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Fig. 1 Normal and irregular bowling form.
In a normal bowling action, the ball is swung smoothly from the front of the body to behind the body, like a pendulum. In this case, the
ball was swung with force, followed by a free fall drop. The patient felt a shock in the neck and shoulder each time they swung the ball.
These pictures are reproduced by Taro Kitamura.

Fig. 2 MRI of the brain and spine, and CT myelography.

(A) Sagittal gadolinium-enhanced T,-weighted MRI of the brain (1.5 T, 3D GRE, TR = 3.71, TE = 1.35). The inferior intercavernous sinus and
horizontal sinus were mild extended. The cerebellar tonsil was slightly dropping. (B) Sagittal fat-suppressed T,-weighted MRI of the upper
spine (1.5 T, FSE, TR = 3,450, TE = 95). Hyperintense lesions dorsal to the spinal dural sac, representing the epidural space expansion, were
found (arrows). (C) Axial gadolinium-enhanced T,-weighted MRI of the brain (1.5 T, 3D GRE, TR = 3.71, TE = 1.35). The meninges showed
diffuse thickening and enhancement. (D) Sagittal fat-suppressed T,-weighted MRI of the lower spine (1.5 T, FSE, TR = 5,010, TE = 94)
showed characteristic dorsal epidural signal changes contributing to the “Dinosaur tail sign” (arrowheads). (E) CT myelography at Th2 level,
showing epidural contrast agent leakage in the spine (dash lines). (F) Axial gadolinium-enhanced T,-weighted MRI of the brain (3 T, 3D GRE,
TR = 8.76, TE = 4.1). The thickness and enhancement of meninges disappeared on symptom improvement after 4 months.
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Abstract

Cerebrospinal fluid leakage and abducens nerve palsy caused by bowling activity

Hiroyasu Inoue, M.D.”, Masaya Takemoto, M.D.”, Masahiro Muto, M.D.”?,
Taro Kitamura, M.D.” and Kentaro Yamada, M.D."

YDepartment of Neurology, Nagoya City East Medical Center
“Department of Neurosurgery, Social Insurance Chukyo Hospital
¥Department of Radiology, Nagoya City East Medical Center

Cerebrospinal fluid leakage can develop due to traffic trauma or lumbar puncture; however, in many cases, it develops
spontaneously without any obvious cause. This report describes a case of cerebrospinal fluid leakage caused by bowling
activity. A 57-year-old woman adjusted her bowling form, which led to the development of an orthostatic headache and
double vision. Cerebrospinal fluid leakage and right abducens nerve palsy was diagnosed, which was resistant to
conservative treatment. An epidural blood patch was performed, leading to an improvement in the headache and
abducens nerve palsy. The hypotension and nerve palsy may have been caused by small amounts of cerebrospinal fluid
leakage due to repeated traction of the brachial plexus and nerve root resulting from an irregular bowling form. To the
best of our knowledge, there are no reported cases of cerebrospinal fluid leakage caused by bowling; therefore, this is a
valuable case to investigate the mechanism of onset. Similar mechanisms may have remained undiscovered in other
cases of spontaneous intracranial hypotension.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:202-205)
Key words: cerebrospinal fluid leakage, orthostatic headache, abducens nerve palsy, bowling, intracranial hypotension




