Turkish Neurosurgery 2010, Vol: 20, No: 3, 418-422

Sacroplasty: Report of Three
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ABSTRACT
AIM: Sacral stress fractures are rare fractures presenting themselves with low
back and groin pain. These fractures can be treated effectively using sacroplasty.
MATERIAL and METHODS: The clinical and radiological data of three cases
that underwent sacroplasty for sacral stress fractures were reviewed. The pain
severity was assessed using the VAS system. The radiological investigation was
performed using sacral CT and MRI.
RESULTS: The sacroplasty procedure was performed in three female cases with
sacral stress fractures resistant to conservative treatment. There was history of
minor trauma in all cases. The diagnosis was performed using CT and MRI. The
sacroplasty procedure was performed using the short-axis technique. The
preoperative VAS score reduced from 8.5 to 2.3 postoperatively.
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CONCLUSION: It is concluded that sacroplasty is an effective and safe
procedure in the treatment of the sacral stress fractures.
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ÖZ
AMAÇ: Sakral stres kırıkları nadir görülen, kendini bel ve kalça ağrısı ile
gösteren kırıklardır. Bu kırıkların tedavisinde sakroplasti ile iyi klinik sonuçlar
alınmaktadır.
YÖNTEM ve GEREÇ: Sakroplasti uygulanan üç sakral stres kırıklı hastanın
klinik ve radyolojik verileri incelenmiştir. Ağrının şiddeti VAS ölçeği ile
değerlendirilmiş, radyolojik değerlendirmede sakral BT ve MR yapılmıştır.
BULGULAR: Sakroplasti sakral kırığı olan üç kadın hastaya uygulanmıştır.
Olguların üçünde de minör travma öyküsü mevcut olup, konservatif tedaviye
rağmen ağrı devam ediyordu. Sakral kırıklar BT ve MR incelemesi ile
gösterilmiştir. Tanı konduktan sonra kısa eksenli teknik ile sakroplasti
yapılmıştır. Olguların preop ortalama VAS skorları 8.5'ten postop 2.3'e
düşmüştür.
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INTRODUCTION
Sacrum fractures constitute a minor portion of
surgical practice. These fractures can occur as a
component of acute lumbosacral fractures, or can
also occur as fractures related to osteolytic tumors or
osteoporotic stress fractures (12,22). While the
classical approach for acute unstable sacral fractures
is reduction and instrumented fusion,the
sacroplasty technique is used for osteolytic and
osteoporotic fractures (4,7,8;10,18,24,26,29).
Sacroplasty, which can be defined as sacral
vertebroplasty and/or kyfoplasty, was first reported
in 2000 for osteolytic tumors (6,17), and was
described in detail by Garant in 2002 (9). This
procedure is performed under CT (14-16,19, 21,26) or
C-arm fluoroscopy (11). Rather good results are
reported in both osteoporotic (4,7,8,18,28) and
tumor-related (10,24,26,29) sacral fractures. The
purpose of this study is to report the results of three
cases where sacroplasty was performed within the
last year and to review the latest information in the
literature.
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the left hip was 4/5 and the power of left extensor
hallucis longus muscle was 3/5. The VAS score in the
left hip was found to be 9. The lumbar MR
examination showed L3-4 and L4-5 spinal stenosis. A
stress fracture was found in the right hip in MR and
CT examinations of the hip (Figure 1A,B,C,D). A left
sacroplasty was performed. (Figure 2A,B,C,D) The
VAS score in the left hip was 3 in the postoperative
evaluation. She could walk without assistance after
the procedure.
Case 2: A 64-year-old female presented with
persistent pain in her left hip for the last two months

MATERIAL and METHODS
The charts of the three cases where sacroplasty
was performed within the last year were
retrospectively reviewed. Common features of these
cases were presentation with severe pain in the hips
(VAS > 7), lack of benefit from medical and physical
therapies and presence of fractures in the sacral
imaging studies performed. All cases had stress
fracture related to old-age osteoporosis. The clinical
picture of all three cases was in line with classical
sacral stress fractures.

Figure 1: Preoperative radiological images of case 1. (A,B): T2and T1-weighted coronal views of the sacral spine demonstrate
left sacral fracture and accompanying medullary edema. Coronal
(C) and sagittal (D) CT views of the sacral spine also show the
details of the fracture line.

