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Segmental Artery Injury Following Percutaneous 
Vertebroplasty Using Extrapedicular Approach
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We performed a percutaneous vertebroplasty at the compressed L2 vertebral body of a 73-year-old female using a left-sided unilateral extrapedicu-
lar approach. She complained severe radiating pain and a tingling sensation in her left leg two hours after the vertebroplasty. Spinal computed to-
mographic scan showed a large retroperitoneal hematoma, and a subsequent spinal angiography revealed a left L2 segmental artery injury. Bleed-
ing was successfully controlled by endovascular embolization. Recently, extrapedicular approaches have been attempted, allowing for the avoidance 
of facet and pedicle injury with only a unilateral approach. With this approach, however, the needle punctures the vertebral body directly. Therefore, 
this procedure carries the potential risk of a spinal segmental artery.
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INTRODUCTION

Percutaneous vertebroplasty is a safe and effective minimally 
invasive procedure used to treat symptomatic osteoporotic ver-
tebral compression fracture, and it is usually performed using a 
transpedicular approach. Recently, extrapedicular approaches 
have been attempted, allowing for the avoidance of facet and 
pedicle injury with only a unilateral approach2,3,5). With this ap-
proach, however, the needle punctures the vertebral body direct-
ly and, therefore, may injure the nerve root sleeve or the segmen-
tal artery2,5). Here, we present a rare case of lumbar segmental ar-
tery injury following percutaneous vertebroplasty using the ex-
trapedicular approach.

CASE REPORT

A 73-year-old woman presented with severe back pain after 
fall. Magnetic resonance imaging and radioisotope images re-
vealed an acute L2 compression fracture. The T-score of her bone 
marrow densitometry was -3.3. Her back pain did not improve 
with conservative management, including bed rest and analge-
sics. We performed a percutaneous vertebroplasty with polyme-
thylmethacrylate using a left-sided unilateral extrapedicular ap-

proach at the L2 vertebral body (Fig. 1). 
Her back pain was significantly improved after the vertebro-

plasty. However, severe radiating pain and a tingling sensation of 
the left leg developed two hours after vertebroplasty and became 
refractory to analgesics. Systolic blood pressure decreased from 
130 mmHg to 95 mmHg six hours after vertebroplasty and was 
normalized by intravenous infusion. Computed tomographic (CT) 
scan one day post-operative showed a large retroperitoneal hema-

Fig. 1. Immediate post-vertebroplasty X-ray films. A : Anterior-posterior. 
B : Lateral.
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tion2,5). The tip of the bone marrow needle used in the extrape-
dicular approach can easily reach the center of the vertebral body; 
therefore, the extrapedicular approach may be used to inject suf-
ficient filler material into the center portion of the vertebral body 
with only one-sided unilateral puncture2,5). Also, the extrapedic-
ular approach can avoid the injury of facet joint and capsule. 

However, the extrapedicular approach may result in an injury 
to a nerve root sleeve or a spinal segmental artery (Fig. 4). Nerve 
root injury can be easily monitored during vertebroplasty be-
cause percutaneous vertebroplasty is usually performed under 
local anesthesia and any neural irritation would present with ra-
diating radicular pain. Therefore, a nerve root injury may be pre-
vented during the procedure. However, we suggest that injury to 
the spinal segmental artery may be difficult to monitor and to de-
tect during vertebroplasty. A lumbar segmental artery injury re-
sults in a retroperitoneal hematoma, which can induce irritation 
of the nerve root and may potentially lead to systemic hypovo-
lemic shock1). 

This case involved a woman with severe radicular pain, a tin-
gling sensation of the left leg, and hypotension. Such a presenta-
tion may be secondary to an injury of the segmental artery, and 
retroperitoneal hematoma should be thought be a possible cause. 
After vertebroplasty or kyphoplasty using an extrapedicular ap-
proach, we strongly suggest serial neurologic examinations along 
with vital sign monitoring. When such complication has occurr-
ed, early endovascular embolization and delayed aspiration of the 
liquefied hematoma are recommended. In such as case, if the 
systemic hypovolemic shock status is not corrected by intrave-
nous infusion or endovascular embolization, direct surgical 
vessel ligation may be another treatment option. We believe that 
the determination of treatment modality, such as direct surgical 
vessel ligation, endovascular embolization, surgical removal of 
the hematoma, or needle aspiration of the hematoma, may be de-
cided according to the patient’s presentation1,4). 

Recently, we have carried out a spinal CT angiography using 

toma (Fig. 2), and we performed a conventional lumbar spinal 
angiography. 

Angiogram revealed an extravasation of the distal part of the 
left L2 segmental artery (Fig. 3A). The injured L2 segmental arte-
ry was completely obliterated by endovascular embolization with 
micro-coil and Gelfoam (Fig. 3B). A subsequent abdominal CT 
scan taken ten days after the vertebroplasty showed a smaller 
retroperitoneal hematoma. At 40 days after vertebroplasty, we per-
formed an ultrasound-guided aspiration of the retroperitoneal 
hematoma. A total of 500 mL of liquefied hematoma was aspi-
rated. She was discharged without any problems.

DISCUSSION

Recently, percutaneous vertebroplasty or kyphoplasty using 
an extrapedicular approach has been attempted to treat osteopo-
rotic vertebral compression fractures2,3,5). The extrapedicular ap-
proach can be applied to vertebrae with small pedicles, such as 
those of the upper thoracic levels, and uses a relatively large need-
le diameter compared to that used in the transpedicular appro-
ach. A bone marrow needle would not pass through the pedicle, 
so we used a larger diameter needle. This procedure allow for 
the injection of highly viscous filler material under lower pres-
sure, which may prevent complications related to extravasa-

Fig. 3. A : Spinal angiography shows extravasation from the distal part of 
the left L2 segmental artery. B : X-ray film after endovascular emboliza-
tion with micro-coil and Gelfoam.
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Fig. 2. Computed tomographic scan showing a large retroperitoneal he-
matoma (arrows).

Fig. 4. Schematic illustration of the possible mechanism of segmental ar-
tery injury during vertebroplasty using the extrapedicular approach.
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help to avoid injury to the segmental artery during the proce-
dure (Fig. 5). 

CONCLUSION

Although percutaneous vertebroplasty using an extrapedicu-
lar approach has several advantages over the transpedicular ap-
proach, this procedure carries the potential risk of a spinal seg-
mental artery injury. Therefore, we suggest that the transpedi-
cular vertebroplasty may be safer than the extrapedicular appro-
ach in lumbar area. Symptoms related to this injury include radi-
cular leg pain and systolic hypotension. If injury to the spinal seg-
mental artery is suspected, we recommend immediate evalu-
ation with CT scan to confirm such complication. For the treat-
ment, spinal segmental artery injury may be successfully con-
trolled by endovascular embolization as in this case.
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intravenous injection of contrast media before vertebroplasty or 
kyphoplasty using the extrapedicular approach. In our experi-
ence, spinal CT angiography can clearly visualize the spinal seg-
mental arteries, and most of the segmental arteries pass below 
midline of pedicle. Therefore, we believe that the safe puncture 
zone of extrapedicular vertebroplasty of lumbar vertebral bodies 
is slightly above the midline of pedicle. We suggest that three-
dimensional reconstruction CT images of the spinal segmental 
artery may help in deciding the needle puncture site and also may 

Fig. 5. Three-dimensional reconstruction image of spinal segmental ar-
teries using spinal computed tomographic angiography. The safe punc-
ture zone of extrapedicular vertebroplasty of lumbar vertebral bodies is sli-
ghtly above the midline of pedicle (arrows).


