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Screw Stabilization for Pseudoarthrosis
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This report introduces a percutaneous transpedicular interbody fusion (PTPIF) technique in posterior stabilization using percutane-

ous pedicle screws (PPSs). An 81-year-old man presented with pseudoarthrosis following pyogenic spondylitis 15 months before.

Although no relapse of infection was found, he complained of obstinate low back pain and mild neurological symptoms. Radiological
evaluations showed a pseudoarthrosis following pyogenic spondylitis at T11-12. Posterior stabilization using PPSs from Th9 to L2
and concomitant PTPIF using autologous iliac bone graft at T11-12 were performed. Low back pain and neurological symptoms were

immediately improved after surgery. A solid interbody fusion at T11-12 was completed 9 months after surgery. The patient had no

restriction of daily activity and could play golf at one year after surgery. PTPIF might be a useful option for perform segmental fusion

in posterior stabilization using PPSs.
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Introduction

Several minimally invasive spine surgeries have been de-
veloped over the past 25 years. These include the recently
developed percutaneous insertion of pedicle screws as
a minimally invasive alternative to the open technique
during posterior instrumented fusion procedures [1]. Sta-
bilization using percutaneous pedicle screws (PPSs) can
reduce blood loss and postoperative pain, and speed the
return to previous activities. The procedure is currently
used for several spinal disorders including degenerative
disease [2], deformity [3,4], trauma [5,6], infection [7],

and metastatic tumor [8]. Good clinical outcomes have
been reported. However, the technical drawbacks of the
percutaneous procedure include difficulty in bone grafting.

This paper describes the use of percutaneous transpe-
dicular interbody fusion (PTPIF) in posterior stabilization
using PPSs. A case report of a patient of pseudoarthrosis
following pyogenic spondylitis is presented.

Technical Note

An 81-year-old man patient suffered from pyogenic spon-
dylitis at T11-12 15-months before the first visit to our
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hospital (Fig. 1). The lesion was successfully treated by
conservative treatment including select antibiotic therapy,
percutaneous drainage and external immobilization.
Although the inflammation was soothed by the conserva-
tive treatments for 3 months, obstinate low back pain and
mild legs paresthesia persisted. Low back pain was worsen
when turning over in bed, getting out of bed or a chair
and sitting for a long time.

Physical examination demonstrated tenderness over
the thoracolumbar junction. Neurologic examination
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revealed an absence of the deep tendon reflex of Achilles
tendon, hypesthesia on both great toes and mild muscle
weakness of toe extensors on both legs (manual muscle
testing: grade 4 of 5). Radiographs and computed tomog-
raphy (CT) scan showed a wedged-deformed T12 verte-
bra caused by massive bone destruction and vacuum cleft
in the T11-12 intervertebral disc surrounded by sclerotic
bone edge following T11-12 pyogenic spondylitis (Figs.
2A, B, 3B, D). Diftuse idiopathic skeletal hyperosteosis
was concomitantly found. The kyphotic angle of T11-12

Fig. 1. Computed tomography (CT) and magnetic resonance image (MRI) obtained at 15 months before the first vist to our
hospital. (A) Sagittal reformat CT image shows a destructive change at T11-12. (B) Sagittal T2 weighted MRI demonstrates

intradiscal abscess formation at T11-12.

Fig. 2. Lateral radiographs and sagittal magnetic resonance image (MRI) obtained at the first visit to our hospital. (A) Lateral radiograph
shows wedged deformed T12 vertebra caused by massive bone destruction following pyogenic spondylitis. (B) Lateral radiograph on supine
position demonstrates intradiscal vacuum cleft (black arrow). (C, D) Sagittal T1 weighted (C) and T2 weighted (D) MRI reveal no active

inflammation signs. Mild stenosis at T11-12 is evident (white arrow).
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was 27 degrees on standing lateral radiograph and 16
degrees on supine position. Magnetic resonance imaging
(MRI) demonstrated mild T11-12 stenosis without active
inflammation signs of T11 and T12 vertebrae (Fig. 2C, D).
Blood chemistry revealed no active inflammation (leuko-
cyte count, 4,330/uL; C-reactive protein, 0.4 mg/dL).

1. Surgical procedure

Posterior stabilization using PPS was done utilizing the
ILLICO Minimally Invasive Surgery System (Alphatec
Spine Inc., Carlsbad, CA, USA) from Th9 to L2 and PT-
PIF using autologous iliac bone graft at T11-12 was per-
formed (Fig. 4A, B). The procedure was performed with
the patient in the prone position after induction of general
anesthesia. Skin incisions measuring 2 to 3 cm in length
were marked over each chosen pedicle with assistance of
two-dimensional fluoroscopic images. The assistance of
fluoroscopic images was needed through the procedure.

A Jamshidi cannulated needle was used to perforate each
pedicle from T9 to L2. After confirming that the tip of
needle was placed correctly, the needle was led into the
vertebral body through the pedicle at each vertebra. A
guide wire was then inserted through the needle into the
vertebral body. The needle was carefully removed leaving
the guide wire in place, and then cannulated screws were
placed over the guide wire from T9 to L2, excepting T12.
At T12, the needle was inserted with cephalad angulation
in the sagittal plane to reach the center of the T11-12 disc.
After the needle reached to the disc space with a perfora-
tion of the upper endplate at T12, the guide wire was in-
serted through the needle into the disc space. The needle
was carefully removed leaving the guide wire in place.
A pedicle screw tapper for PPS was used to widen the
pathway to the disc space. The disc space was curetted by
small discectomy instruments. After sufficient irrigation
of the disc space, cancellous bone harvested from the iliac
crest was jammed into the disc space through a cylindrical

