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Sacral kyphoplasty for relieving pain caused by sacral hemangioma
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Study design: Case report describing sacral kyphoplasty in a patient with sacral hemangioma;
the first account of this procedure in a sacral hemangioma.
Objectives: To highlight the advantages of sacral kyphoplasty in the treatment of sacral
tumors.
Setting: This study is made in Baskent University in Turkey.
Summary of background data: Kyphoplasty and sacroplasty are new, minimally invasive
techniques that are mostly used for treating osteoporotic vertebral body fractures. These
techniques are very effective for achieving rapid pain relief and stabilizing the vertebra, and
biopsy collection can be included in the procedure. The latter allows for informed treatment
planning in patients with metastatic tumors.
Method: A 74-year-old woman with known metastatic renal cell carcinoma was investigated
for pain in the left sacral region. A tumoral lesion was detected, and sacroplasty was performed
at S1.
Results: The sacral pain resolved completely after the procedure, and the patient was able
to walk without assistance. The pathological diagnosis for the vertebral lesion was hemangioma.
Conclusions: Sacral kyphoplasty is a very effective, minimally invasive surgical procedure.
Patients with debilitating diseases such as primary sacral tumors or metastases can be treated by
this technique with no significant complications.
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Introduction

As many as 70% of patients with cancer and multiple
myeloma initially present with osteolytic involvement
of the spine.1 These lesions often lead to vertebral
fractures, and are associated with significant morbidity
and mortality. The traditional medical and surgical
options for such spinal problems are often inadequate or
too invasive for patients debilitated by cancer. Thou-
sands of vertebral compression fractures occur every
year, and these involve severe pain and require hospital
admission. These breaks are associated with loss of
pulmonary function, gastrointestinal complications
(early satiety, and therefore malnutrition), complica-
tions related to immobilization (such as deep venous
thrombosis), and increased mortality.1–8

Kyphoplasty is a minimally invasive method that is
used to treat painful osteoporotic vertebral body
compression fractures, osteolytic metastasis and heman-
giomas to provide vertebral augmentation.3–6 In this
technique, a balloon is used to reduce the fracture and

to create a void in the cancellous bone. Then, poly-
methylmethacrylate (PMMA), a cement-like material, is
injected into the void to stabilize the fracture, decrease
or eliminate pain, and prolong functional survival.9–14

Kyphoplasty has been used from the midthoracic region
down to the L5 level.3–8 However, experience with these
methods in the sacrum is very limited.15–17 In this paper,
we describe a patient who was debilitated by chronic
renal failure due to renal cell cancer, and had intractable
pain due to an aggressive hemangioma in the first sacral
vertebra. Her sacral pain was successfully treated with a
modified balloon kyphoplasty procedure.

Case report

A 74-year-old female patient presented with the
complaint of severe pain for the last 7 days in her sacral
region. She was unable to walk due to the level of
discomfort and her Visual analog score (VAS) was 9.
The woman had had her left kidney removed 10 months
prior to presentation, and the pathological diagnosis
was renal cell carcinoma. She was receiving renal
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dialysis three times weekly for the chronic renal failure,
and had been on this program for 6 months. Although
she had undergone chemotherapy after the nephrect-
omy, abdominal computed tomography after 6 months
had revealed metastasis to the liver. Neurological
examination on admission to our center revealed
nothing abnormal; however, lumbosacral magnetic
resonance imaging showed a lesion in the left side of
the body of the S1 vertebra that enhanced with contrast
(Figure 1). Patient’s medical status was poor due to
chronic renal failure and her American Society of
Anesthesiologists score was grade IV. The sacral lesion
was interpreted as metastasis and we recommended
kyphoplasty instead of open surgery.

