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Interventional Radiological Therapy for Bone Metastasis: Kobayashi T*! (*!Department of Radiology, Ishikawa
Prefectural Central Hospital)

The main purpose of therapy for bone metastasis is a pain relief. Hitherto, NSAIDs and opioids have been the main-
stays of pharmacological therapy, with radiotherapy administered if unresponsive to these agents. Recently, two ther-
apeutic options against bone pain are developing in interventional radiology field. One is a percutaneous cementplasty,
another is a percutaneous radiofrequency ablation therapy (RFA). Although both mechanisms are different, both clini-
cal benefits are same at the points of providing a rapid pain-relieving effect and treated safely by interventional
radiologist. I introduce these new therapeutic modalities and mention the current status of these.

Key word: Percutaneous vertebroplasty, Percutaneous cementplasty, Percutaneous radiofrequency ablation, Bone

metastasis, Interventional radiology
Jpn ] Cancer Clin 54(8): 663~668, 2008
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Percutaneous Vertebroplasty for Painful Spinal Tumors

Percutaneous vertebroplasty is a minimally invasive, therapeutic procedure for painful spinal
tumors. This technique involves percutaneous injection of bone cement, most commonly
polymethylmethacrylate (PMMA), into affected vertebral bodies under radiological guidance
from CT scanning or fluoroscopy and provides marked and rapid pain relief in a high
percentage of patients with vertebral column neoplasms. While the overall risk is relatively low,
potential complications include damage to nerve roots or the spinal cord, with radiculopathy
or paralysis, leakage of material into the epidural or paravertebral spaces and passage of
material into the venous system with embolization to the pulmonary vasculature. Appropriate
patient selection for percutaneous vertebroplasty and continuous monitoring of blood pressure
and oxygen saturation during this procedure are essential for effectiveness and safety. We
described the practical aspects of percutaneous vertebroplasty for spinal tumors, such as its
indications, techniques, especially under CT-fluoroscopic guidance, and effects.
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ECOG Performance Status
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Karnofsky Performance Scalt * | —m ... 2

Prognostic Scoring System Total Life Treatment
P. Score |Erpectincy | Ajm Surgery
Factod Primary | Mets.to | Bone
tumer  |vital organ| mets. 2 . -
e Long-lerm i 2
mal : 0, 2y < En bloc exc.
slow % isolat BJ 3 local control | =" ]
1 growth 50! 4 [r— s ———— ".(‘-: -\_'r‘_'
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2 moderate| multiplef & S WSS | S
growth | P S L
7 | 6-12m|Shortiem | paiifative
) | F ! i!"hul_l!ul_' n
4 rapid un- 8 N [Ap— e 2
growih 9 <3m | Terminal No suraical
10 care treatment .

2 points = modarate g

1 point = slow growth: Breas!ca., Thyroid ca.. Prostalic ca., Testicular ca

h: Renal cell ca., Uterus ca., Ovarian ca., Colcrecial ca

4 points = rapid growth: examples: Lung ca., Gaslric ca., Esophageal ca.. Nasopharyngeal ca,,
Hepatocellular ca., Pancresas ca.. Bladder ca., Melanoma,
Sarcoma (osteosarcoma, Ewing sarcoma, Lelomyosarcoma,
glc), Other rare ca., Primary unknown metaslasis

Rare types of the following ca. should be given 4 points as a rapidly growing cancer:
() Breast ca.; inflammatory type, @ Thyroid ca.; undifferentiated type. 3 Renal cell ca.; inflammatory type

Fig.1 Surgical strategy for spinal metastases (used with permission from ref. 8.)
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Table 1 Indications for percutaneous vertebroplasty

for vertebral tumor
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Fig.2 Materials and devices for percutaneous vertebroplasty
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a: Polymethylmethacrylate (PMMA) cement, bowl for preparation of bone cement, and I-] device for needle folder.
b : Needle for injection of bone cement, and OsteoJect bone cement delivery system. ’
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WA FMa@EEE2BEI)ETH5ERL
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5 IER M & T+ CHERET 5. FHIREIS, #iE
PERIEIR D 78, [-157¢4 2 EOCTEHAZEN
SRR EROTE AR L, CTEMIT quick-

i P

Fig.3 The technique of percutaneous vertebroplasty under CT-flucroscopic guidance
a: The CT image of the affected vertebra putting CT marker on patient's skin.

