
Bilateral Percutaneous Transpedicular Drainage
under Local Anesthesia for Thoracic Tuberculous
Spondylitis
Yoshinori Maki1,2 Motohiro Takayama3 Kohichi Go3

1Department of Neurosurgery, Hikone Chuo Hospital, Shiga, Japan
2Department of Rehabilitation, Hikari Hospital, Shiga, Japan
3Department of Neurosurgery, Otsu City Hospital, Shiga, Japan

AJNS 2023;18:327–332.

Address for correspondence Yoshinori Maki, MD, 421, Nishiima-cho,
Hikone, Shiga 522-0054, Japan
(e-mail: passatempo19840816@gmail.com).

Key Messages

• Thoracic tuberculous spondylitis can be detected with
severe deformity of the multiple vertebral bodies and
paravertebral/perispinal abscess.

• In our case, the vertebral bodies of T7 and T8 were
partially invaded by the paravertebral abscess;

however, severe vertebral deformity was not
recognized.

• Percutaneous transpedicular drainage of the paravertebral
abscess under local anesthesia was effective in our case.

• To place the drainage tubes directly in the paravertebral
space, wemodified the transpedicular puncture direction
bilaterally, utilizing a biplane angiographic system.
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Abstract Tuberculous spondylitis is a common spinal infection. If surgical intervention is
necessary, anterior debridement and anterior fixation are typically performed. Howev-
er, a minimally invasive surgical strategy under local anesthesia seems rarely
implemented.
A 68-year-old man presented with severe pain in the left flank. Whole spinal magnetic
resonance imaging revealed abnormal intensity of vertebral bodies from T6–9. A
bilateral paravertebral abscess extending from T4–10 was suspected. The T7/T8
intervertebral disc was destroyed, but severe vertebral deformity or spinal cord
compression was not observed. Bilateral percutaneous transpedicular drainage under
local anesthesia was planned. The patient was set in the prone position. Under the
guide of a biplanar angiographic system, the bilateral drainage tubes were placed
paravertebrally in the abscess cavity. The left flank pain improved after the procedure.
Laboratory culture of the pus specimen confirmed a diagnosis of tuberculosis. A
chemotherapy regimen for tuberculosis was soon initiated. The patient was discharged
during postoperative week 2, with continuation of chemotherapy for tuberculosis.
Percutaneous transpedicular drainage under local anesthesia can be effective in the
management of thoracic tuberculous spondylitis without severe vertebral deformity or
compression of the spinal cord by an abscess.
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Introduction

Tuberculous spondylitis is a subtype of granulomatous spon-
dylitis and is a common cause of spinal infection.1,2 Approx-
imately 25 to 60% of skeletal infections result from
tuberculosis, half of which is located in the spine, mainly
in the thoracic vertebrae.2–6 Tuberculous spondylitis is typi-
cally located in the anterior cancellous bone. The inflamma-
tion spreads vertically to the end plates of the adjacent
vertebral bodies. The intervertebral body may even be
destroyed, paravertebral, paraspinal, or intraspinal abscesses
may appear.2,7–9 These manifestations may result in severe
kyphotic deformity of the spine and/or paraplegia.8,10,11

Chemotherapy is essential for the treatment of thoracic
tuberculous spondylitis. Physiotherapy and immobilization
have been proposed as conservative management,2 while
surgical management is indicated in cases where there is
severe pain, abscess formation, refractory infection, local
kyphosis, segmental instability, and neurological paraly-
sis.2,8,9,12–14 Intervention consisting of debridement with
either anterior or posterior fixation is widely used as the
surgical strategy of choice for thoracic tuberculous spondy-
litis.15–20 Minimally invasive surgery for thoracic tubercu-
lous spondylitis has also been reported21–23; however, to the
best of our knowledge, percutaneous transpedicular drain-
age of a paravertebral abscess under local anesthesia has not
been described in detail.

Here, we present a case of thoracic tuberculous spondyli-
tis successfully managed by bilateral percutaneous trans-
pedicular drainage of the paravertebral abscess under local
anesthesia. We mainly focus on the effectiveness of bilateral
percutaneous transpedicular drainage under local anesthe-
sia as a minimally invasive surgery for tuberculosis
spondylitis.

Case Report

A 68-year-old man presented to our department of neurosur-
gery. He had a past medical history of stomach cancer and
diabetes mellitus. The patient had not had any episodes of
tuberculosis but did have a family history of the disease, with
his fatherhavingahistoryof thedisease.Hehadbeguntosuffer
frompain in the regionof the inferiormarginof the left scapula
3 years earlier when carrying heavy objects on his back. The
areaofpainhadextended to the leftflank12months beforehis
presentation toourdepartment, and thepainhad continued to
worsen in severityevenat rest, causing severedistress over the
last month. Neurological examination did not reveal any
symptoms apart from pain. Osteolysis and osteosclerosis of
T7–8 were revealed on radiography and computed tomogra-
phy (CT). Osteolysis was confirmed in the right inferior part of
thevertebral bodyofT7,whereas in the left superior part of the
vertebral body of T8 (►Fig. 1A,B). However, severe thoracic
vertebral deformity was not observed. The patient was hospi-
talized on the same day for further examination. Blood tests
revealed an inflammatory response: white blood cell count,
8.9�103/µL; platelet count, 30.3�104/µL; erythrocyte sedi-
mentation rate, 48.0mm/h; C-reactive protein, 1.43mg/mL;