Sacroplasty technique
The operation was performed with the patient under
general anesthesia and in prone position. First, fluoro-
scopy was used to locate the left pedicle of the S1
vertebra. Then, a Kyphont introducer device was
percutaneously inserted into the left side of the vertebral
body via the pedicle. Fluid was aspirated, a vertebral
biopsy was collected and then a Kirschner wire was
introduced into the S1 vertebral body via the introducer.
The wire was used as a guide to place a Kyphont
balloon in the vertebral body. Once it was in place,
Kirschner wire was removed and the balloon was
inflated to a maximum pressure of 200 PSI and left in
position for 10min inside. It was then deflated and
removed, and PMMA was injected into the void to
strengthen the vertebra (Figure 2).
The patient’s sacral pain disappeared immediately

after the operation and she was discharged the next day.
She was able to walk without any pain. The pathological
diagnosis for the sacral lesion was hemangioma. Control
magnetic resonance imaging performed 1 month post-
surgery showed the lesion site filled with PMMA
(Figure 3). The patient was re-admitted at this stage
for pain caused by a tumor in her L3 vertebra. She was
successfully treated with kyphoplasty at this level as
well.

Figure 1 Lumbosacral T1-weighted sagital magnetic reso-
nance imaging shows a contrast-enhanced lesion in the body
of the first sacral vertebra (a). Axial T2-weighted image
(b) (arrow)

Figure 2 An antero-posterior X-ray of the lumbosacral spine
after injection of PMMA for augmentation of the S1 vertebra
(arrow)
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Discussion

Kyphoplasty is a simple and effective procedure that
has been widely adopted as a treatment for osteolytic
vertebral tumors. Such neoplasms include various types
of metastases including multiple myeloma. Aggressive
hemangiomas are also treated to provide vertebral
augmentation.10,14 This operation provides quick pain
relief in 90% of these cases and patients can be
mobilized earlier.1,3,11 Early pain relief enhances
immunity by breaking the cycle of pain that renders
a patient more susceptible to tumor growth, infection
and other problems.1,6 Early diagnosis with percutaneous
biopsy and treatment of vertebral compression fractures
with kyphoplasty allows normal anatomy to be restored.
The principles are the same in balloon sacroplasty

as for vertebral kyphoplasty. The surgical steps are
identical and the main goal is pain relief. This technique
is considered to be relatively minor surgery, and can be
classified as adjuvant therapy for painful osteolytic
compression of the sacrum by malignant tumors. It can
also be used as prophylactic treatment for agressive
hemangiomas, osteolytic vertebral metastasis and
patients with osteoporotic fractures. This minimally
invasive technique allows more rapid return to function,
especially in debilitated patients, and thus avoids the
morbidity and mortality associated with open surgery.
Complications are infrequent and mostly minor in

kyphoplasty when compared to vertebroplasty;8 un-
fortunately, this technique is more expensive than
vertebroplasty. At our center, we have performed 89
kyphoplasty procedures on thoracolumbal and only one
in the sacral vertebra up to date without any complica-
tions. The main reason for the low complication rate is
that balloon inflation forms a cavity that accommodates
the PMMA and highly viscous form of PMMA prevents
leakage. Cancellous bone in the sacrum is much softer
and less dense in a vertebral body. Balloon inflation is

very useful in compacting bone at the periphery of the
fracture and this also reduces the incidence of PMMA
extravasation. The cement material in kyphoplasty is
much more viscous than the cement used for vertebro-
plasty, and its high viscosity also reduces the potential
for leakage.2,10,11,18 Another positive feature of Baloon
sacroplasty is that the tumor is compressed against
cancellous bone, and the heat generated by exothermic
reaction during hardening of the PMMA helps to
destroy tumoral tissue.
Deen’s method is the first in the literature that

involved inflating balloon in the sacral alae.15 In our
case, we used kyphoplasty balloon for the first time to
treat aggressive hemangioma on the first sacral vertebral
body. In Deen’s cases, all three patients were treated as
a consequence of sacral insufficiency fractures, and
all the fractures were located in the sacral alae, not in
the sacral body.

Conclusion
Sacroplasty is a very effective, minimally invasive
surgical procedure to strengthen both sacral body and
sacral alae to provide rapid pain relief. Patients with
debilitating diseases such as primary sacral tumors or
metastases can be treated by this procedure with a
significantly less morbidity than open surgery.
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