying the left lobe of the liver
was observed, and dynamic contrast-enhanced computed to-
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Figure 1.

Abdominal and chest computed tomography images. a: A well-enhanced cholangiocellu-

lar carcinoma is located in the left hepatic lobe (arrowheads). b: Osteoblastic bone metastasis is pres-

ent in the left scapula bone (arrowheads).

Table. Results of Laboratory Investigation.

Hematologic test

‘White blood cells 4,900 /uL Total protein
Neutrophils 73.6 % Albumin
Lymphocytes 20.3 % AST
Monocytes 5.1 % ALT
Eosinophils 0.8 % ALP
Basophils 0.2 % y-GTP

Red blood cells 375x10* /uL T.Bil

Hemoglobin 11.4 g/dL  D.Bil

Platelet count 31.5x10* /uL LDH

Chemistry

BUN 16.9 mg/dL

6.8 g/dL Creatinine 0.7 mg/dL
3.4 g/dL Sodium 135 mmol/L
37 IU/L Potassium 4.5 mmol/L
28 TU/L Chloride 98 mmol/L

1,551 IU/L CRP 3.15 mg/dL

125 TU/L CEA 9.1 ng/mL

0.7 mg/dL  CA19-9 1,849 U/mL

0.2 mg/dL.  AFP 3.5 ng/mL

141 IU/L PIVKA-II 12 mAU/mL

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, y-GTP: y-glutamyl

transpeptidase, T.Bil: total bilirubin, D.Bil: direct bilirubin, LDH: lactate dehydrogenase, BUN: blood urea nitrogen,

CRP: C-reactive protein, CEA: carcinoembryonic antigen, CA19-9: carbohydrate antigen 19-9, AFP:c¢-fetoprotein,

PIVKA-II: protein induced by vitamin K absence or antagonist-1I

mography (CT) showed that the whole tumor was gradually
well enhanced. Therefore, tumor needle biopsies were per-
formed to distinguish it from hepatocellular carcinoma, and
a pathological diagnosis of cholangiocellular carcinoma was
established.

He was performed systemic chemotherapy involving the
combination administration of gemcitabine and cisplatin as
the first treatment and tegaful/gimeracil/oteracil as the sec-
ond treatment and then discontinued chemotherapy one
month before referral our hospital due to the progression of
the disease. He was receiving supportive care at the time of
his presentation to our hospital. Laboratory tests during ad-
mission revealed increased levels of alkaline phosphatase
(ALP, 1,551 TU/L). Regarding the tumor markers, carbohy-
drate antigen 19-9 (CA19-9, 1,849 U/mL) was remarkably
increased, whereas normal levels of a-fetoprotein (AFP, 3.5
ng/mL) and protein induced by vitamin K absence or
antagonist-II (PIVKA-II, 12 mAU/mL) were observed (Ta-
ble).

CT of the left shoulder revealed an osteoblastic metastatic
lesion of the left scapula (Fig. 1B). He was administered
bisphosphonates, oral morphine, and external irradiation (20
Gy), but the pain persisted with a score of 7/10 on the nu-
merical rating scale (NRS). The dose of morphine was in-

