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Abstract
Ossification of ligamentum flavum (OLF) is calcification of the ligamentum flavum,
which might narrow the spinal canal and causes myeloradiculopathy. This condition mainly

affects the lower thoracal segment. Published reports on OLF are mostly from East Asia. There

Neurosurgery Faculty of Medicine Universitas was only one Indonesian OLF case that had been published. The majority of OLF involves a
i S e S WA s single level only. This is the first Indonesian case-report on multilevel OLF. Through this case
Hospital

Surabaya. Indonesi report, we aim to describe the natural history of the patient and our treatment strategy in
aUrabaya, Indonesia -

managing the multilevel OLF case.

Delayed time to surgery is the key contributory factor in unfavorable surgical outcome
in thoracic OLF. Choosing an appropriate surgical procedure is important. The neurological
symptoms of the patient may not improve or worsen when an inadequate surgical procedure is

used..
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Introduction

Ossification of ligamentum flavum (OLF) is a pathologic heterotrophic calcification of
the ligamentum flavum which are more common at the lower thoracal segments.* The presence
of OLF might narrow the thoracic spinal canal and causes slowly-progressing
myeloradiculopathy.® The treatment of choice for OLF is surgical decompression,* although
microsurgical approaches and minimally invasive surgery have also been practiced.>®

Published reports on OLF are mostly from East Asia, namely China, Japan, and South
Korea,>"* although cases from other ethnicities have been reported as well.*'" One large study
found that OLF is more prevalent among people aged 50-59 years old.!" A small Korean study
found that the mean age of diagnosis was 60.9 years old, although the subjects ranged from 38 to
80 years old.* There was only one Indonesian OLF case that had been published.'? To the best of
our knowledge, this is the first published multilevel OLF case from Indonesia. Through this case
report we aim to describe the natural history of the patient and our treatment strategy in managing

multilevel OLF case.
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Case report

A 51-year-old female came to our hospital with chief complaint
of numbness on the soles of her feet since 11 months before admission
which had radiated to her waist and back since 3 months before
admission. She also felt pain on activities or walking which improved
upon resting. There was no sphincter dysfunction.

She initially went to physical medicine and rehabilitation clinic
but never experienced significant improvement. Patient also had a
history of traumatic event in which she fell from her motorcycle four

months before admission. She was a housewife and frequently did the

family’s laundry with her back bending down.

Figure 1. T2-weighted MRI of the patient. OLF at multiple level of thoracic
vertebrae were identified (lypointense structures noted by the orange arrows).
Evidence of canal stenosis and medullary compression was especially notable

at T7-8 and T9-10 (blue arrow)

Figure 2. Intraoperative finding. The ossified ligamentum flavum was burred
to decompress the canal.

Physical examination was significant for mild pain (visual
analog score 3), intermittent claudication, hypoesthesia at the level of

11" thoracic vertebrae (T11), and positive babinsky reflex on right

lower extremity. All laboratory value was within normal limit. A T2-
weighted magnetic resonagge imaging (MRI) revealed the presence of
OLF at the level ()I‘T2-3,§-5, T5-6, T7-8, T8-9, T9-10, and T10-11
(Fig. 1).

We diagnosed the patient with thoracal myeloradiculopathy and
canal stenosis due to OLF alT2—3,€—5, T5-6, T7-8, T8-9, T9-10, and
T10-11. Preoperative modified Japanese Orthopedic Association
(mJOA) score was 9 (Table 1) indicating that the patient had severe
myelopathy.'* We performed decompressive laminotomy according to
the level of the lesion and OLF removal (Fig. 2).

Postoperative motor function at first clinically worsened, but
after oral medication with dexamethasone, it recovered gradually.
There was no evidence of cerebrospinal fluid (CSF) leakage at the
operative site. On postoperative day (POD) 7, the mJOA score
improved one pointon the sensory dysfunction aspect with Hirabayashi

Recovery Rate (HRR) of 50%, indicating fair recovery.'*

Table 3. Assessment of mJOA score of the patient (in bold). Patient’s lower
extremity was severely affected. No auionomic dysfunction was noted.

Motor dysfunction score  0—Inability to move hands

of the npper extremity |—Inability to eat with a spoon, but able to move hands
2—Inability to button shirt, but able to eat w/'a spoon
3—Able to button shirt w/great difficulty
4—Able to button shirt w/slight difficulty
5—No dysfunction

Motor dysfunction score (0—Complete loss of motor and sensory function

of the lower extremity 1—Sensory preservation w/e ability to move legs
2—Able to move legs, but unable to walk
3—Able to walk on flat floor w/a walking aid {cane or crutch)
4—Able to walk up and/or down stairs w'hand rail
S5—Moderate-to-significant lack of stability, but able to walk up
and/or down stairs w/o hand rail
&—Mild lack of stability but walks w/smooth reciprocation unaided’
T—No dysfunction

Sensory dysfunction 0—Complete loss of hand sensation

score  of the wupper 1—Severe sensory loss or pain

extremities 2—Mild sensory loss
3—No sensory loss

Sphincter  dysfunction 0—Inability to micturate voluntanily

score 1—Marked difficulty with micturition
2—Mild to moderate difficulty with micturition
3—Normal micturition

Discussion

A simple, non-systematic search on Google Scholar yield 256
publications about OLF but only one was from Indonesia. The study
reported a case of OLF at the level of T9-11."2 Our case-report is the
first publication on multilevel OLF from Indonesia.

Our case-report, on the other hand, was about multilevel OLF
in a 51-year-old female. Reports on prevalence of OLF based on age
group has been diverse. A study on 993 cases of OLF found that this
condition is more prevalent among people aged 50-59 years and is
more common among males.'" Kang and colleague found that the mean
age at OLF diagnosis was 60.9 years old (range 38-80 years old), but

this publication was limited to only 51 patients who underwent
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decompressive laminotomy.?