Fig. 3. Lateral radiograph on standing, and preoperative and postoperative reformat computed tomography (CT). (A) Lateral radiograph
obtained at one year after surgery demonstrates no correction loss of sagittal alignment. (B, D) Preoperative CT images show pseudo-
arthrosis with intradiscal vacuum cleft at T11-12. (C, E) CT images obtained at 9 months after surgery demonstrate a completed solid
interbody fusion at T11-12.
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Fig. 4. Postoperative radiographs, computed tomography (CT) and intraoperative photograph. (A, B) Postoperative radiographs. (C—E)
Postoperative reformat CT images show a sufficient amount of graft bone in disc space at T11-12 (white arrows) and the pathway route for
percutaneous transpedicular interbody fusion in the T12 (black arrows). (F) Intraoperative photograph shows a technique of percutaneous
bone graft using cylindrical instrument.

instrument produced for vertebroplasty using hydroxy-
apatite blocks (Medtronic Inc., Memphis, TN, USA) by a
bilateral transpedicular approach. (Fig. 4C-F) Afterwards,
the rods of the appropriate bending were placed over the
screws through subcutaneous soft tissues and muscles.
After any bleeding within the wound was controlled, the
surgical incisions were closed.

Operative time was 210 minutes and estimated blood
loss during surgery was 95 mL. Postoperative radiograph
showed T11-12 kyphotic angle of 16 degrees (Fig. 4B).

2. Postoperative course

The patient was mobilized from the day after surgery. Low
back pain and neurological symptoms improved imme-
diately after surgery. On postoperative CT evaluation, a
sufficient amount of bone graft in T11-12 intervertebral
space was revealed (Fig. 4C-E). At 9 months after surgery,
a solid interbody fusion at the T11-12 was completed
based on assessment using reformat CT images (Fig. 3C,
E). A loss of correction on radiographic evaluations was
not detected at one year after surgery (T11-12 kyphotic
angle: 16 degrees) (Fig. 3A). The patient had no restric-
tion of daily activity and could enjoy playing golf at latest
follow-up.

Discussion

Posterior stabilization using PPSs has been recently devel-
oped as a minimally invasive alternative to conventional
posterior instrumented fusion procedures [1]. Minimally
invasive stabilization is generally applied to several spinal
disorders including degenerative disease [2], deformity
[3,4], trauma [5,6], infection [7], and metastatic tumor [8],
and many authors have described its usefulness for the
lesions and good clinical outcomes. Advantages include
reduction of blood loss, requirements for postoperative
analgesia, reduced length of hospital stay as well as ear-
lier return to previous activity. However, the minimally
invasive procedure is not as suited for bone grafting. A
minimally invasive surgery grafting technique using a
graft packing tube for a posterolateral bone graft has been
presented [1]. However, facet joint preparation for bone
graft might be complicated and there is concern about the
amount of grafting bone.

There is unanimity of opinion that a sufficient amount
of bone graft and a good environment of the grafting site
are crucial to completing a solid fusion. Compared with
the posterolateral technique, interbody fusion has several
advantages that include immediate anterior column load
shearing, large surface area for fusion, and bone graft sub-
jected to compressive loads. Posterior lumbar interbody
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fusion was originally described in 1953 [9]. The tech-
nique has grown in popularity and is now a commonly
performed procedure for several degenerative disorders.
Transforaminal lumbar imterbody fusion (TLIF) has be-
come increasingly popular as it is a less invasive posterior
interbody fusion technique [10]. TLIF has been further
developed to a minimally invasive version [11]. However,
both procedures for interbody fusion still present percuta-
neous challenges.

The pedicle is a useful access route to reach the ver-
tebral body and intervertebral disc from the back. Al-
though the assistance of fluoroscopic images is needed in
percutaneous techniques, the transpedicular approach is
safe and less invasive. With the development and spread
of minimally invasive spine surgery, the percutaneous
transpedicular approach has been applied to biopsy [12],
drainage [13,14], screw insertion, cement augmentation
and bone graft to the vertebral body. Although the percu-
taneous approach is generally used to reach the vertebral
body, some authors have used the approach to reach the
adjacent intervertebral disc. In 1998, Hadjipavlou et al.
[15] described a percutaneous transpedicular discectomy
and drainage with access from adjacent caudal pedicles
for pyogenic spondylodiscitis. Lee et al. [16] reported
transpediclar curettage and drainage with access from
adjacent cranial pedicles for infective spondylodiscitis.
PTPIF presented in this paper is a modified Hadjipavlou’s
technique for interbody fusion. The technique allows per-
cutaneous interbody fusion. However, there are several
requirements to ensure safety and effectiveness of the
procedure. First, the coronal diameters of targeted pedicle
have to be an appropriate size to permit curettage of the
disc space. Second, the disc height has to be decreased to
jam the graft bone into the disc cavity because large pieces
of bone cannot be grafted in this technique.

Disadvantages of the percutaneous technique include
a lack of strut bone grafting. Therefore, PTPIF cannot
be indicated for a patient who needs an anterior spinal
column support to treat the lesion. Considering these
characteristics of the technique and anatomical structures
of each spinal region, the indication of the PTPIF might
be limited to lesions in thoracolumbar junction, as in the
present case.

The possibility that the present case patient could have
been successfully treated by posterior instrumentation
alone cannot be denied. However, there was no doubt
about an accelerative effect of interbody fusion on the early

completion of solid intervertebral fusion. Consequently,
the patient could be successfully treated by posterior sta-
bilization using PPSs and concomitant PTPIF, with a good
result.

In conclusion, pseudoarthrosis following pyogenic
spondylitis at T11-12 could be successfully treated percu-
taneously by posterior stabilization using PPSs and con-
comitant PTPIE. The PTPIF technique might be a useful
option to perform segmental fusion in posterior stabiliza-
tion using PPSs.
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