creased to 120 mg/day as needed for severe pain, but the pa-
tient experienced drowsiness that prohibited further increases
in the morphine dose. The patient’s Eastern Cooperative On-
cology Group Performance Status worsened from 1 to 3 due
to uncontrollable pain and drowsiness from the morphine.
Therefore, TAE was performed to control the left shoulder
pain because the tumor was well-enhanced by contrast CT.
With the informed consent of the patient, TAE was per-
formed via a left radial artery approach. Left brachial artery
angiography showed a tumor stain from the thoracoacromi-
nal artery and the circumflex scapular artery (Fig. 2A-C). A
microcatheter (Sniper 2-u7; Terumo Clinical Supply, Tokyo,
Japan) with a 2.0-F tip was inserted into these arteries, and
TAE was performed with microspheres (Embosphere; Nip-
pon Kayaku, Tokyo, Japan) ranging from 300 to 500 pum in
diameter. Subsequent angiography performed immediately
after the TAE procedure revealed the almost complete disap-
pearance of the tumor stain (Fig. 2D). No adverse events
were observed during the procedure. Although the patient
experienced transient pain [Numerical Rating Scale (NRS)
score 8/10] with mild pyrexia requiring additional admini-
stration of analgesics for a couple of days due to post-
embolism syndrome, the pain gradually improved in the fol-
lowing week (NRS score 3/10) resulting in the reduction of
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Figure 2. Angiography images. a: Angiography via the left brachial artery shows tumor enhance-
ment (arrows). The tumor is mainly fed by the circumflex scapular artery (white arrowhead) and the
thoracoacromial artery (black arrowhead). b: Selective angiography via the circumflex scapular ar-
tery demonstrates prominent tumor enhancement (arrows). c: Selective angiography via the thora-

coacromial artery demonstrates prominent tumor enhancement (arrows). d: Angiography via the left
brachial artery immediately after TAE shows the nearly complete disappearance of tumor enhance-
ment. Arterial depiction, showing that the circumflex scapular artery and the thoracoacromial artery

are well preserved.

the morphine dose to 90 mg/day and alleviation of the
drowsiness.

Three months later, the patient died due to the progres-
sion of the primary disease. Shortly before his death, his
shoulder pain was managed with rescue oral morphine taken
several times a day. The clinical course and changes in se-
rum C-reactive protein and CA19-9 before and after TAE
are shown in Fig. 3.

Discussion

In this case, TAE alleviated bone metastasis-induced pain
that was refractory to a combination of standard treatments,
including bone-modifying agents (BMAs), opioids, and ex-
ternal irradiation. TAE is an interventional radiologic tech-
nique in which a catheter is advanced to a target artery, and
embolic materials are injected into the blood vessel to block
the arterial blood flow. Preoperative TAE is a widely ac-
cepted technique for reducing blood loss during metastatic
bone surgery (20, 21). In addition, the pain-relieving effect
of TAE on bone metastases has been reported in several pi-

lot studies and retrospective studies (15-19). The effective
rate of pain relief ranges between 60-80%, and the median
time to pain alleviation is 2 days (19). The analgesic effect
of TAE lasts an average of 2-8 months, and TAE can be re-
peated when the effect diminishes (15, 18). Furthermore,
TAE has been reported to be effective against bone metasta-
ses of not only hypervascular tumors, such as hepatocellular
carcinoma, thyroid cancer, and renal cell carcinoma, but also
colorectal cancer, ovarian cancer, uterine cervical cancer,
and esophageal cancer (19). This case showed a similar pro-
file, with the pain alleviated shortly after the TAE interven-
tion and lasting for at least three months. Injection and/or
impregnation of anticancer agents can be simultaneously
performed with embolization (19). Therefore, TAE is a
promising option for palliating pain from bone metastasis.
However, thus far, there have been no well-evidenced stud-
ies on this issue. Therefore, a further prospective evaluation
of the safety and efficacy should be conducted.

The mechanism underlying the pain relief provided by
TAE is unclear and likely multi-faceted. Several hypotheses
have been reported (19). TAE blocks the arterial supply of
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Figure 3. Clinical course of the patient before and after TAE. The time-dependent levels of the pain

score with NRS are shown in the upper panel. In the lower panel, the solid line and dotted line show
the serum CRP and CA19-9 levels, respectively. NRS: Numerical Rating Scale, CRP: C-reactive pro-
tein, CA19-9: carbohydrate antigen 19-9, TAE: transcatheter arterial embolization

the metastatic tumors, which is expected to slow tumor
growth and reduce the tumor burden, resulting in the delay
or cessation of the destruction of the periosteum. In addi-
tion, reduced blood flow and edema within the tumor may
decrease the direct pressure on adjacent tissues and nerves.

