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Percutaneous Sacroplasty for Hemorrhagic
Metastases from Hepatocellular Carcinoma

Akihiro Uemura, Masaki Matsusako, Yuji Numaguchi, Masaki Oka, Nobuo Kobayashi, Chikako Niinami,
Tomonori Kawasaki, and Koyu Suzuki

Summary: Percutaneous injection of bone cement is a
promising treatment for metastatic tumors. We present a
case of hemorrhagic sacral metastases from hepatocellular
carcinoma treated successfully by percutaneous sacro-
plasty with combined injections of bone cement and N-butyl
cyanoacrylate resulting in pain relief.

Palliative treatment for symptomatic bone metas-
tases is as important as the treatment of primary
lesion to maintain patients’ quality of life. The effec-
tiveness of percutaneous injection of polymethly-
methacrylate (PMMA) for metastatic tumors in
weight-bearing region such as vertebral bodies and
pelvis has been reported (1–11); however, the treat-
ment of extremely hypervascular lesions such as me-
tastases from hepatocellular carcinoma (HCC) is
challenging because of risk of hemorrhage. We report
a case of percutaneous sacroplasty with a combina-
tion of bone cement and n-butyl cyanoacrylate (N-
BCA) injection for a hemorrhagic metastasis of the
sacrum resulting in persistent pain relief and reduc-
tion of tumor volume.

Case Report
A 76-year-old man with HCC presented with unbearable left

low back pain. Preoperative MR imaging revealed a large
osteolytic tumor in the left sacrum (Fig 1A). Percutaneous
sacroplasty was requested because of failure of narcotics, radi-
ation therapy, and transcatheter arterial embolization (TAE).
The procedure was performed in the CT suite. Needle place-
ment in the sacrum was performed using CT guidance, and the
tip of an 11-gauge biopsy needle was positioned in the center of
the tumor. Immediately after removal of an inner needle,
gushing bleeding was noted through the needle. Two milliliters
of a mixture of 50% N-BCA and 50% lipiodol was injected
through the needle to control the bleeding, and the procedure
was discontinued.

A second attempt to alleviate the patient’s severe, persisting
pain was made in the same manner 7 days after the first
procedure. After placement of the needle into the tumor, a
gushing hemorrhage was again recognized, and 2 mL of a
mixture of 50% N-BCA and 50% lipiodol was injected. After
injection of N-BCA, the residual material in the needle was

pushed in coaxially by using an inner needle. Subsequently, 7
mL of the bone cement (70% PMMA and 30% barium powder
mixture) was injected through the needle. Postprocedural CT
confirmed cement distribution within the left sacral tumor. No
complication occurred. Pain relief was apparent by the forth
day after the procedure, and the patient became pain free by
day 10. His general activities of daily living greatly improved,
and pain relief was sustained.

Three months after the procedure, the patient began to
complain of severe right lower back pain that was different
from the previous left-sided pain. Follow-up MR imaging
showed a reduction in size of the left sacral metastasis, but
growth of the right sacral metastasis was noted (Fig 1B).
CT-guided sacroplasty to right sacral metastasis was again
requested. The second sacroplasty by using 3 mL of bone
cement was performed without N-BCA injection because of
slight bleeding and acceptable cement placement into the
tumor was obtained (Fig 2). Transient numbness of the right
lower extremity was noted, but it diminished the following
day. Again, the pain greatly diminished by the third day after
the second procedure, and he became ambulatory with a
walker. Follow-up MR imaging obtained 35 days after the
second procedure showed slight interval decrease in tumor
size bilaterally (Fig 1C). Sepsis and intestinal bleeding led to
the patient’s death 72 days after the second procedure. Pain
recurrence was not recognized until death. The family do-
nated his body for autopsy. Histologic analysis revealed
complete necrosis of the tumor adjacent to the bone cement in
metastases, and no viable metastatic lesion was noted (Fig 3).

Discussion
Bone metastases from HCC present as osteolytic,

expansile, and hypervascular lesions (12–14). They
usually cause severe pain and immobility, and high
doses of opiate are required for pain relief (15).
Radiation therapy and TAE are usually chosen for
intolerable bone metastasis from HCC. Although ra-
diation therapy can give partial or complete pain
relief in 83.8% of patients (16), the effect is obtained
only after a delay of several weeks. TAE also gives
favorable outcome immediately if it is properly per-
formed; however, the effect of radiation therapy and
TAE tends to be transient because of the tumor’s in-
trinsic high neovascularity (15). To obtain permanent
pain relief, the combination of radiation therapy and
TAE is reported to be effective, but it is time consum-
ing and cannot strengthen the weakened bone (15).

