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Abstract

BACKGROUND

Percutaneous vertebroplasty (PVP) has been widely used in osteoporotic vertebral
compression fracture (OVCF). Following surgery, the bone cement would be
positioned permanently. However, in some cases of lumbar degenerative disease,
the cemented vertebrae needs to be fixed after decompression and fusion pro-
cedure. It is difficult to implant traditional pedicle screws into the cemented
vertebrae because of the bone cement filling. At present, the main treatment
strategy is to skip the cemented vertebra and conduct a long segment fixation.
This article presents a cortical bone trajectory (CBT) fixation technique for
cemented vertebrae.

CASE SUMMARY

PVP involving the L3 and L4 was performed in an 82-year-old man due to OVCF.
During the surgery, bone cement leakage occurred, resulting in compression of
the root of the right L3 nerve. We performed a partial facetectomy to retrieve the
leaked bone cement and to relieve the patient’s neurological symptoms. After 3
mo, the patient developed lumbar disc herniation in L3/4, potentially due to
instability caused by the previous surgery. Therefore, it was necessary to perform
intervertebral fusion and fixation. It was difficult to implant traditional trajectory
pedicle screws in L3 and L4 because of the bone cement filling. Hence, we
implanted CBT screws in the L3 and L4 vertebrae. As a result, the patient’s
symptoms resolved and he reported satisfaction with the surgery at follow-up
after 8 mo.

CONCLUSION
It is feasible to utilize CBT in cemented vertebrae for the treatment of lumbar
degenerative disease.

Key Words: Cortical bone trajectory; Cemented vertebrae; Lumbar degenerative disease;
Spinal fixation; Bone cement leakage; Case report
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Core Tip: It is difficult to implant traditional trajectory (TT) pedicle screws in the
cemented vertebrae. Cortical bone trajectory (CBT) may be a feasible method because
of short implantation depth and location at the rear of the vertebrae. We successfully
implanted CBT screws in the cemented vertebrae. The application of CBT provides a
new method for the fixation of the cemented vertebrae and expands the indication for
CBT. Meanwhile, we used two tips to decrease the rod curvature and simplify assem-
bly in the hybrid screw technique for which CBT and TT were used in the same set.

Citation: Chen MM, Jia P, Tang H. Cortical bone trajectory fixation in cemented vertebrae in
lumbar degenerative disease: A case report. World J Clin Cases 2021; 9(28): 8609-8615

URL: https://www.wjgnet.com/2307-8960/full/v9/i28/8609.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i28.8609

INTRODUCTION

Percutaneous vertebroplasty (PVP) has been widely applied for the treatment of
osteoporotic vertebral compression fracture (OVCF)[1]. Polymethylmethacrylate
(PMMA) is used as the bone cement, which is permanently implanted into the ver-
tebral body[2]. However, several elderly patients have concomitant lumbar degene-
rative disease and severe osteoporosis[3,4]. In such patients, we prefer to perform a
minimally invasive PVP if they experience OVCF. Subsequently, several patients may
require decompression and fixation if there is a deterioration in lumbar degenerative
disease. However, it is difficult to utilize traditional trajectory (TT) screws to fix the
cemented vertebrae because of the bone cement filling. At present, the main treatment
strategy is to skip the cemented vertebra and conduct a long segment fixation, which
may not provide sufficient stability, especially for successive vertebrae.

Herein, we report the case of a patient with lumbar disc herniation who underwent
PVP of two successive vertebrae. During the surgery, bone cement leakage occurred,
and open decompression was performed to remove the leaked bone cement. After 3
mo, lumbar disc herniation occurred at the decompressed segment, and a cortical bone
trajectory (CBT) pedicle screw was used to fix the cemented vertebrae.

CASE PRESENTATION

Chief complaints
An 82-year-old man complained of serious backache accompanied by radiating pain to
the right lower extremity.