The complications of TAE are typically minor and infre-
quent and mainly occur at the puncture site or with the use
of contrast medium; the frequency is approximately 3% or
5-7%, respectively (22). Approximately 10% of patients un-
dergoing TAE experience post-embolism syndrome that in-
duces a fever and temporary deterioration of pain (22).
When embolization occurs in arteries supplying soft bone
tissues, neuropathy, osteonecrosis, muscle necrosis, or der-
mal necrosis can occur. If the artery of Adamkiewicz, which
joins the anterior spinal artery from outside of the spine, is
embolized during TAE for spinal tumor, it can result in
paraplegia, a loss of sensation for pain and temperature, and
bladder-rectal ~dysfunction-so-called spinal artery syn-
drome (23). However, given adequate training, the procedure
is sophisticated enough to avoid these complications due to
the embolization of non-target arteries.

There are several types of embolic materials used in TAE.
Gelatin particles are classically used for blocking the blood
supply in tumors, such as in transcatheter arterial chemoem-
bolization for hepatocellular carcinoma (24); however, mi-
crospheres have been popularized in recent years (25). Gela-
tin particles are temporary embolic materials, and the em-
bolized blood vessels
weeks (26). However, microspheres are spheres with a uni-
form particle shape comprising non-aggregating permanent

are recanalized within a few

embolic materials that do not cause inflammation. Possibly,
a blood vessel meeting the target diameter can be em-
bolized, resulting in less inflammation and pain after em-
bolization. Therefore, microspheres were used in this case
because we considered the technique safe and the embolic
effect prolonged (27).

The particle size of the microspheres used for TAE of
bone metastases is recommended to be 300-500
pum (20, 21). Vessels in the bone and soft tissue areas are
predominantly arterio-venous shunts, and the use of small-
diameter embolic materials increases the risk of pulmonary
embolism (28). In addition, drug-eluting beads can be
loaded with anticancer drugs; however, adverse events asso-
ciated with the anticancer drugs may occur (29). In this
case, the purpose of TAE was palliation, and TAE was per-
formed without using an anticancer drug, considering the
risk of adverse events.

The standard treatment of metastatic bone pain is per-
formed with a combination of BMAs (9), opioids (10, 11),
external irradiation (12, 13), and surgery (14); however, 20-
40% of cancer patients are refractory to these treatments (4).
The main purpose of BMAs, such as bisphosphonate and
denosumab, is to reduce skeletal-related events and shorten
the duration of the pain. BMA has been reported to be use-
ful for bone metastases arising from breast cancer, prostate
cancer, and digestive cancers. Although the long-term ad-
ministration of BMA can prevent metastatic bone pain, it
has little analgesic effect on existing pain. Opioids are
highly effective and are the first choice in the treatment of
cancer pain. The various dosages and forms allow for ad-
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justments depending on the patient’s pain type and level.
However, adverse effects occasionally limit the tolerated
dose needed for sufficient pain relief. External irradiation
can relieve pain and significantly improve the patients’ QOL
in 59-73% of the cases (12, 13). Although combinatorial
prescription of analgesics is required until the irradiation
starts showing efficacy in the several-weeks-long early treat-
ment phase, the therapeutic effect of external irradiation
lasts for approximately 30 weeks on average. Surgery is
considered the salvage treatment for pathological fractures
and spinal cord compression due to bone metastases. Sur-
gery is performed for the purpose of pain relief and im-
provement in the QOL, considering the general condition of
the patient, invasiveness of the surgery, and the patient’s
prognosis. Patients at the terminal stage of their disease are
not often good candidates for surgery.

In conclusion, TAE is expected to achieve a relatively
quick response with high efficacy and low invasiveness in
the majority of patients experiencing metastatic bone pain.
This case suggests that TAE performed at an early stage
complements the standard treatments and improves the QOL
in patients with painful bone metastasis.

This case report was approved by the institutional Human In-
vestigation Committee of Uonuma Institute of Community Medi-
cine Niigata University Hospital. Written informed consent was
obtained from the patient in accordance with the Declaration of
Helsinki for the publication of this case report.

The authors state that they have no Conflict of Interest (COI).
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