|b
d

0@

b : The injection needle was placed in the vertebral body via its pedicle.

c : Bone cement was manually injected into the affected vertebral body under CT-fluoroscopic observation.

d : The CT image after bone cement injection.
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—_Abstract ————

The Present State of Percutaneous Vertebroplasty in Japan

We surveved the present state of percutaneous vertebroplasty in Japan by a using
questionnaire method. Eight representative institutions and 658 procedures of percutaneous
vertebroplasty in Japan were investigated about indications, preprocedural examinations,
techniques, postprocedural care. emergency support and others. The present state of
percutaneous vertebroplasty in Japan was clarifie 1.
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Abstract

Purpose We retrospectively cvaluated the safety and
efficacy of preoperative initial hepatic ancrial infusion
chemotherapy (HAIC) through a port-catheter system in
patients with liver dysfunction duc to synchronous and
unrescctable liver metastases, The alm of HAIC was to
improve patients’ clinical condition for later surgical
removal of primary colorectal cancer.

Methods Por-catheter systems were placed rudiologi-
colly in 21 patients (mean age 58.6 + 8.1 ycars) with liver
dysfunction due to synchronous liver metostases from
colorectal cancer. Initial HAIC of 1,000 mg/m?® 5-fluoro-
uracil was sdministered weekly as a § hr continuous
infusion through this system, Surgical removal of the pri-
mary lesion was planned after HAIC improved the liver
function,

Results  Pon-catheter sysiem placement was successful in
all patients without severe complications. Paticnts were
followed up for a median of 309 days (range 51-998 days).
"After starting HAIC, no scvere adverse events that caused
drug loss and treatment postponement Of Suspension were
observed in any of the patients, HAIC was performed a
mean of 4.5 = 3,0 times and the liver function improved in
all patients, Curative (n = 18) or palliative (n = 1) surgicul
removal of the primary lesion was performed. The
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remaining 2 patients died because extrahepatic metastases
developed and their performance status worsened; thus,
surgery could not be performed. The median survival times
of all patients and the operated patients were 309 and 386
days, respectively.

Conclusion Initial HAIC administration is a safc and
efficacious method for improving liver function prior to
operative resection of primary colorectal cancer in patients
with liver dysfunction due to synchronous and unresectable
liver metastases.

Keywords Colorectal cancer -
Hepatic arterial infusion chemotherapy « Liver metastasis -
Pori-catheter system

Introduction

Colorectal cancer is the fourth most commonly diagnosed
malignant disease worldwide [1], and synchronous liver
metastases are identificd in 10-20% of cascs [2]. However,
the treatment protocol for paticnts with stage IV colorectal
cancer with synchronous liver metastases has not been
firmly cstablished [2, 3], In such patients, the choice of
treatment strategy differs based on various factors such as
liver function, the patient's condition, the urgeney of
operating on the primary lesion, and the institution's pro-
tocols for dealing with liver metastases and primary
lesions. For the primary lcsion, it is desirable that surgical
removal is sclected to improve the quality of life of the
paticnts, because colorectal cancer may cause obstruction,
perforation, bleeding, or pain [3). Additionally it has been
reported that stage 1V patients who underwent resection of
their asymptomatic primary lesions had prolonged mediun
and 2-year survival periods compured with stage 1V
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was inserted from the left subclavian artery and advanced
to the common hepatic artery via the celiae antery. Then an
indwelling catheter (Anthron P-U catheter; Toray Medical,
Tokyo, Japan or W spiral catheter: PIOLAX, Yokohama,
Japan) with a side hole was inscrted using the catheter-
exchange method. The catheter tip was inscrted into the
decp scgment of the gastrodnodenal artery so that the side
hole was placed into the common hepatic artery. The
gastroduodenal artery around the tip of the indwelling
catheter was embolized vsing microcoils and a mixture
(1:1.5) of n-butyl cysnoacrylate (NBCA; Histoacryl,
Braun, Melsungen, Germany) and iodized oil (Lipiodol
Ultrafluide; Laboratoire Guerbet, Roissy, France) through a
microcatheter inscrted coaxinlly via the 5 Fr angiographic
catheter inserted from the right femoral anery, Finally, the
proximal end of the indwelling catheter was connected to a
port implanted in the subcutaneous pocket created in the
left chest wall,