and β-d-glucan, less than 2.2 pg/mL. In the following day,
whole spine magnetic resonance imaging (MRI) showed a
lesion located mainly from T7 to T8. The T7/T8 intervertebral
disc was destroyed. The vertebral bodies from T6–9 also
showed signal changes. A bilateral paravertebral lesion from
T4 to T10 was observed (►Fig. 1C–E). The spinal cord was not
compressed by the paravertebral lesion. The left nerve root of
T7wasnotclearlyobserved (►Fig. 2).No lesionsweredetected
in the cervical or lumbar vertebrae. As we suspected the
existence of a paravertebral abscess, the patient was started
on 3mg/day cefmetazole; however, his left flank pain did not
subside.Wededuced that thepain could beas a result of left T7
nerve root compression caused by the possible abscess. To
obtain a culture specimen and to release the compression by
the possible abscess,we planned bilateral percutaneous trans-
pedicular drainage under local anesthesia in an angiography
room on admission day 3.

Operation
The patient was placed in the prone position. We used a
biplanar angiographic system (Artis zee biplane, Siemens
Healthineers, Japan). Before skin puncture, we confirmed
the vertebral bodies of T7 and T8. As the suspected para-
vertebral abscess invaded the right inferior part of the T7
vertebral body and the left superior part of the T8 verte-
bral body, we aimed to place drainage tubes through the
right and left pedicles of T7 and T8, respectively. We
approached the suspected paravertebral abscess from
the left-side injecting local anesthesia into the subcutane-
ous tissue and peduncular periosteum of T8. A neuro-
surgeon held an 8G bone marrow biopsy needle in the
center of the left pedicle of T8 while referring to an
anteroposterior projection perspective image. He then
hit the needle with a hammer, aiming it in the direction
of the left pedicle of T8. To avoid damage to the nerve root,
the needle was inserted relatively to the upper-lateral part
of the pedicle. The inner sheath of the needle was then
extracted once the surgeon had confirmed that the needle
had reached the affected vertebral body space on the
lateral projection perspective image. Pus from the abscess
was aspirated using a syringe attached to the outer sheath
of the needle. The collected pus was submitted for labora-
tory culture. A guide wire from a JINRO Nephrostomy
Catheter Kit 10.3 Fr (Boston Scientific, Japan) was then
introduced to the abscess cavity through the remaining
outer sheath of the needle. The outer sheath of the needle
was removed, and pus drained spontaneously from the
site. Finally, the JINRO catheter was placed in the abscess
cavity through the guide wire (►Fig. 3A–D). The same
procedure was then followed to place a catheter on the
right side of the spine at the level of T7. As the T7 vertebral
body was inferiorly affected by the abscess, the puncture
was directed from the cranial margin of the pedicle to the
inferior margin of the vertebral body (►Fig. 3E–H). After
confirming that both the drainage tubes were placed in the
paravertebral abscess space, we stitched the drainage
tubes to the skin. The operation time was 32minutes,
and total radiation dose was 198 mGy.
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Postoperative Course
The left flank pain subsided soon after the transpedicular
drainage was performed. The specimen collected con-
firmed tuberculosis by polymerase chain reaction. Antitu-
berculosis chemotherapy consisting of daily doses of
isonicotinic acid hydrazide (300mg), rifampicin
(450mg), ethambutol (875mg), and pyrazinamide
(1,500mg) was transorally initiated. The drainage tubes
were removed on postoperative day 14 after we confirmed

that active continuous excretion of the abscess had ceased.
Skin trouble did not occur. The patient was discharged
from the hospital on day 19. Chemotherapy was continued
for 2 months after which only isonicotinic acid hydrazide
and rifampicin were continued at their initial doses for
7 months. The patient was followed-up in the outpatient
clinic, and the abscess showed gradual shrinkage on MRI.
Postoperative kyphotic change was not apparently ob-
served (►Fig. 4).

Fig. 1 Preoperative radiological images (A. B) three-dimensional reconstructed computed tomography images. (C–E) magnetic resonance
images. (C): T1-weighted image, (D); T2-weighted image and (E) short-T1 inversion recovery (STIR) image). Three-dimensional reconstructed
computed tomography images showing osteolysis of the T7 and T8 vertebral bodies (white arrows) (A: anteroposterior projection and B, lateral
projection). The paravertebral lesion showing hypointensity onT1-weighted image, hyperintensity onT2-weighted image, and hyperintensity on
STIR image. The vertebral bodies from T6 to T9 demonstrate hypointensity on T1-weighted images and hyperintensity on T2-weighted images.
The intervertebral disc between T7 and T8 is destroyed. The spinal cord is intact (C–E).

