
INTRODUCTION 

Foot drop is defined as a significant weakness of ankle and toe 
dorsiflexion caused by weakness or paralysis of the tibialis ante-
rior muscles. The most common cause of foot drop is an im-
pairment of the peroneal nerve or L5 nerve root. However, bilat-
eral foot drop is rare in peripheral lesions, and central nervous 
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lesions should be considered in such cases [1–3]. 
The thoracolumbar junction is anatomically composed of the 

spinal cord, epiconus, conus medullaris, and cauda equina. 
Therefore, lesions in the thoracolumbar spine (T12–L1) can also 
present upper motor neuron signs and nonspecific neurological 
symptoms of the lower extremities [3]. In addition, middle col-
umn fracture can cause significant compression of the spinal 
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canal, leading to substantial neurological symptoms, including 
foot drop. 

Infectious spondylitis after vertebroplasty has been reported 
in rare instances [4]. Severe neurological deficits are also rare in 
cases of spondylitis induced by spine fractures, with a preva-
lence of 3% [5]. Herein, we report a very rare case of bilateral 
foot drop caused by a T12 vertebral compression fracture ac-
companied by infectious spondylitis after vertebroplasty and 
suggest a possible mechanism.  

CASE REPORT 

A 69-year-old male patient was admitted with complaints of gait 
disturbance, paralysis of both legs, and leg pain for 2 weeks. Six 
months prior to admission, he had undergone vertebroplasty for 
T12 compression fracture, after he fell on his buttocks. On ad-
mission, he had no signs of infection such as fever, malaise, night 
sweat, or weight loss. He had been diagnosed with pulmonary tu-
berculosis 3 months before and was on antituberculosis drugs. 

Neurological examination revealed severe leg pain (visual an-

alogue scale, 7 points) and bilateral foot drop with upper motor 
neuron signs, including ankle clonus and the Babinski sign. 
Neurogenic bladder and bowel symptoms were also reported. 
Although bilateral foot drop was predominantly documented 
(motor grade, 1/5–2/5), knee flexion and ankle plantar flexion 
were mildly affected (motor grade, 3/5–4/5). 

Computed tomography and magnetic resonance imaging re-
vealed infectious spondylitis with abscess formation and bony 
destruction at the T12 vertebral body, resulting in severe com-
pression of the conus medullaris. There was no lesion that could 
cause L5 radiculopathy at the L4–5 and L5–S1 levels (Figs. 1, 2). 
However, a bilateral L5 root lesion and conus medullaris lesion 
were revealed by electromyography (EMG). 

Surgical resection of the bony fragment compressing the spi-
nal cord was performed using a posterior approach. After pedi-
cle screw fixation from T9 to L2, modified pedicle subtraction 
osteotomy was performed to decompress and correct the affect-
ed vertebrae. A mesh cage filled with autogenous bone was in-
serted between the lower end plate of T12 and the osteotomy 
surface of L1. After placement of an L2 laminar hook and rod, 

Fig. 1. (A) T2-weighted sagittal and (B) axial magnetic resonance imaging reveal a compression fracture at T12 with spinal cord compression. 
The L5–S1 disc is relatively preserved on the patient’s magnetic resonance imaging. The patient provided written informed consent for the 
publication of the research details and clinical images.
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posterolateral bone grafting in the fixation region was performed 
with an autogenous bone graft (Fig. 3). 

Postoperatively, improvements were observed in radiating 
pain (visual analogue scale, 3 points) and motor weakness. Bi-
lateral lower extremity muscle strength recovered to a good 
grade, and foot drop also improved immediately after surgery. 
The presence of a T12 fracture-induced bilateral L5 root lesion 
was verified. 

In addition, for more quantitative measurements of preopera-
tive and postoperative motor recovery, active range of motion 
(ROM) angles of ankle dorsiflexion during knee flexion and ex-
tension were measured (Fig. 4). Surface EMG was used to mea-
sure the percent reference voluntary contraction (%RVC) values 
of ankle dorsiflexion (Table 1). A remarkable increment in the 
%RVC of the bilateral tibialis anterior muscles was observed 
postoperatively. Consequently, we were able to objectively con-
firm not only manual muscle test results of ankle dorsiflexion, 
but also the postoperative improvement in active ROM and 
%RVC values. 

The causative pathogen was not identified in microbiological 
specimens, and al granuloma was not found in the biopsy sam-
ple. Empirical antibiotics and an antituberculosis regimen were 
administrated. On day 53, the patient was discharged with a 
good motor grade in both lower extremities, without bladder or 
bowel symptoms. The antituberculosis medication continued 
for 40 days. 

