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Majid Reza Farrokhi'?, Seyed Reza Mousavi*?, Mohammad Reza Tamyjidi'?, Saeed Tayebi Khorami'? Abbas
Khosravi Farsani*?, Jaloliddin Mavlonov*?, Hamid Jangi Aghdam®?, Armin Akbarzadeh®"

1Shiraz Neuroscience Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

2Department of Neurosurgery, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran

3Bone and Joints Diseases Research Center, Department of Orthopedic Surgery, School of Medicine, Shiraz University of Medical
Sciences, Shiraz, Iran

*Corresponding author: Armin Akbarzadeh Received: May 12, 2023
Address: Bone and Joints Diseases Research Center, Department of Orthopedic Revised: June 23, 2023
Surgery, School of Medicine, Shiraz University of Medical Sciences, Postal code: .

14117-18541, Shiraz, Iran. e-mail: armin.akbarzadeh@ymail.com Accepted: August 18, 2023

Thoracic ossification of the posterior longitudinal ligament (OPLL) is a rare condition that is mainly
accompanied by cervical OPLL or ossification of thoracic ligamentum flavum. In case of causing neurological
manifestations, it is preferred to treat the condition surgically. Several surgical procedures were introduced,
including anterior, posterior, or combined approaches. Laminectomy with instrumented fusion is the most
popular procedure utilized via the posterior approach. A 32-year-old obese woman, who suffered from back
pain and weakness in both lower extremities for one month, was referred to our spine outpatient clinic. Imaging
revealed lower thoracic OPLL (T7/T8 & T8/T9 & T9/T10). The posterior longitudinal ligament had a mixed
ossification pattern (beaked and continuing cylindrical). To maintain thoracic spine stability and prevent future
kyphosis, we performed laminectomy and long segment fixation (T7 to T12). The post-operative neurological
examination revealed a considerable increase in muscle strength and significant pain relief.
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Introduction diabetes mellitus, inappropriate sleep habits, and
other conditions. OPLL is more prevalent in the

ssification of the posterior longitudinal cervical spine, which has higher mobility than
ligament (OPLL) is a disorder in which thoracic vertebrae, which are stabilized by rib
calcification of the posterior longitudinal ligament articulation [1]. Thoracic OPLL usually combines
is caused by a number of factors, including obesity, with cervical OPLL or thoracic ossification
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Posterior decompression of thoracic ossification of the posterior longitudinal ligament

of ligamentum flavum, resulting in numerous
neurological impairments depending on the
extent of involvement. Both anterior and posterior
approaches have been used for many surgical
procedures, and each could be applied in particular
conditions [1]. In this study, we reported a 32-year-
old woman who was diagnosed with OPLL and had
surgical treatment in our clinic.

Case Presentation

A 32-year-old woman who suffered from weakness
in both lower extremities and the inability to
walk without help for one month was referred to
our spine outpatient clinic. It was a progressive
course. In neurological examination, the power of
both lower extremities was decreased (4/5). Her
gait was spastic and walker-assisted. Both plantar
reflexes were upward, and deep tendon reflexes
showed hyperreflexia. All sensory examinations
were normal. The sphincter tone was unchanged.
Moreover, she was obese (BMI=40 Kg/m?) and had
hypertension. Laboratory tests, including complete

blood count (CBC), electrolytes, Erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
and liver function tests (LFT) were carried out.
The plain radiographic findings were inconclusive.
Therefore, the patient underwent thoracic spine
Magnetic Resonance Imaging (MRI). The MRI
revealed spinal cord compression at the middle and
lower thoracic levels (T7/T8 & T8/T9 & T9/T10)
in favor of thoracic OPLL, which was confirmed
by CT scan (Figure 1). The posterior longitudinal
ligament had a mixed ossification type (beaked
and continued cylindrical). After performing
complete perioperative evaluations, she underwent
laminectomy along with long-segment instrumented
fixation from T7 to T12, using 12 pedicular screws
and one cross-link (Figure 2). A fter laminectomy, the
quality of decompression was assessed by reducing
the dural sac tension and increasing its pulsation
and refilling. Intraoperative neurophysiological
monitoring was performed during the procedure.
Post-operative neurological assessment revealed
that muscle power had improved and spasticity was
significantly decreased.

