
ABSTRACT

For vertebral fractures, kyphoplasty appears to be the most innocent treatment modality, but percutaneous injection of kyphoplasty cement might 
cause serious complications as the injection causes increased venous pressure in paravertebralspace. Here, we report a case of late-onset spinal 
subdural hemotoma after 6 h of percutaneous balloon kyphoplasty. A 58-year-old female with an acute compression fracture of the second lumbar 
vertebrae underwent percutaneous balloon kyphoplasty. After 6 h, she had late-onset neurological deficits and leg pain. Emergent lumbar MR 
was performed. The MR images revealed intraspinal hemotoma. The patient was operated, and spinal subdural hemotoma was removed. Spinal 
subdural or epidural hemotoma is believed to occur because of increased venous drainage pressure that leads to the rupture of venous vessels 
following kyphoplasty. These hematomas should be immediately removed, otherwise irreversible neurological complications may occur.
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ÖZ

Vertebra kırığı tedavisinde kifoplasti en masum tedavi modalitesi olarak görünmektedir fakat kifoplasti enjeksiyonu sonrası vertebral alanda artan 
venöz basınç artışı ciddi komplikasyonlara da neden olabilir. Amaç; Perkütan balon kifoplastidan altı saat sonra gelişen geç başlangıçlı spinal sub-
dural hematom olgusunu paylaşmak. Olgu; 58 yaşında kadın hastaya akut lomber ikinci vertebra kırığı tanısı ile Kifoplasti yapıldı. Altı saat sonra, 
geç başlangıçlı nörolojik defisit ve ayak ağrısı gelişti. Acil lomber MR çekildi. Lomber MRda intraspinal kanama saptandı ve spinal subdural he-
matom boşaltılması operasyonu yapıldı. Sonuç; Kifoplasti sonrası artan venöz basınca bağlı rüptüre olan venöz yapıların spinal subdural-epidural 
hematoma neden olabileceği düşünülmektedir. Bu hematomlar hızlı bir şekilde boşaltılmalıdır, aksi halde kalıcı nörolojik komplikasyon gelişebilir.
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INTRODUCTION

Kyphoplasty is a minimally invasive surgical procedure to treat 
vertebral body compression fractures. The complication rate of 
this procedure is low, i.e., 1%-2% for osteoporotic fractures and 
5%–10% for metastatic lesions (1, 2). The most common com-
plication of kyphoplasty is temporary increase in pain following 
the procedure. Development of acute radiculopathy was re-
ported in 5% of cases. Cement leakage is a common complica-
tion, especially in lytic lesions, and it was reported in 30%-70% 
of cases (3). Other well-known complications include fractures 
of the ribs or pedicle, pneumothorax, spinal cord compromise, 
and infection. More severe complications, such as pulmonary 
embolism and death during or immediately after vertebroplasty 
or kyphoplasty have also been reported in the literature (3-5).

The causes for these complications remain unelucidated; how-
ever, they are thought to be related to the insufficient polym-

erization of the Polymethyl methacrylate PMMA during injec-
tion or the number of fractured vertebral bodies treated. In 
this study, we report a case of late-onset intraduralhemotoma 
following single-level kyphoplasty.

CASE PRESENTATION

A 58-year-old female presented to our neurosurgery outpa-
tient clinic with severe lower back pain. She stated the she 
fell on her back three days ago. Her past medical history was 
unremarkable,and at the time, she was not taking any medi-
cations. She was neurologically intact during physical exami-
nation, and her initial evaluation routine lumbar X-ray studies 
revealed an L2 compression fracture. Images of magnetic res-
onance imaging (MRI) using short tau inversion recovery (STIR) 
sequences of the patient revealed an acute compression frac-
ture of L2 with 40% loss of vertebral body height and a slight 
angulation toward the spinal canal at its superior end-plate 
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(Figure 1. a, b). She was admitted to our clinic for balloon ky-
phoplasty. After routine preparations, she underwent a bipe-
dicular L2 vertebral kyphoplasty (Figure 1. c, d). Following ky-
phoplasty, her pain had completely resolved, and she had no 
neurological deficit. To prevent postoperative development of 
pulmonary embolism, she was prophylactically administered 
6000 units of low molecular weight heparin.

The patient was mobilized 6h post-operation. During mobili-
zation, she reported pain in her legs. She had no neurologi-
cal deficit at that time. For control purposes, she was sent for 
lumber computed tomography (CT) imaging. No pathological 
findings were detected on CT. She was then evaluated using 
lumbar MRI to find the cause of pain. MRI images revealed 
a consistent collection of acute intradural hematoma inside 
the dural sac approximately 8 cm long between the L1-L3 ver-

tebral bodies, which caused a significant compression of the 
dural sac fibers (Figure 2. a, b). She was immediately taken 
to the operation room for decompression of the spinal canal. 
During surgery, the epidural area was observed clean without 
any hemotoma or cerebrospinal fluid (CSF) leakage. Dura ma-
ter was also intact; however, purple-colored collection could 
be clearly observed inside the sac. Durotomy using a wide 
decompressive laminectomy was performed. Intradural hema-
toma was easily visible and was successfully removed thereaf-
ter. Dural opening was closed with duraplasty. Hemostasis for 
a significant bleeding from an epidural vessel was achieved by 
applying fibrin glue and the operation was concluded.

