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Progressive enlargement of
thoracic ossification of the
ligamentum flavum in
professional baseball pitchers:
a report of two cases
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Abstract

Both systemic and local factors might influence the development of ossification of the ligamentum
flavum (OLF); however, whether specific physical activities play a role in the development of OLF
remains unclear. This report presents two cases of thoracic radiculopathy owing to progressive
enlargement of thoracic OLF within a few years in Japanese professional baseball pitchers. Two
left-handed, Japanese, professional baseball pitchers in their 20s experienced thoracic radiating
pain. Mild hypesthesia of the lower thoracic vertebral levels was observed, and an increase in the
size of the OLF within a few years was identified in the lower thoracic spine using computed
tomography and magnetic resonance imaging. Neither patient exhibited myelopathy and were,
therefore, treated conservatively. Both patients were able to return to playing in top condition
within 4 months after onset. The findings in these cases suggest that thoracic OLF might increase
in size and become exacerbated in certain individuals, such as professional pitchers, who expe-
rience repeated, localized, mechanical stress on the thoracic spine, irrespective of age.
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Introduction

Ossification of the ligamentum flavum
(OLF) is widely recognized as a cause of
thoracic myelopathy and radiculopathy in
East Asia, and especially in Japan.'® OLF
is a degenerative change in the spine that
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frequently occurs with aging, with most
thoracic OLF patients being in their 50s
or older; the pathology is also more fre-
quent in men.’ Although the direct cause
of OLF remains unclear, both systemic
and local factors can influence its develop-
ment. The most common spinal level in
which OLF develops is the thoracic spine,
and traction force over the course of many
years under kyphotic spinal alignment is
thought to influence ossification.'®'" The
degree of OLF increased with age in a
cross-sectional study, but the natural
course contributing to OLF enlargement
was unclear, although OLF is predicted to
occur over time.” Only four cases of symp-
tomatic thoracic OLF in young athletes
before their 30s have been reported,'*!?
and whether specific physical activities
(manual labor, sports) play a role in the
development and enlargement of OLF
remains unclear.

We report two cases of thoracic radicul-
opathy owing to progressive enlargement of
thoracic OLF in Japanese professional
baseball pitchers.

Case Report

The reporting of this study conforms to the
CARE guidelines.'*

Case |

A 27-year-old, left-handed, Japanese pro-
fessional baseball pitcher was referred to
our institute because of intractable left
chest and upper abdominal pain with
numbness. He had no family history of ossi-
fication of the posterior longitudinal liga-
ment or ligamentum flavum. Physical
examination revealed radicular pain exacer-
bated by lateral bending, rotation, flexion,
and extension of the trunk. The pain
resolved during prolonged sitting and was
completely relieved in the supine position.

Neurological examination revealed mild
hypesthesia of the left T9-T11 levels with-
out motor disturbance or abnormal tendon
reflexes. Computed tomography (CT)
revealed left unilateral or bilateral thoracic
OLF at spinal levels T8/9, T9/10, T10/11,
and T11/12, and magnetic resonance imag-
ing (MRI) revealed foraminal stenosis with-
out compression of the central cord and
disc degeneration at segments T9/10 and
T10/11 (Figure la—h).

Because no evidence of myelopathy was
apparent, rest and physiotherapy were pre-
scribed. The patient provided consent
before receiving treatment. Physiotherapy
comprised manual therapy, postural
re-education, and exercise therapy aimed
at minimizing thoracic kyphosis-induced
spinal loading by increasing the strength
and endurance of the back extensors.'’
His symptoms gradually resolved, and he
resumed physical exercise 2 weeks later.
He was able to return to play in top condi-
tion 4 months after onset. He pitched pro-
fessionally for 2 years before retiring, after
which he threw an average of 150 pitches
per day as a batting-practice pitcher for a
professional baseball team from February
to October each year. In his fifth year as a
batting-practice pitcher, 7 years after injury
onset, at the age of 34, the left chest pain
recurred, and CT revealed enlargement
of the OLF at all thoracic Ilevels
(Figure li-n). In particular, the OLF had
fused bilaterally at the middle of the
spinal canal at spinal levels T8/9 and
T9/10 (Figure 1j, k). Conservative treat-
ment proved ineffective this time, and he
changed from work as a batting-practice
pitcher to a scorer. His symptoms disap-
peared immediately after changing jobs,
and he has continued working, without
symptoms, for 2 years. Surgical decom-
pression will be considered if he exhibits
myelopathic symptoms; regular follow-up
s on-going.
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Figure |. Case |: Radiological findings in the thoracic spine on computed tomography and magnetic
resonance imaging showing the presence of ossification of the ligamentum flavum (arrows). Left parasagittal
view (a), sagittal view (b), and axial view at T8/9 (c, g), T9/10 (d, h), TI0/11 (e, i), and T11/12 levels (f) of the
spine when the patient was 27 years old. Left parasagittal view (j) and axial view at T8/9 (k), T9/10 (1), T10/11
(m,) and T11/12 (n) of the spine when the patient was 34 years old.