DISCUSSION 

The incidence of infectious spondylitis after percutaneous aug-
mentation, including vertebroplasty, is low (0.46%), and the 
mean interval between the completion of augmentation and re-
vision operation is 118.4 days [6]. In general, although severe 
back pain is a common symptom of infectious spondylitis [7,8], 
in our case, weakness due to cord compression first developed 

Fig. 2. Plain radiograph reveals a compression fracture at T12 
(arrow), at the level of the previous vertebroplasty. The patient pro-
vided written informed consent for the publication of the research 
details and clinical images.

Fig. 3. Modified pedicle subtraction osteotomy and pedicle screw 
insertion were performed for neural decompression and spinal sta-
bility. The patient provided written informed consent for the publi-
cation of the research details and clinical images.
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Fig. 4. In order to obtain quantitative measurements of preoperative and postoperative motor recovery, active range of motion angles of ankle 
dorsiflexion during (A) knee extension and (B) flexion were measured. POD, postoperative day.

Table 1. The percent reference voluntary contraction values of bilateral TA and GCM during ankle dorsiflexion

Variable
Preoperative POD 14 POD 28

Right Left Right Left Right Left
TA GCM TA GCM TA GCM TA GCM TA GCM TA GCM

Mean (%)
 1st 22.30 0.71 17.79 1.65 35.00 3.39 54.14 3.88 98.46 5.41 60.75 8.15
 2nd 14.11 0.75 11.19 1.43 31.54 2.43 49.48 2.80 102.50 3.12 52.80 16.93
 Average 18.20 0.73 14.49 1.54 33.27 2.91 51.81 3.34 100.48 4.26 56.76 12.54
Max (%)
 1st 23.88 0.79 21.41 1.96 35.37 3.50 58.77 10.95 108.70 5.80 62.85 12.78
 2nd 20.40 0.81 12.21 1.76 31.68 2.44 49.94 8.68 110.53 3.48 55.96 17.61
 Average 22.14 0.80 16.81 1.86 33.52 2.97 54.35 9.82 109.62 4.64 59.40 15.19
TA, tibialis anterior muscle; GCM, gastrocnemius muscle; POD, postoperative day.

164 days after vertebroplasty. 
Neurological symptoms may vary according to the level of the 

lesion. Symptoms may manifest as paraplegia due to spinal cord 
compression, various sensory or motor deficits associated with 
cauda equina or root compression, and rectal or urinary incon-
tinence [9]. The thoracolumbar junction (T12–L1), which is the 
site of cord termination, anatomically consists of the spinal 
cord, epiconus, conus medullaris, and cauda equina. A com-
pressive lesion at the thoracolumbar junction causes various 
nonspecific neurological symptoms, including foot drop [3]. 
However, bilateral root paralysis is a rare pathologic condition. 

Miwa et al. [3] reported that foot drop caused by a thoraco-
lumbar spine lesion recovered much better than foot drop 
caused by a lumbar spine lesion. This suggests that the patho-
genesis of paralysis in the 2 lesions may be different. 

According to Wall et al. [10], the axial cross-section of T12–L1 
shows that the spinal cord is surrounded by the L1 to L5 roots, 
and among these, the L5 ventral root is medially and the L1 ven-

tral root is laterally located (Fig. 5). Based on this anatomy, we 
further verified how a compression fracture at the T12 level 
caused an L5 root lesion, subsequently leading to bilateral foot 
drop. 

It has been reported that an L5 root lesion resulting from tho-
racolumbar spine fracture is anatomically possible [3,11], but 
this patient’s clinical presentation was very rare, as it was due to 
infectious spondylitis in a T12 compression fracture after verte-
broplasty. To the best of our knowledge, no similar case has 
been reported before. 

Moreover, by using a wireless EMG system (Delsys Inc., Bos-
ton, MA, USA) for motor recovery measurements, we were able 
to obtain more objective data. Notably, the recovery of the soleus 
and gastrocnemius muscles was differentiated by presenting ac-
tive ROM angles of ankle dorsiflexion during knee extension 
and knee flexion. This aspect of the present case also bears some 
significance. As more cases are gathered in the future, further 
evaluation of motor recovery patterns is required. 
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In conclusion, it is essential to keep in mind that lesions of the 
thoracolumbar junction can present with atypical neurological 
symptoms, including bilateral foot drop. Understanding the co-
nus medullaris and nerve root anatomy, as well as performing 
EMG, will be helpful in treating patients with atypical neurolog-
ical symptoms. 
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