History of present illness

The patient presented to a local hospital for acute exacerbation of chronic lower back
pain 3 mo ago. Magnetic resonance imaging (MRI) revealed a high signal area in T2-
weighted images of the vertebral bodies of L3 and L4, with the L2/3 presenting corres-
ponding segment canal stenosis (Figure 1). However, the patient did not exhibit any
obvious lower extremity neurological symptoms. Therefore, PVP was performed
based on the diagnosis of OVCF (L3, L4). Unfortunately, bone cement leakage
occurred during the surgery, which led to severe neurological symptoms. Computed
tomography (CT) revealed that the right intervertebral foramen of L3/4 had a high
density shadow (Figure 2). Leaked bone cement compressed the root of the L3 nerve,
which caused a stabbing pain radiating to the skin of the anterior-lateral thigh. A local
surgeon administered an epidural steroid injection that can temporarily alleviate
neurological symptoms. However, after 2 d, the patient’s pain recurred and was
unbearable. The patient was transferred to our hospital and complained of lower back
pain accompanied by radiating pain in the right thigh. The patient was maintained in
bedridden status because even light activity resulted in unbearable pain. We therefore
performed a partial facetectomy to retrieve the leaked bone cement using a posterior
approach. Following this procedure, the neurological symptoms completely resolved,
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Figure 1 Magnetic resonance imaging showing L3, L4 fracture and L2/3 spinal stenosis. A and B: Abnormal signs in the vertebral body of L3, L4
and segmental stenosis of L2/3 in sagittal images; C and D: Spinal stenosis of L2/3 in the cross-sectional images.

Figure 2 Leakage of bone cement located in the right intervertebral foramen of L3/4. A: Sagittal image; B and C: Cross-sectional images of L3/4.
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although slight backache persisted. The patient was subsequently discharged from the
hospital.

After 3 mo, the patient experienced serious backache accompanied by radiating pain
to the right lower extremity and revisited our hospital. The radiating pain was mainly
located from the back of the thigh to the inner side of the shin. The visual analog scale
score was 8.

History of past illness

The patient had a previous diagnosis of high blood pressure and coronary heart
disease.

Personal and family history

The patient had been drinking for about 20 years, intaking about 200 mg per day. He
had no history of smoking and no significant family history.
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Physical examination

Numbness and hypoesthesia at the medial lateral of the right shin skin, and the muscle
strength of the dorsiflexion ankle decreased to level 4. A positive Lasegue’s sign on the
right lower extremity was noted. Bilateral patellar and Achilles tendon reflex could not
be evoked. Perianal sensation and anal sphincter muscle strength were normal.
Babinski sign was negative.

Laboratory examinations
Troponin-T and N-terminal pro-brain natriuretic peptide were normal. Arterial blood
gas analysis revealed partial pressure of blood oxygen was 81.7 mmHg.

Imaging examinations

MRI revealed a right lumbar disc protrusion located at L3/4 and spinal canal stenosis
atL2/3 (Figure 3).

FINAL DIAGNOSIS

This patient was diagnosed with lumbar disc herniation (L3/4) which compressed the
root of the L4 nerve.

TREATMENT

Since sciatica was the patient’s main symptom, discectomy and nerve root decom-
pression were the principal objectives to alleviate acute pain. Moreover, considering
the potential spinal instability caused by the previous decompression, performing
intervertebral fusion and fixation to ensure long-term surgery efficacy was inevitable.

The surgery scheme was designed to include discectomy, intervertebral fusion,
pedicle screw fixation, and a topping-off strategy. It was difficult to implant TT pedicle
screws into L3 and L4 because of the bone cement filling. We therefore applied CBT
screws to fix the cemented vertebrae. The entry point was set in the lateral point of the
pars interarticularis. The angle projected from 5-o0’clock to 11-0’clock in the left pedicle
and from 7-o’clock to 1-o’clock in the right pedicle (Figure 4). The right isthmus of the
L4 Lamina had an iatrogenic defect from the previous surgery, so it was not suitable
for implantation of the pedicle screw. Subsequently, TT screws were implanted into L2
and L5. Furthermore, considering the fusion of multiple segments in the lumbar spine,
an interspinous stabilization device was placed between L1 and L2 to avoid adjacent
segment disease (ASD).

OUTCOME AND FOLLOW-UP

After surgery, the symptom of the right lower extremity radiating pain immediately
resolved. On postoperative day 5, the patient left the bed and walked around the room
with the use of a waist brace. At 8 mo after surgery, the patient could take care of
himself without assistance, and reported satisfaction with the surgery at the outpatient
clinic follow-up. The CT reconstruction images are shown in Figure 5. No related
complications occurred.