There was no significant neurological deficit during early post-
operative examination. After 24 h, the patient had right leg 
pain with paraparesis. Assessment of MRI images revealed an 

108
Kaplan et al.

Spinal Subdural Hemorhage After Kyphoplasty. JAREM 2019; 9(2): 107-10

Figure 1. a-d. Preoperative sagittal lumber STIR MR images revealed L2 acute vertebra fracture (a) Preoperative axial lumber T2 MR images 
revealed no pathology at the level of fracture (b) Postoperative coronal CT images revealed no pathology (c) Postoperative axial CT images 
revealed a normal route of the Jamshidi needle (d)

a b c d

Figure 2. a-d. Postoperative T2 sagittal MR images revealed intraspinal hemotoma (a)Postoperative contrast-enhancedaxial MR images revealed 
subdural hemotoma (b)After second operation, T2 sagittal MR images revealed epidural hemotoma (c)After second operation, T2 axial MR images 
revealed epidural hemotoma (d)

a b c d



epidural hemotoma having dimensions 20.4 mm, 21.6 mm, 
and 19.9 mm in the L1-L2-L3 levels (Figure 2. c, d). Therefore, 
we drained the epidural hemotoma caused by an epidural ves-
sel. It was observed that the neuromotor deficit of the patient 
was better, which gradually decreased after the final opera-
tion. With rehabilitation program, on the postoperative eighth 
day, she began to walk independently, and was subsequently 
discharged to the outpatient clinic control.

DISCUSSION

Osteoporosis has been defined as a systemic syndrome involv-
ing primarily the skeleton, characterized by low bone mass 
and micro-architectural degeneration of bone tissue, which 
leads to bone fragility and increased fracture risk (6). The ma-
jor clinical manifestation of osteoporosis is fracture (7). Most 
osteoporotic vertebral fractures are conservatively treated 
with a bed rest period, pain control with analgesics, bracing, 
early rehabilitation, and treatment with bisphosphonates (8).

Percutaneous kyphoplasty is a therapeutic strategy that gained 
increasing popularity among the neurosurgical community for 
the treatment of refractory axial mechanical pain due to os-
teoporotic fractures, malignancy fractures, and painful hem-
angiomas (5). With time, the indications for kyphoplasty were 
extended to include acute traumatic vertebral compression 
fractures (9).

The complications reported in the literature are often related 
to the cement extravasation into the epidural space (10) caus-
ing spinal cord compression or related to the cement migra-
tion through the epidural veins to the venous system leading 
to pulmonary embolism (11). To our knowledge, till date, only 
6 cases of subdural hematoma (SDH), including our case, have 
been reported in the literature (5, 10-12). This complication 
was rare. Written consent was obtained from the patient for 
the publication of this study.

Tropeano et al. (5), Cosar et al. (12), Mattei et al. (13), and Lee 
et al. (12) reported on patients who developed spinal SDH af-
ter kyphoplasty. Time for symptoms to appear differed from 
immediately after to two weeks later. In all cases, patients were 
operated when neurological deficit occurred except for the 
case reported by Lee et al (12). Lee at al did not require a sur-
gical treatment because the patient did not have a neurologi-
cal deficit. All patients recovered without neurological deficits.

 When we reviewed the literature, we found that the cases of 
SDH developed following vertebroplasty/kyphoplasty were 
usually caused by slow infiltration of epidural hemotoma into 
subdural space after dural injury during operation (12). Some 
authors also suggested that the source of these subdural 
hemotoma could be extra arachnoid vessels that have been 
identified on the inner dural surface. These vessels possibly 
ruptured because of elevated pressure due to venous conges-
tion caused by cement thrombosis of vertebral venous plexus 
(13). In our case, we were sure that we had no dural injury dur-
ing the operation, and the track of the Jamshidi needle could 
be easily seen in the pedicle area with no crossing over sign in 
postoperative CT and MRI images. Moreover, we did not find 

any collection of CSF or dural tear during operation for the 
evacuation of subdural hemotoma.

CONCLUSION

Our case is a very rare postoperative complication of kypho-
plasty. Subdural or epidural hemotoma is believed to occur 
because of increased venous drainage pressure that leads to 
the rupture of venous vessels. These hematomas should be 
immediately removed, otherwise irreversible neurological 
complications may occur.
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