Digital subtraction angiography and CT werc performed
during injection of contrast medium through the implanted
port-catheter system within a few days of implantation to
confirm that the catheter was not dislodged and that the
entire liver was perfused adequately, Thereafter, HAIC was
administered through this system: 1,000 mg/m® of S-fluo-
rouracil (5-FU) weekly by continuous 5 hr infusion [7].
After administration of the chemotherapeutic agent, the
implanted port-catheter system was flushed and filled with
2 ml of hepanin solution (1,000 IU/ml).

Statistical Analysis

The success rate and the complications of the placement
of the por-catheter system were cvaluated. After starting
HAIC the clinical course, including improvement in liver
function tests, performance of surgery, and survival were
cvaluated. In patients who underwent surgical removal of
the primary lesion, the frequency of HAIC administration,
time between the placement of the port-catheter system
and surgery, deails of the surgery, posioperative therapy,
and survival were evaluated. The Wilcoxon signed rank
test was used to compure the liver functions before sur-
gery with those before staming HAIC, The cumulative
survival rate was calculated using the Kaplan-Meier
method.
A p valoe of less than .05 was considered significant.

Results
After placement of the port-catheter system, patients

were followed up for o median of 309 days (range 51-998
days).

Q springer

Placement of the Pori-Catheter System

The radiological placement of the port-catheter system was
successful in all 21 patients. During and after the proce-
dure, there were no complications such as hematoma,
subclavian or vertcbral artcry thrombosis, infections,
hepatic anery occlusions, and catheter malfunctions,

Clinical Course after Stanting HAIC ’

After starting HAIC, no severe adverse events that causcd
drug loss und treatment postponement or suspension were
observed in any of the paticnts, HAIC was performed a
mean of 4.5 = 3.0 times (range 1=15 times) and the liver
function improved in all 21 patients. In particular, the AST,
ALT, LDH, ALP, and GTP levels were improved signifi-
cantly (Table 1). In 19 of 21 patients, curative (7 = 18) or
pallintive (n = 1) surgical removal of the primary lesion
was performed. In the remaining 2 paticnts, although the
Jiver funetion had improved after HAIC was administered
15 times and § times, respoctively, extrahepatic metastases
in the lung, bone or peritoneum developed rapidly and their
performance stats worsened. Though systemic chemo-
therapy was administered with or instead of HAIC
afterward, they died 186 and 51 days, respectively, after
the placement of pornt-catheter system; thus, surgery could
not be performed.

Ameng the 19 patients who underwent surgery, HAIC
was administered a mean of 3.9 = 1.8 times (range 1-9
times), and the median period between placement of the

Table 1 Liver function be!'mc ond after HAIC administration

Before starting  After p value
HAIC HAIC
AST (1Un) Mean 110= 109 56 = 55
Range  21-549 21273 0.0001*
ALT (lUn) Mean 59 =43 e
Ronge  17-183 11-101 0.0005*
T=BIL (mg/d]) Mean 1.0=05 12+ L1
Renge  03-22 D344 0.7
LDH (Qum) Mean 1242 = 1002 551 = 501
Ronge  221-3870 174-2050  <0.0001*
ALP qUn) Mean 8§74 2 570 663 + 526
Range  416-2660 124-2335  0.0046°
GTP (um Mean 393 £ 433 207 + 169
Ronge  130-2023 9-602 0.0061*

AST, aspurtate aminotronsfernse; ALT, nlanine sminotrunsfernce; T-
Bll.loulhnlimbm.wlvi.lumeddwdmmcm ulkaline
phosphatase; GTP, ¥ idase; HAIC, hepatie
anerial infusion che:mlhemy

*Significant at p < 0.05