Percutaneous injection of bone cement is a
promising technique as an alternative therapy for
metastatic spinal tumors (1–11). In their series of
20 patients, Kaemmerlen et al (1) were the first to
report the effectiveness of percutaneous injection
of bone cement to metastatic tumors; they found
that 80% of patients experienced pain relief. They
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were followed by Weill et al (2), who reported 73%
of pain relief at 6 months after the procedures
among 37 patients with spinal metastases. Cotten et
al (3) found partial or complete pain relief in 36 of
37 patients, and pain relief occurred despite insuf-
ficient lesion filling. Cortet et al (4) also reported
that thirty-six patients (97.3%) showed a decrease
in their pain 48 hours after the procedure. This
treatment has also been applied to pelvic metasta-
ses with favorable outcome (5–11). Weill et al (9)
observed improvement in pain in 83% of 18 cases
of acetabular malignancies. Marcy et al (10) de-
scribed 82% of 18 pelvic metastatic patients expe-

rienced pain relief. Concerning metastasis from
HCC, Hokotate et al (11) reported a case of ace-
tabular metastasis from HCC in which there was
sufficient pain relief and improved walking ability
by cement injection. The clinical outcome of our
case is consistent with those previous reports. In
our case, although TAE and radiation therapy were
performed before the first sacroplasty to the left-
sided metastasis, immediate pain relief after sacro-
plasty is thought to be caused by the cement injec-
tion independent of the effect of TAE and
radiation therapy. Moreover, the tumor reduction
and immediate pain relief after second procedure
to the right-sided metastasis without preprocedural
TAE and radiation therapy suggested further the
therapeutic effect of sacroplasty.

The mechanism of pain relief in patients with neo-
plastic lesions treated by cement injection is not well
known. Stabilization of the destroyed bone in addi-
tion to the analgesic effect of PMMA due to the
thermal effect in itself seemed to be main contribu-
tors for short-term pain relief. Long-term pain relief
presumably was offered by reducing the tumor vol-
ume and long-term control of the tumor. Although
the antitumoral effect of bone cement is not well
known, exothermic effect of PMMA during polymer-
ization possibly contribute for necrosis and volume
reduction of the tumor (1, 17). PMMA particles may
induce tumor necrosis factor mRNA and protein in

FIG 1. Sequential MR imaging findings.
A, Axial T1-weighted MR image before

the first pecutaneous sacroplasty shows a
large osteolytic mass in left sacrum
(arrows).

B, Follow-up axial T1-weighted MR im-
age 3 months after the first percutaneous
sacroplasty shows a slight reduction of left
sacral metastasis (large arrows) and
growth of right sacral metastasis (small
arrows). Hypointensity in the left sacral tu-
mor represents bone cement and n-BCA
(curved arrow).

C, Follow-up axial T1-weighted MR im-
age 35 days after the second percutane-
ous sacroplasty showed reduction of left
sacral tumor (large arrows) and slight re-
duction of right sacral metastasis (small
arrows).

FIG 2. CT after second percutaneous sacroplasty shows ac-
ceptable cement distribution in both metastases.
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a dose-dependent manner (18). Such necrotizing
effect beyond the limit of the margin of PMMA may
be the main factor in the persistent tumor control.
Moreover, in our case, N-BCA injection might have
played an additional role to control the growth of
highly vascular metastatic tumors by embolization of
feeding arteries.

Metastases from HCC are osteolytic, extremely
hypervascular, and produce severe hemorrhage
during the procedure, and insertion of the needle is
challenging. Prevention of complication due to
hemorrhage is a major indication for injecting N-
BCA in all hemorrhagic lesions. The other compli-
cation during the procedure may be displacement
of cement from the confines of the sacrum into the
surrounding pelvic area, including sacral foramina
(19). Therefore, it seems important to place the
needle in the center of the tumor with sufficient
margins to reduce the risks of cement migration in
a hazardous area.

Conclusion
Percutaneous cement injection in preparation of

N-BCA may be an alternative therapy for hypervas-
cular metastases and superior to other treatments. In
our case, the antitumoral and stabilization effects of
bone cement and additional embolization effect of
N-BCA were thought to be factors of persistent pain
relief and tumor control.
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FIG 3. Histologic analysis.
A, Specimen obtained from the tumor of the left sacrum adjacent to the injected cement. Hematoxylin and eosin staining demon-

strates vast necrotic cells without apparent viable cancer cells (magnification �100).
B, The specimen from the same area as A. Silver stain shows presence of reticulin fibers (arrows) and cordlike structure of ghost cells

(arrowheads) showing necrotic hepatocellular carcinoma tissue (magnification �200).
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