DISCUSSION

PVP has been an effective measure for the treatment of OVCEF[1]. PVP has been widely
used in clinical practice since it immediately enhances vertebral stability and quickly
relieves pain. The most common filling material is PMMA cement, which rapidly
solidifies after being injected into the vertebrae and remains in the body permanently
without degradation[2]. In many cases, people who experienced PVP also have
concomitant lumbar degenerative disease[5]. Subsequently, several patients may need
surgery for further decompression and fixation owing to severe degeneration. How-
ever, it is challenging to fix the cemented vertebrae due to the bone cement filling.
Moreover, long segment instrumentation in the method of skipping the cemented
vertebrae, especially for successive vertebrae, cannot achieve the lumbar stability of
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Figure 3 Magnetic resonance imaging showing lumbar disc herniation. A and B: The herniated disc in the sagittal plane (orange arrow); C and D: The
herniated disc in the axial plane (orange arrow).

A

Figure 4 Screw implantation angles and entry points in the intraoperative images. A: Anteroposterior image; B: Lateral image.
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internal fixation. In addition, elderly patients with osteoporosis may have comorbid
conditions and be intolerant of major surgeries. Therefore, choosing a suitable fixation
method is crucial.

We therefore applied CBT screws to fix the cemented vertebrae. Santoni first
reported the application and related biomechanical study of CBT in 2009[6]. CBT was
initially designed for improving the fixation strength in patients with osteoporosis.
Compared to the TT screw, the implantation of the CBT screw does not require
exposure of the facet joint and is minimally invasive. Therefore, less dissection and an
inferior entry point expanded the indications of CBT[7,8]. Moreover, CBT is also used
in revision patients with ASD and can be considered as a rescue technique using TT
screws[9,10]. Pacione reported on an 83-year-old female diagnosed with L4 OVCF and
lumbar spinal stenosis (L3/4) who was treated with PVP (L4) and decompression
(L3/4). CBT screws were applied in L3 and L5 for spinal stability. After 3 mo, the
patient experienced an adjacent segment fracture in L3 and underwent PVP with a
common procedure negating impediment of CBT[11]. Shi published the application of
CBT in spinal tuberculosis in which CBT screws were implanted in diseased vertebrae
to strengthen the stabilization and reduce instrumented segments. The method is
suitable for diseased vertebrae fixation because of the short implantation depth and
location at the rear of the vertebrae[12].

The internal fixation stabilization is essential for spine fusion in osteoporosis
patients. It has been reported that CBT improved the pullout strength by 30% and the
insertional torque was 1.7 times higher than that of the TT screw[6,13]. Moreover,
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Figure 5 Morphology and location of implants from three-dimensional reconstruction images. A: Anteroposterior image; B: Lateral image.
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double fixation can also increase instrumentation stability in osteoporosis patients.
Ueno reported on a 64-year-old female with severe osteoporosis who underwent
spinal fixation and fusion using two sets of screw systems (CBT and TT) to enhance
stability; every pedicle was implanted with two different screws[14].

In our case, an interspinous stabilization device was used to prevent ASD after
multiple lumbar spine fusion (topping-off). The increasing activity in the adjacent
segment due to fusion of distal segments would lead to further disc degeneration.
Therefore, an interspinous stabilization device, which limits the range of the adjacent
segment and reduces the disc stress, can effectively decrease the incidence of ASD[15,
16].

In the present case, we applied a hybrid screw technique in which CBT and TT were
used in the same set. The placement of a rod could be difficult because the entry points
are located in different sagittal planes. Therefore, we used two tips to decrease the rod
curvature and simplify assembly. First, the CBT screws should be implanted in
successive vertebrae in the hybrid screw technique. Second, the entry points in the
region of the junction of the TT and CBT should be adjusted in the controllable area. In
our patient, for example, the TT screw implantation in L5 can be downward and the
CBT screw in L4 can be upward in the normal range. Therefore, it is feasible to reduce
the curvature of the rod at the junction of the TT and CBT. However, not all cemented
vertebrae can be fixed using CBT, particularly for the cement existing in the pedicle.
Therefore, it is necessary to perform preoperative CT to evaluate and program the
screw implantation trajectory. The limitations of this study were the limited number of
cases and the short follow-up time. In the future study, more patients should be
included and a longer follow-up time should be applied.

CONCLUSION

It is feasible to utilize CBT in cemented vertebrae in the treatment of lumbar dege-
nerative disease. The application of CBT provides a new method for the fixation of the
cemented vertebrae and expands the indication for CBT.
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