Case 2

A 22-year-old, left-handed, Japanese, pro-
fessional baseball pitcher was referred to
our institute for a medical check-up. He
had no family history of ossification of
the posterior longitudinal ligament or
ligamentum flavum. CT revealed mild,
left-sided OLF at the T8/9 spinal level
(Figure 2a, b), without neurological deficits.
Two years after starting his professional
career, he experienced chest wall pain in
the left lower ribs. Neurological examina-
tion revealed hypesthesia of the left chest
at the T8/9 spinal level. Thoracic CT
showed enlargement of the OLF at the
T8/9 level (Figure 2c, d), and MRI

showed no disc degeneration in all thoracic
spinal levels (Figure 2e).

Rest and physiotherapy were prescribed
because of the lack of myelopathy, and the
patient provided consent before receiving
treatment. He was able to gradually
increase his level of physical exercise and
returned to play in top condition 6 weeks
after onset without recurrence of any
symptoms.

Discussion

We presented two rare cases of thoracic
radiculopathy owing to progressive expan-
sion of OLF in professional baseball
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Figure 2. Case 2: Radiological findings in the thoracic spine on computed tomography and magnetic
resonance imaging revealing the presence of ossification of the ligamentum flavum (arrows). Left parasagittal
view (a) and axial view at T8/9 (b) when the patient was 22 years old. Left parasagittal view (c, €) and axial
view of the spine at T8/9 (d) when the patient was 24 years old.

pitchers. Thoracic OLF might increase in
size and become exacerbated among certain
individuals, especially athletes, experiencing
repeated, localized mechanical stress on the
thoracic spine, irrespective of age.

Playing baseball, especially pitching,
might be a risk factor for thoracic OLF
enlargement. Several reports have described
risk factors for OLF, namely ethnicity,
genetics, metabolism, and systemic bone
disorders.’® Although mechanical stress
has been proposed as a possible cause of
OLF,">!121617 few clinical reports involving
younger patients have indicated the critical
role of repeated mechanical stress in devel-
oping ossification.'*'* The frequency and
size of OLF were shown to depend on the

orientation of the zygapophyseal joints of
the thoracic spine, with an increased range
of rotation resulting in larger size and
increased frequency.'® Repeated, localized,
and asymmetrical rotatory mechanical
stress caused by pitching motions may
influence the development of OLF among
high-level pitchers.'*!® In our cases, both
patients became symptomatic in their 20s,
and neither had the classical risk factors for
OLF. Furthermore, the size of the OLF
increased more rapidly than typical cases,
which exhibit increasing size over longer
periods of time.” Both patients were highly
active pitchers engaged in intensive train-
ing, including pitching almost every day.
The baseball pitching motion involves a
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distinct mechanism to facilitate high-
velocity throws: the pitcher’s trunk rotates
rapidly, and large amounts of mechanical
energy are transferred via extensive
torque.'® In addition, professional pitchers
perform this motion repeatedly during both
games and training. In fact, eight Japanese
professional baseball pitchers were reported
in Japanese newspapers to have undergone
surgery for thoracic OLF, whereas no
affected fielders have been reported.”
According to our report and others, high-
level East Asian baseball players, especially
pitchers, might represent a high-risk popu-
lation for symptomatic thoracic OLF.
However, no reports have investigated the
incidence of thoracic OLF in athletes.
Therefore, further epidemiological study
of thoracic OLF in athletes, including infor-
mation regarding sports disciplines or spe-
cific positions, is needed.

Thoracic OLF rarely causes radiculop-
athy because ossification typically begins
at the capsular portion and progresses to
the interlaminar portion of the ligamentum
flavum.?® Most reported cases present with
radiculopathy with myelopathy.>?'* In
the present cases, particularly in Case 2,
progressive expansion of ossification of
the capsular portion led to foraminal steno-
sis and unilateral radicular pain without
symptoms of myelopathy. Repeated trac-
tion force might unilaterally affect the liga-
mentum flavum owing to asymmetrical,
rotational flexion-extension movements of
the thoracic spine.'*'>'® We recommend
that clinicians include thoracic spine
pathology in the differential diagnosis
during the diagnostic workup for chest
wall pain in high-level baseball pitchers.**

Both patients in this report were treated
conservatively. Surgical treatment should
be considered in patients with myelopathy
and in those who do not respond to conser-
vative therapy. Posterior decompression
without fusion has been successful for ossi-
fied lesions in professional baseball

pitchers.'*' Although neither patient in
this study exhibited myelopathic symptoms,
long-term follow-up is needed.

In conclusion, we presented two cases
of thoracic OLF enlargement in Japanese
professional baseball pitchers. These cases
indicate that thoracic OLF might increase
in size in certain individuals, including
high-level baseball pitchers, experiencing
repeated, localized mechanical stress on
the thoracic spine. Further epidemiological
study of thoracic OLF in baseball players is
warranted.
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