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Abstract: For vertebroplasty, it is necessary to determine certain vertebrae which should be primarily treated in
multilevel osteoporotic vertebral compression fractures (OVCFs). The case presents that a 63-year-old female pa-
tient suffering from back pain, has received vertebroplasty four times to achieve pain relief, including total fourteen
vertebrae. Retrospectively, it is choosing improper vertebrae to be treated that fails to relieve pain repeatedly. We
come up with the term of painful responsible vertebrae which cause back pain in OVCFs, and illustrate clinical
evidence of imaging, especially magnetic resonance imaging (MRI) scans, to locate painful responsible vertebrae

preoperatively.
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Introduction

OVCFs is the most common complication result-
ing from loss of bone mass and altering con-
struction of bone trabecula, occurring in 20% of
those over the age of 70 years [1]. Since its
introduction in 1987, the vertebroplasty (VP)
has been considered as an optimal treatment
with effectiveness in 87% of patients for OVCFs
due to the efficacy of pain relief and vertebral
stability [2-5]. Chronic back pain may develop
in up to 75% of patients with OVCFs because of
pseudarthrosis or progressive kyphosis [6]. In
VP, cement injection into the vertebrae may
have an analgesic effect by consolidating
microfractures and reducing the mechanical
stress associated with weight and activity, and
also by destroying local sensory nerve endings
by cytotoxic and exothermal action in the
course of cement polymerization [3]. We define
painful responsible vertebrae that cause back
pain and should be prior to be operated on in
multilevel OVCFs, in order to relieve pain pri-
marily. Non-localized painful responsible verte-
brae to be treated may result in no pain relief
postoperatively. We illustrate the importance
and methods of preoperative location of the

painful responsible vertebra by the case as
follows.

Case report

A 63-year-old Chinese female patient suffered
from OVCFs with low back pain. Preoperatively,
MRI scans of posterior part of thoracic 8
showed hypointense on T1-weighted imaging
(TAWI), hyperintense on T2-weighted imaging
(T2WI) and short tau inversion recovery (STIR)
sequences. And MRI scans of thoracic 11
showed hypointense on T1WI, hyperintense on
T2WI and STIR sequences (Figure 1). The
patient received vertebroplasty of the tenth,
eleventh and twelfth thoracic vertebrae in on
December 15, 2011. However, the procedure
did not achieve significant pain relief for her
postoperatively. Before the second operation in
2012, MRI scans of lumber 2 vertebral body
showed hypointense on T1WI, hyperintense on
T2WI and STIR sequences (Figure 2). The
patient received vertebroplasty three times on
February 8 (lumbar 1-5, thoracic 8-9), April 5
(thoracic 5 and 7) and May 27 (thoracic 4 and
6) respectively in the same hospital, involving
total fourteen vertebrae (Figure 3).
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Figure 1. MRI scans on May 27, 2011. MRI scans of posterior part of thoracic 8
showed hypointense on T1WI, hyperintense on T2WI and STIR sequences. And
MRI scans of thoracic 11 showed hypointense on T1WI, hyperintense on T2WI and
STIR sequences. The obvious edema signal is considered as evidence of fresh
fracture in painful responsible vertebrae of T8 and T11.

Figure 2. MRI scans on February 8, 2012. MRI scans of L2 vertebral body showed
hypointense on TAWI (A), hyperintense on T2WI (B) and STIR (C) sequences. The
obvious edema signal is considered as evidence of fresh fracture in painful re-
sponsible vertebrae of L2, and healed fracture of T8 is presented with normal
signal intensity on TAWI, T2WI and STIR sequences.

Discussion

In general, multilevel OVCFs exist in the same
patient, including fresh and healed fractures
[7]. It might be micromotion of intravertebral
clefts within fresh fracture of painful responsi-
ble vertebrae that lead to back pain [8]. Also,
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healed OVCFs without
intravertebral clefts and
bone marrow edema are
usually not recommend-
ed for PVP because these
patients experience little
or no pain relief postop-
eratively [7]. So identify-
ing painful responsible
vertebrae contributes to
determining which verte-
bral level should be treat-
ed. Often, patients with
multiple fractures of un-
certain age don’'t have
clear localized pain upon
physicalexamination. Pre-
operative radiography
has low sensitivity for the
detection of intraverte-
bral clefts, whereas MRI
has high sensitivity [8].
Thus, for preoperatively
locating painful responsi-
ble vertebrae, we recom-
mend assessment of MRI
sequences with T1WI,
T2WIland STIR in terms of
actual image evidence
such as vertebral com-
pression and special
bone marrow edema
signal.

MRI is extremely useful
to demonstrate charac-
teristic changes in the
marrow signal that varies
with different age of
OVCFs. Fresh OVCFs
show a focal band-like
area of hypointense adja-
cent to the fractured end-
plate on TAWI and hyper-
intense on T2WI. The
hyperintense on STIR
sequences showing intra-
spongious edema, testi-
fies a recent fracture and is predictive of a
favorable response to vertebroplasty. Fur-
thermore, healed OVCFs gradually revert to nor-
mal signal intensity on T1IWI, T2WI and STIR
sequences [9]. On May 27, 2011, the obvious
bone marrow edema signal of thoracic 8 and
11 vertebral body considered as candidates of
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Figure 3. Postoperative AP (A) and lateral (B) view by
X-ray.

painful responsible vertebrae, which should be
operated on primarily. However, on December
15, 2011, the surgeon performed vertebroplas-
ty on thoracic 10, 11 and 12 vertebrae exclud-
ing painful responsible thoracic 8 vertebra, and
the thoracic 10 and 12 vertebrae without bone
marrow edema signal were treated prophylacti-
cally. Predictably, the postoperatively signifi-
cant back pain was not relieved completely.

On February 8, 2012, the lumbar 2 painful
responsible vertebra with bone marrow edema
signal should be treated, whereas the thoracic
8 vertebra turned to be healed fractures.
Surprisingly, the lumbar 1, lumbar 3-5 and tho-
racic 8-9 vertebrae were preventatively operat-
ed on. Similarly, the patient suffered from the
next two preventative operations on April 5
(thoracic 5 and 7) and May 27 (thoracic 4 and
6) respectively in 2012. In this case, prophylac-
tic vertebroplasty on non-localized painful
responsible vertebrae failed to relieve the back
pain. Furthermore, L2 compression fracture
may result from adjacent VP at T10-12 verte-
brae which caused stress to L2. We suppose
the L2 compression fracture could be avoided
if selective VP was performed at T8 and T11 in
the initial surgery. We suggest that VP should
be performed on the certain painful responsi-
ble vertebrae rather than all the vertebrae with
OVCFs, which gets rid of prophylactic treatment
and complications.
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Conclusion

1) A vertebrae with compressive fracture and
hyperintense by MRI STIR may be a painful
responsible vertebrae.

2) Multiple VP has a drawback that it could
cause pressure fracture of adjacent vertebrae.
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