Sacroplasty was performed in all the cases in the
prone position under sedo-analgesia and local
anesthesia through the S1 pedicle and using the
short-axis technique. All cases were mobilized 2
hours after the procedure and were discharged the
next day. Our cases used lumbosacral orthesis for
one month following the procedure.
Case 1: A 67-year-old female presented with
severe pain in her left hip for the last three months.
She could not sit or lie down and could only walk
with assistance. It was understood from the personal
history that she had fallen down on her hip three
months ago. In the physical examination, there was
sensitivity with pressure on the left hip. Flexion of

Figure 2: Postoperative radiological images of case 1. (A,B):
show the lateral and AP view of the sacroplasty procedure under
fluoroscopy with C-arm. (C,D): Postoperative appearance on CT
slices
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that did not respond to medical therapies. Her pain
had continued with the same severity since the day
she fell. It was found that she was neurologically
intact, her left hip was sensitive on physical
examination and the preoperative VAS score was 9.
There was a left sacral fracture in the CT and MR
examination, and bone marrow edema in the region
of the fracture line (Figure 3A,B). Left sacroplasty
was performed (Figure 3C,D) because her pain
persisted despite immobilization of 3-4 weeks. She
was mobilized two hours after the procedure. The
postoperative VAS score was 2.
Case 3: A 75-year-old female presented with pain
in both hips, with dominance of the right hip that
persisted for the last two months. It was understood
that she had fallen onto her hip and that her
complaints started after that. She was neurologically
intact. Preoperative VAS score was 8. She could walk
with crutches. It was seen in lumbar MR
examination that there were degenerative changes. It
was understood that her pain was attributed to
degenerative factors, and she had a 15-day physical
therapy with this reason about one month ago;
however, she did not benefit from it. A left sacral
stress fracture was found in sacral CT examination
and osteolytic changes were seen in the right sacrum
(Figure 4A). In the hip MR examination of the
patient, hypo-intense changes were found in the
right sacral wing, and fracture and bone edema were
found in the left. Bilateral sacroplasty was applied
(Figure 4B). The pain markedly reduced and became
VAS 2. She was mobilized in the early preoperative
period with no assistance and no crutches.
DISCUSSION
Results from the three cases presented in this
study show that the sacroplasty procedure is
effective in selected sacral stress fractures. The
sacroplasty procedure was performed for the first
time in cases of osteolytic tumor with sacral fracture
(6,17). Later, Garant established the details of the
technique and described the sacroplasty applications
(9). Many studies on this subject were published in
the recent years, and details like the technique used
(short- or long-axis technique) (9,20), imaging
technique used (fluoroscopy or CT) (3,1416,19,21,26), amount of cement injected and presence
or absence of balloon use were reported. However,
the risk-benefit ratio is still unclear. Biomechanical
420
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Figure 3: Preoperative and postoperative radiological images of
case 2. A and B: Axial and coronal MR images show right sacral
fracture in association with medullary edema. C and D:
Postoperative lateral and AP sacral radiographs show the
appearance of cement in the fracture area.

Figure 4: Preoperative
and postoperative CT
images of case 3:
A: Preoperative axial CT
view shows left sacral
fracture and osteoporotic
changes in the right
sacral wing.
B: Postoperative CT
image shows the cement
in the sacral wings.

aspects of the procedure have also been the subject of
various studies together with clinical studies in
recent years (25).
A review of clinical studies on sacroplasty shows
that many consist of case reports. In addition, the
evidential values of these papers are not very high.
In fact, there are no studies with evidence class I, II
or III in the literature. The number of studies with
follow-up periods exceeding one year was found to
be 5 (2). Bayley reviewed 108 cases in different series
where sacroplasty was used and found that bilateral
sacroplasty was performed on 47 cases. Unilateral
sacroplasty was performed on two of the cases
presented here, and bilateral sacroplasty was
performed on the remaining case.
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The short-axis technique was described in the
literature first (9). In this technique, intervention is
made through the S1 pedicle towards the wings of S1
(4,5,14,18). In the long-axis intervention described in
later years, the injection is made after having access
to the canal from S2-3 space lateral to the posterior
foramens (7,8,16,19,21,23). While relatively smaller
amounts of cement can be injected in the former
technique, larger amounts of cement can be injected
in the long-axis technique. The risk of entering the
foramen is considered to be higher in the latter
technique. The amount of cement injected ranges
between 2 and 10 cc. In cases presented here, 2-5 cc
cement was injected to each side with the short-axis
technique.

5. Deen HG, Nottmeier EW: Balloon kyphoplasty for treatment
of sacral insufficiency fractures. Report of three cases.
Neurosurg Focus 18(3):E7, 2005

Deen and Nottmeier in 2005 demonstrated the
feasibility of balloon-assisted sacroplasty (5). The
balloon-assisted technique was also used in our
three cases and was found to be feasible and safe.

11. Gjertsen O, Schellhorn T, Nakstad PH: Fluoroscopy-guided
sacroplasty: Special focus on preoperative planning from
three-dimensional computed tomography. Acta Radiol 49:
1042–1048, 2008

Whatever the technique used, the VAS score fell
from 8.9 to 2.6 in the published papers. Likewise, our
cases were mobilized within 2-3 hours in the early
period. Our cases benefited from the procedure.
The main complications reported in the literature
can be summarized as leakage of cement to S1 or
other foramens, and leakage to the sacroiliac joint or
to the paravertebral region (4,5,7,8,11,14,18,20). No
complications were seen in the cases presented in
this study.
Biomechanical studies have shown that
sacroplasty reduces the micro movements of the
fragments of the fractures (1,25,27).
Finally, it is concluded that sacroplasty is a
suitable, effective and reliable choice in sacral stress
fractures.
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