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An 83-year-old female complained of intractable right buttock pain and anterior thigh pain 
after a fall. Magnetic resonance (MR) images revealed an acute osteoporotic compression 
fracture of the L1 vertebral body with the intravertebral cleft filled with fluid. MR image 
and MR myelography demonstrated epidural fluid collection causing compression of the 
cauda equina at the level of the L1 vertebral body, which originated from the intravertebral 
fluid at the L1 vertebral body. She underwent hemilaminectomy and drainage of epidural 
fluid, followed by percutaneous vertebroplasty at the L1 vertebral body. Her pain was relieved
immediately after the operation. Epidural fluid collection which originated from avascular 
osteonecrosis associated with an osteoporotic vertebral compression fracture could be a 
cause of intractable pain in the buttock and the leg, as observed in the present case.
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INTRODUCTION

Osteoporotic vertebral compression fracture (VCF) is a com- 
mon cause of spine-related disability in the elderly population. 
Unhealed osteoporotic VCF results in intravertebral avascular 
osteonecrosis (Kummell’s osteonecrosis), which presents as an 
intravertebral cleft filled with air or fluid8). Avascular osteone- 
crosis causes spinal instability with progressive collapse of the 
vertebral body, which commonly presents with intractable back 
pain requiring surgical intervention5,8,12,13). The optimal surgical 
treatment for avascular osteonecrosis is still controversial. Some 
studies have suggested that percutaneous vertebroplasty is 
enough, but other studies emphasized the need for spinal 
fusion3,5,6,12,13).

We report a case of epidural fluid collection causing com- 
pression of the cauda equina, which originated from avascular 
osteonecrosis associated with an osteoporotic VCF. Fluid accu- 
mulated in the intravertebral cleft leaked into the ventral epi- 
dural space, compressed the cauda equina, and finally caused 
intractable pain in the buttock and the anterior thigh.

CASE REPORT

An 83-year-old woman developed sudden back pain (Nu- 
meric Rating Scale [NRS], 5 points) after a fall. Her back pain 

was aggravated while turning over and it was markedly relieved 
in the supine position. She also complained of severe pain 
in the right buttock and the anterior thigh (NRS, 10 points), 
which was persistent regardless of her position and did not 
respond to narcotic analgesics. She could not stand or sit due 
to severe pain in the right buttock and the anterior thigh. In 
her past medical history, she was not treated with corticosteroids 
or for alcohol abuse. Physical examinations revealed absence 
of motor weakness. The straight leg raising test was negative. 
Laboratory examinations did not reveal any abnormal findings. 
T score for the bone mineral density was -3.8. A plain lateral 
radiograph taken in the supine position demonstrated VCF 
of the L1 and L2 vertebral bodies. Magnetic resonance (MR) 
images demonstrated an acute osteoporotic VCF with avascular 
osteonecrosis of the L1 vertebral body. On T2-weighted sagittal 
and axial images, the content in the intravertebral cleft showed 
hyperintense signal, suggesting the presence of intravertebral 
fluid (Fig. 1A, B). There was a ventral epidural cystic lesion 
compressing the cauda equina at the level of the right side 
of the L1 vertebral body. The cystic lesion was hyperintense, 
well-demarcated, ovoid, and 1.8 cm in size. MR myelography 
showed that the epidural cystic lesion had a direct connection 
with fluid accumulated in the intravertebral cleft through a 
fracture gap in the posterior L1 vertebral body (Fig. 1C). Epidural 
fluid collection which originated from intravertebral fluid asso- 
ciated with avascular osteonecrosis was diagnosed as the cause 
of her intractable pain.
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Fig. 2. Magnetic resonance imaging performed on the next day after
the operation showed removal of the epidural fluid collection with
a well-decompressed cauda equina (A). Plain radiography performed
6 months after the operation showed well-deposited polymethyl metha-
crylate without recollapse of the augmented vertebral body (B).

Fig. 1. On T2-weighted sagittal (A) and axial (B) images, the content in the intravertebral cleft showed
hyperintense signal, suggesting the presence of the intravertebral fluid. There was a ventral epidural cystic
lesion compressing the cauda equina at the level of the right side of the L1 vertebral body. Magnetic
resonance myelography (C) clearly showed that the epidural cystic lesion had a direct connection with
the fluid in the intravertebral cleft through a fracture gap in the posterior L1 vertebral body.