Published OLF cases have mainly came from East Asia.? A
cross-sectional study from Korea on 2134 MRI images of patients with
back pain revealed that thoracic OLF was found in 16.9% of the
subjects. Contrary to the previously mentioned study,'" this study found
that most patients were male.> Guo and colleague did a similar study on
1736 Chinese subjects but found a relatively smaller number of case
(3.8%) with female predominance. The majority of findings was single-
level OLF (68.2%), while multiple level was found in 31.8%."

Qur patient came with chief complaint of numbness and
intermittent claudication, indicating the presence of myelopathy. This
numbness radiated to her waist and back. She was found hypoesthetic
at T11, quite similar to described progression of the disease.'® The
sensory symptoms of thoracal myeloradiculopathy due to OLF might
vary from numbness to paresthesia, while motor ones range from slight
weakness to severe spasticity.'” Autonom symptoms could present as
sphincter dysfunction'®! but these were not found in our case.

Diagnosis of OLF was based on whole spine MRI. The majority
of OLF occurs at thoracal segments and rarely on cervical segments. ™
The most common location is at lower thoracal™!!, and occasionally
occur at upper thoracal’' OLF presenting at multilevel is also
possible.'®? In fact, 10-25% of OLF involves multilevel. The decision
to prefer whole spine MRI was due to the fact that as many as 15% of

15

multilevel OLF were non-continuous.” MRI focused on certain

segments thus would risk missing some stenotic sites.

Consideration for surgical procedurggpreference was based on
some fagtors: OLF with no ossification in Ee median ion of the
lamina/lateral type/extended type/enlarged type, consid::)%nch-do
laminectomy and fenestration; OLF with ossification in the midlineg

lamina/ fused type/tuberous type, consider en bloc laminectomy;
ateral/extended/enlarged  types of unilateral OLF, consi
hemilaminectomy; F with ossification of dura mater, considerﬁ
bloc laminectomy by removing the ossified mass and surrounding dura
mater simultaneously while leaving the arachnoid intact.*

We did seven-level decompressive laminotomy according to
the level of the lesion and OLF removal to relieve the canal stenosis.
Decompregsive laminotomy is the preferred treatment in such cases,
although other techniques such as fenestration laminoplasty and
hemilaminectomy have been utilized as well**>2% Although
decompressive laminotomy is widely practiced in the case of OLF,
functional status might remain poor afer surgery.** Dural tears have
also been reported to complicate postoperative care.™ A retrospective

study on multilevel OLF at thoracal and lumbal segments suggested that

staged surgery can effectively achieve neurological recovery. However,
there is always risk that the patient declines prior to second surgery.*’
Case-reports on OLF recurrence after initial surgical decompression
had also been reported.?

In our case, however, such complication did not occur and
patient recovered gradually despite initially experienced worsening
motor ability. Unfortunately, mJOA score improvement in our case was
only one point on the sensory dysfunction aspect with fair recovery. A
meta-analysis on post-laminectomy outcome found that the mean
neurological improvement among OLF patients were 3.03 points on
JOA score.”* Higher preoperative mJOA score was found to correlate
with better recovery rate.”

To date, there is no agreed cut-off point on when to best operate
on thoracic myelopathy due to OLF. QOur patient had experienced this
symptoms since 11 months prior to admission. In a study on 24 cases
of OLF, duration of symptoms prior to suggigal intervention was longer
in those who recovered poorly, despite not statistically significant.
Aizawa et al. reported in a retrospective study that shorter time-gap
between onset of symptoms to surgical intervention yield better
postoperative outcome among patients with thoracic myelopathy.*”

Transient decrease in motor score was observed in out patient.
Post-laminectomy neurological deterioration in thoracic myelopathy
cases have been previously described. A retrospective study reported
that this event was present in 13.7% of patients. Risk factors of post-
operatiye deterioration was found to be spinal canal occupancy ratio >
70%, intraoperative bleeding > 800 ml, and episode of mean arterial
pressure < 81 mmHg.*' Preoperative signal change ratio on MRI also

£32

correlated with neurologic deterioration.™~ Among cervical cases,
acute postoperative weakness has been reported as well. A case report
on patient with spondylotic cervical myelopathy found that acute
weakness following cervical spine decompression improved after
stabilizing patient’s mean arterial pressure and corticosteroid
administration.®

Acute neurological deterioration following decompressive
spine surgery is thought to be due to ischemia-reperfusion injury.* An
in vivo study on degenerative cervical myelopathy (DCM) mouse
model, delayed decompression caused 1.5 to 2 fold increase of
inflammatory cytokines.** Early decompression, on the other hand,
gave better neurological improvement and pain resolution. This finding
indicated that after an ischemic insult to the spine, reperfusion of the
spinal cord would induce inflammatory response which contribute to
neurological worsening.*

Incident of neurological deterioration following decompression
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up to 24 hour after decompression had been known.® It is said to be
more common among elderly population and/or those with
comorbidities such as atherosclerotic vessels and hypertension.”
Likewise, the patient in the present case-report presented to us 11

months after the onset of symptoms with history ol hypertension.

Conclusion

Thoracic OLF is a common cause of thoracic
myeloradiculopathy. Symptomatic thoracic OLF is usually progressive
and refractory to conservative treatment. Eventhough there is no agreed
cut-off point on when to best operate on thoracic myelopathy due to
OLF, shorter time-gap between onset of symptoms to surgical
intervention yield better postoperative outcome. Delayed time to
surgery is the key contributory factor in unfavorable surgical outcome
in thoracic OLF. Choosing an appropriate surgical procedure is
important. The neurological symptoms of the patient may not improve

or worsen when an inadequate surgical procedure is used.
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