Fig. 1. Axial (A) and sagittal (B) views of the CT scan reveal T7 to T10 ossification of the posterior longitudinal ligament. The Magnetic
Resonance Imaging (MRI) (C) shows hypointense OPLL in the T2 MRI sequence with hypersignal change in the adjacent spinal cord.

Fig. 2. Lateral (A) and antro-posterior (B) views of post-operative X-ray radiograph of our case with thoracic ossification of the
posterior longitudinal ligament who underwent laminectomy and instrumented fusion from T6 to T11.
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Discussion

The posterior longitudinal ligament ossification is
a condition that mostly affects the cervical spine.
OPLL can induce neuropathic pain, which can be
managed by non-operative methods such as physical
therapy and analgesic medications. However, in the
case of myelopathy, surgical treatment should be
considered [1]. OPLL of the thoracic spinal column is
arare condition that usually manifests as myelopathy
[2]. OPLL is not evenly distributed geographically
throughout the world, and it is most prevalent in East
Asia, particularly Japan. Obesity is one of the most
crucial predisposing factors associated with thoracic
OPLL. A recent study found a correlation between
BMI and the incidence and severity of OPLL [3].
Various surgical methods have been described.
The purpose of OPLL surgery is to decompress
the spinal cord. The thoracic spine OPLL is less
frequent than cervical spine OPLL. However,
it is more challenging because of physiologic
kyphosis of the upper and middle parts of the
thoracic spine, the presence of watershed area in
the thoracic spine, and the difficulty of the anterior
approach in the thoracic region if demanded [1].
Several surgical methods were introduced for
decompression. They are performed via anterior,
posterior, or combined approaches. Although the
anterior approach provides direct access to OPLL,
it has some disadvantages that make it undesirable.
Anterior approach has the risk of injury to adjacent
respiratory and circulatory organs. In the case of
OPLL at multiple levels, it is difficult to extend the
anterior approach. Furthermore, many surgeons
are unfamiliar with the anterior approach [4]. The
posterior approach is a preferred one because of
its lower complication rate [5]. Several procedures,
including laminoplasty, laminectomy (with or
without fixation) [3, 6], concomitant anterior
decompression, and dekyphosis surgery are among
the options for spinal cord decompression. Our case
was suffering from T7/T8 (middle thoracic) and T8/
T9 and T9/T10 (lower thoracic) levels. Laminectomy
can be used to treat OPLL at lower thoracic levels
(T8/T9 to T11/T12). The lower thoracic region is a
transitional zone in which thoracic kyphosis alters to
lumbar lordosis. Therefore, some suggest that lower
thoracic laminectomy does not typically weaken the
posterior structural support of the spinal column,
and concomitant instrumentation is unnecessary
[1]. However, Yamazaki et al. [7] reported a case
of T10/T11 OPLL that underwent laminectomy
and developed paraparesis early post-operatively.
The patient was treated using instrumented fusion.
As a result, they concluded that the laminectomy
had affected stability in their case. In addition to
laminectomy, some patients (mainly those with
beak-type OPLL) require additional procedures
to decompress the spinal cord [4]. The necessity
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for additional decompression procedures is
determined intra-operatively by observing dural
sac tension, pulsation, and refilling. Moreover, in
the case of proper decompression, intraoperative
ultrasonography can reveal the cord’s backward
shift and increase the free space between the cord
and dural sac [8, 9]. Using sulfur hexafluoride
micro-bubble contrast, ultrasonography can assess
the blood flow to the spinal cord [10, 11]. In case
of incomplete decompression, further procedures
such as anterior decompression and dykyphosis
are required [12]. Anterior decompression can be
applied through a posterior approach by extirpation
of OPLL (direct decompression) or floating of the
OPLL (indirect decompression) [13]. When OPLL
adheres to the dural sac, floating is beneficial.
Dekyphosis surgery is another procedure that
can indirectly decompress the spinal cord by
compressing the adjacent pedicular screws and
enhancing the blood flow by shortening the spinal
cord at the OPLL level [14].

We performed laminectomy and fixation through a
posterior approach. Since our patient was obese and
had a comorbid condition (hypertension), we preferred
to shorten the time of surgery, and because pre-
operative imaging indicated no significant kyphosis
of the thoracic spine, we refused to select methods
other than laminectomy and fixation. We chose long
segment fixation (T7 to T12) to maintain the stability
of the thoracic spine and prevent future kyphosis.
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