The patient underwent operation under general anesthesia 
in the prone position. After a midline vertical skin incision, 
the paraspinal muscles were retracted. Hemilaminectomy of 
the right L1 lamina was performed with a high-speed drill and 
Kerrison punches. After removal of the ligamentum flavum, 
the dural sac was carefully exposed. On gentle retraction of 
the dural sac, clear epidural fluid suddenly gushed out from 

the ventral side of the dural sac. There was no cystic membrane 
or capsule-like structure. After complete removal of the epidural 
fluid collection, the dural sac was fully decompressed. Then, 
percutaneous vertebroplasty was performed on the right side 
of the L1 vertebral body. Three cc of polymethyl methacrylate 
(PMMA) was injected into the intravertebral cleft under C-arm 
guidance. There was no leakage of PMMA into the epidural 
space. After insertion of a drain, closure was performed.

Immediately after the operation, her pain markedly im- 
proved. MR image performed on the next day after the operation 
showed removal of the epidural fluid collection with a well- 
decompressed cauda equina (Fig. 2A). Fluid that had accumu- 
lated in the intravertebral cleft nearly disappeared, and PMMA 
had filled the intravertebral cleft. Two days after the operation, 
she could stand and walk. Six months after the operation, 
she only experienced mild pain in her back (NRS, 2 points) 
and tingling in her anterior thigh. Plain dynamic radiography 
performed 6 months after the operation showed well-deposited 
PMMA without recollapse of the augmented vertebral body 
or any instability (Fig. 2B).

DISCUSSION

Avascular osteonecrosis is associated with infection, malig- 
nancy, radiation therapy, alcohol abuse, and use of systemic 
corticosteroid1,5,11). The present case did not have any of the 
predisposing factors associated with avascular osteonecrosis 
with the exception of osteoporosis. Avascular osteonecrosis 
associated with an osteoporotic VCF presents as an intraverte- 
bral vacuum cleft or collection of fluid on plain radiography 
or MR image2,5,8). The early stage of avascular osteonecrosis 
is characterized by fluid and inflammatory exudate components, 
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followed by vacuum in the latter stage5). Biopsy of avascular 
osteonecrosis showed necrotic cancellous bone and hyaline 
cartilage with fracture callus. Fibrin precipitation and fibrosis, 
although nonspecific, are also histologic features of avascular 
osteonecrosis5).

Intravertebral fluid collection is considered as a manifestation 
of fluid transudation provoked by the inflammatory metabolites 
of damaged or dead cells after avascular osteonecrosis14). Intra- 
vertebral fluid associated with avascular osteonecrosis pre- 
sented as a well-defined hyperintense signal lesion on T2- 
weighted sagittal MR image5,15). Intravertebral fluid associated 
with osteoporotic avascular osteonecrosis mostly causes severe 
back pain due to intravertebral instability5,8). Jang et al.5) mea- 
sured the changes in anterior vertebral height in patients with 
intravertebral pseudoarthrosis associated with osteoporotic 
avascular necrosis. All patients showed intravertebral instability 
on flexion-extension dynamic radiographs with a mean value 
of 5.9 mm (range, 2-11 mm) and 87.5% of the total patients 
showed the presence of intravertebral fluid. Kim and Kim8) 
reported a case of mobile vertebral fluid collection. Thirteen 
cc of fluid accumulated in the intravertebral cleft caused sig- 
nificant intravertebral instability, which was considered clini- 
cally malignant8,15). In the present case, dynamic radiographs 
could not be obtained due to intractable pain. Given that her 
back pain was aggravated while turning over and it was mar- 
kedly relieved in the supine position, the presence of intraver- 
tebral instability associated with intravertebral fluid was highly 
suggested. The pathomechanism of epidural fluid collection 
is also strongly associated with dynamic instability due to intra- 
vertebral fluid. Dynamic instability of the vertebral body during 
flexion/extension may intermittently push the intravertebral 
fluid into the ventral epidural space through a fracture gap 
in the posterior cortex of the L1 vertebral body. The fracture 
gap in the posterior vertebral body might act like a one-way 
check valve and may contribute to the development of high- 
pressure epidural fluid collection causing compression of the 
caudal equina, which provoked intractable pain in the buttock 
and the anterior thigh. MR myelography revealed the relation- 
ship among intravertebral fluid, epidural fluid collection, and 
the fracture gap in the posterior vertebral body which acted 
as a gate between the two fluids.