Fig. 2 Preoperative magnetic resonance images (A: A sagittal image of T1-weighted image, B–D and E: coronal images of short-T1 inversion
recovery images). (A) The foramen and left T7 nerve root are obscure (white arrowheads). (B–D, and E) The left T7 nerve root is not clearly seen
due to the paravertebral lesion.
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Discussion

We report a case of thoracic tuberculous spondylitis treated
with bilateral percutaneous transpedicular drainage under
local anesthesia.

Tuberculous spondylitis progresses insidiously over a rela-
tively long period2 and can cause severe vertebral deformityor
paraplegia as a result of spinal cord compression from abscess
formation or deformed vertebral bodies. To resolve the sequel-
ae related to thoracic tuberculous spondylitis, surgical treat-
ment using an anterior approach for debridement of the
abscess and interbody fusionhas been typically described.17,24

However, this approach does not seem to be ideal in cases of

multiple lesions or severe kyphotic deformity. A combined
anteroposterior approach has also been proposed, but this
approachhasbeenassociatedwithahigh rateofmorbidityand
mortality.25–28 The posterior approach for debridement and
instrument fixation is still applied in the management of
thoracic or lumbar tuberculous spondylitis.15,18,20,29–31 Our
patient started to complainof painnear the left scapula3 years
beforehepresented at our hospital. Severevertebral deformity
or spinal cord compression fortunately did not occur in his
case. Thus, no fixation was necessary.

Less-invasive surgical treatment using an anterior or
posterior approach has been reported.21–23 Transpedicular

Fig. 3 Intraoperative radiological images (A–D: left transpedicular drainage, E–H: right transpedicular drainage). (A) An 8G bonemarrow biopsy
needle is set in the center of the left pedicle of T8. (B) A catheter is transpedicularly introduced through a guidewire. (C, D) A catheter is placed in
the left paravertebral abscess cavity (C, anterior posterior projection and D, lateral projection). (E): An 8G bone marrow biopsy needle is set in
the cranial margin of the right pedicle of T7. (F) An 8G bonemarrow biopsy needle was introduced in the direction of the inferior margin of the T7
vertebral body. (G, H) A catheter is placed in the right paravertebral abscess cavity (G: anterior posterior projection, H: lateral projection).
Postoperative three-dimensional reconstructed computed tomography images demonstrating the placement of bilateral drainage catheters in
the paravertebral abscess cavity (I–K).
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debridement for thoracic tuberculous spondylitis was de-
scribed in two cases by Garg and Vohra.23 They performed
only transpedicular debridement in two cases of thoracic
tuberculous spondylitis because more than two infected
segments were preoperatively identified. They utilized a
microscope and an endoscope for surgery, thus differing
from our maneuver. Percutaneous drainage surgery under
local anesthesia has previously been reported.32,33However,
in previous studies, the drainage tube was inserted into the
intervertebral space. In our case, the bilateral drainage tubes
were placed in the paravertebral abscess space via the
affected vertebral bodies of T7 and T8. The T7 vertebral
body was inferiorly affected, and that of T8 was superiorly
affected. To use the bone window of the T7 and T8 vertebral
bodies, we modified the puncture direction of the percuta-
neous drainage, relatively caudally on the right T7 and
relatively cranially on the left T8. The percutaneous tubes
should be stably placed to drain the paravertebral abscess
well; thus, the drainage route was favorable via the pedicle,
not via the soft tissue. The placement of drainage tubes
through intercostal spaces can be a risk factor for damage
to organs such as the lungs or major blood vessels. In
addition, erroneous placement of drainage tubes in the
thoracic cavity can occur. Zhang et al introduced tubes for
thoracic tuberculous abscesses above the transverse process-
es of the vertebrae.33 Their maneuver can be also effective
and minimally invasive, but drainage tube placement above
the transverse process can be a risk factor for damage to the
nerve roots. Therefore, we believe that transpedicular punc-
ture is a relatively safe route to drain a paravertebral abscess.
We did not use amobile C-arm for drainagebut opted to use a
biplanar angiographic system to accurately and simulta-
neously confirm the placement direction of the drainage
tubes on the biplanar panels. This system seems to be an
important factor in performing transpedicular drainage
safely and effectively. Besides, operation time was
short enough and total radiation dose was not high in our

case which seems to be advantageous in our surgical
technique.

After drainage of the paravertebral abscess, the pain in the
leftflankwas resolved. This is likely a result of the left T7 nerve
root being released when the compression due to the para-
vertebral abscess was resolved. Continuous drainage of the
paravertebral abscess can be also more effective, in case
tuberculosis is multidrug resistant. The drainage tubes were
removed 14 days after the surgery in our case, and skin
complication did not occur. However, long-term tube place-
ment may predispose to formation of a cold fistula. Therefore,
surgeons should consider removal of the replaced tubes
relatively in short-term if active drainage of the abscess ceases.

Conclusion

In a case of thoracic tuberculous spondylitis where therewas
osteolysis of the vertebral bodies but no severe vertebral
deformity, our minimally invasive surgical technique proved
successful. Percutaneous transpedicular drainage under local
anesthesia for a paravertebral abscess may be a safe and
effective minimally invasive treatment for thoracic tubercu-
lous spondylitis.
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