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Abstract

central cervical spinal cord injury (SCI).

Background: We report a patient with unusual occipital neuropathic pain (at-level neuropathic pain) due to a small

Case presentation: A 50-year-old man presented with severe bilateral occipital pain after falling from a height of 2
m, 2 weeks ago. The degree of pain was evaluated to be 9 out of 10 using the numeric rating scale (NRS). The
nature of the pain was tingling, burning, and piercing, and hyperalgesia was present over the bilateral posterior
head regions. Greater occipital nerve block with bupivacaine and dexamethasone was not effective. On axial T2-
cervical magnetic resonance imaging (MRI), a focal high signal change was observed in the central portion of the
spinal cord at the C2 level. We deliberated that the patient’s pain was due to the SCI observed on MRI, and after
administration of oral medications, the NRS pain score reduced from 9 to 2.

Conclusions: Neuropathic pain caused by SCI varies according to the location and degree of injury of the pain-
related neural tracts; therefore, clinicians should closely observe the pain patterns and findings on imaging in
patients with SCI to determine the cause of pain accurately.
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Background
Neuropathic pain is a difficult complication of spinal
cord injury (SCI) to manage as it can be severely debili-
tating and can result in inactivity and psychological
problems, such as depression and anxiety [1]. It arises as
a direct consequence of lesions in the somatosensory
system, especially the lateral spinothalamic tracts [2].
Neuropathic pain is suspected when the nature of the
pain is shooting, electric, burning, itching, pricking, tin-
gling, or cold, and the location of the pain is in a region
of sensory disturbance [3]. Neuropathic pain due to SCI
can be divided into two main types, at-level and below-
level neuropathic pain [4]. At-level neuropathic pain is
pain that occurs in a segmental or dermatomal pattern
within the dermatome at the level of neurological injury
and three dermatomes below this level. Below-level
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neuropathic pain refers to pain that presents diffusely
caudal to the level of SCI, more than three dermatomes
below the level of SCL

In this study, we present a patient with unusual pres-
entation of at-level neuropathic pain after SCI.

Case presentation

A 50year-old-man visited the Department of Physical
Medicine and Rehabilitation at a university hospital be-
cause of severe bilateral occipital pain after falling from
a height of two meters, 2 weeks ago. The neck had flexed
upon hitting the ground. His pain started immediately
after the accident, and the numeric rating scale (NRS)
score was 9 out of 10. The pain was tingling, burning,
and piercing in nature with hyperalgesia over the bilat-
eral posterior head regions. No sensory deficits were ob-
served in the wupper and lower limbs or trunk.
Furthermore, there was no motor weakness. The deep
tendon reflexes were normal in the upper and lower
limbs. The patient’s anal tone and perianal sensation
were intact. Ultrasound-guided greater occipital nerve
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block with 1.5 mL of 0.5% bupivacaine and 4 mg of dexa-
methasone was performed, and no short- or long-terms
effects were not found. On axial T2-cervical magnetic
resonance imaging (MRI) (1.5 T, Magetom Vision, Sei-
mens, Erlangen, Germany; reconstrunction matrix =
216 x 152, field of view =140 x 140 mm?, echo time =
100 ms, repetition time =3739 ms) performed 2 weeks
post-injury, a focal high signal change was observed in
the central portion of the spinal cord at the C2 level,
with no bone fracture (Fig. 1). Also, mild central canal
stenosis was presented at the C4-5 and C5-6 levels.
The SCI manifested on cervical MRI seemed to have re-
sulted in the patient’s pain. After administration of oral
medications, including 150 mg of pregabalin twice daily,
75mg/625 mg of tramadol/acetaminophen twice daily,
and 10 mg of buprenorphine (skin patch) once weekly,
the patient’s pain became bearable (NRS score: 2).

Discussion and conclusions

The neurons of the lateral spinothalamic tract originate
in the spinal dorsal root ganglia and enter the spinal
cord via the posterior horn. Subsequently, they decussate
across the anterior white commissure and ascend in the
lateral spinothalamic tract on the contralateral side [5].
Damage of this neural tract from SCI can result in
neuropathic pain at or below the level of the injury. In
our patient, neuropathic pain following SCI occurred in
the bilateral occipital regions, which corresponds to the
C2 dermatome [6]. The neuropathic pain seemed to
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have resulted from the injury of the central portion of
the spinal cord at the C2-3 level. Due to the lesion, only
the bilateral lateral spinothalamic tracts receiving pain
signals from the C2 dermatome were damaged in the de-
cussation portion, without involving the lateral spinal
neural tracts, such as the lateral spinothalamic tract
leading to the brain after the decussation (containing af-
ferent fibres below the lesion) and the corticospinal tract
(Fig. 1). Consequently, following SCI from the fall,
neuropathic pain at the level of the injury, which was at
the C2 dermatome, developed in our patient, with no
significant motor deficits. The condition of our patient
corresponds to central cord syndrome. Usually in pa-
tients with central cord syndrome, motor weakness is
manifested below the level of injury with sensory deficits.
Because upper extremity motor fibres are located more
centrally than lower extremity motor fibres, motor func-
tion of upper extremities is typically more severely im-
paired than lower extremities [7]. However, when the
lesion size is small as in our patient, only bilateral pain
and loss of tactile sensation at the affected level can be
manifested without motor deficits.

Here, we reported a case of unusual occipital neuro-
pathic pain due to a small central cervical SCI. As SCI
can cause neuropathic pain in various aspects, depend-
ing on the location and degree of the injury of the pain-
related neural tracts, clinicians should closely observe
the pain patterns and findings on imaging in patients
with SCI to determine the cause of pain accurately.

Fig. 1 a, b, ¢ Three sequential cranial to caudal axial T2-weighted cervical spine magnetic resonance images at the C2-3 disc-level reveal focal
high signal intensity in the central portion of the spinal cord. d A schematic diagram of the lateral spinothalamic tracts and injured area in the
cervical spinal cord. The area within the blue circle indicates the injured region
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