In the present case, the operation was performed in two 
steps; firstly, removal of the epidural fluid collection to de- 
compress the cauda equine, and secondly, percutaneous verte- 
broplasty with PMMA to stabilize the intravertebral cleft and 
to prevent recurrence of the epidural fluid collection. Removal 
of the epidural fluid collection was not difficult since there 
was no capsule-like structure or a pseudo-membrane which 
usually adheres to the dural sac. Only on careful and gentle 
retraction of the dural sac, the epidural fluid suddenly gushed 
out from the ventral epidural space. Then, we performed verte- 
broplasty with injection of 3 cc of PMMA. Some surgeons try 
to aspirate the intravertebral fluid before PMMA injection5,8). 

Since the injected PMMA in the intravertebral fluid may form 
a solid lump rather than a contiguous bone interdigitation, 
injection of PMMA without aspiration of intravertebral fluid 
may aggravate the process of osteonecrosis and result in re- 
collapse of the augmented vertebra4). When the intravertebral 
fluid is less, vertebroplasty can be successfully performed with- 
out aspiration of the intravertebral fluid5). We did not try to 
aspirate the intravertebral fluid before injection of PMMA into 
the intravertebral cleft. MR image performed on the day after 
the operation showed that the intravertebral fluid had nearly 
disappeared and PMMA had filled the cleft instead. Injected 
PMMA was placed into the intravertebral cleft and it pushed 
the intravertebral fluid into the epidural space through the 
fracture gap in the posterior cortex.

Short-term results of percutaneous vertebroplasty for avas- 
cular osteonecrosis associated with an osteoporotic VCF were 
reported to show high effectiveness5,6,9-11). The study by Jang 
et al.5), with a mean follow-up duration of 11 months, showed 
that percutaneous vertebroplasty was a minimally invasive and 
effective procedure that provides pain relief and stabilization 
of spinal instability associated with osteoporotic avascular 
osteonecrosis. In contrast, some surgeons recommend instru- 
mented spinal fusion since long-term results of percutaneous 
vertebroplasty were disappointing3,4,7,12,13). Heo et al.4) analyzed 
at least 2-year follow-up results of percutaneous vertebroplasty 
for avascular osteonecrosis with an osteoporotic VCF. Although 
vertebroplasty appears to be a good treatment during the early 
follow-up period (within 1 year), it may not provide sufficient 
stability for 2 years or longer. Given the high incidence of 
perioperative medical complications and instrument failure due 
to severe osteoporosis, instrumented fusion surgery is a cha- 
llenge in elderly patients with an osteoporotic VCF12). Nakajima 
et al.12) reported postoperative complications in approximately 
25% of patients, and they were mainly related to instrumenta- 
tion. To overcome the complications associated with extensive 
spinal fusion, Kim and Heo7) performed short-segment pedicle 
screw fixation with PMMA augmentation after postural reduc- 
tion. Surgical results of short-segment fixation were promising. 
Vertebral height and kyphotic angle of the compressed verte- 
brae were significantly corrected, and restored vertebral height 
was maintained for more than 2 years. The postoperative com- 
pression ratio and kyphotic angle were significantly lower com- 
pared with those in the percutaneous vertebroplasty group7). 
However, instrument-related complications were observed in 
2 of the 18 cases (11.1%). Given the old age, poor bone quality, 
and high chance of possible medical complications, percuta- 
neous vertebroplasty was a more reasonable and safe choice 
in the present case. Six months after the procedure, the patient’s 
condition was still good and plain radiography did not show 
recollapse of the PMMA-augmented vertebra. Nonetheless, care- 
ful observation of the patient with further long-term follow-up 
is necessary.
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CONCLUSION

Epidural fluid collection which originated from avascular 
osteonecrosis associated with an osteoporotic VCF caused in- 
tractable pain in the buttock and the anterior thigh. Posterior 
hemilaminectomy and drainage of the epidural fluid followed 
by percutaneous vertebroplasty was an effective treatment. 
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