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A B S T R A C T

Cervical myelopathy due to a disc herniation commonly manifests with difficulty in walking, spastic weakness of
upper limbs and hands, hyperreflexia, and patchy sensory loss due to mechanical disruption and vascular
compromise of spinal cord pathways to the extremities. We report a rare manifestation of cervical myelopathy in
a thirty-five year old woman with an acute cervical disc herniation in the form of Horner's syndrome.

1. Introduction

Cervical myelopathy is a clinical syndrome resulting from dys-
function of the spinal cord [1]. Early symptoms of cervical myelopathy
include weakness, decreased sensation, diminished dexterity, and gait
instability, while later symptoms include urinary and bowel incon-
tinence, and spasticity [2]. There are no pathognomonic findings, but
classic neurologic exam signs include pathologic reflexes such as
Hoffman sign, Babinski sign, and ankle clonus [1,2].

However, cervical myelopathy can theoretically be caused by any
disruption of the pathways in the cervical spine, which may lead to a
wide array of different presenting symptoms. Rare cases include pre-
sentations of false localizing sciatica-like leg pain, acute onset para-
plegia, and hypoventilation [3–5]. We present a rare case of a 35-year-
old female presenting with concurrent cervical myelopathy and Hor-
ner's syndrome caused by an acute C6–7 disc herniation.

Horner's syndrome is characterized by injury to preganglionic first
order, second-order, or third-order neurons that constitute the sympa-
thetic innervation to the head and neck [6]. Patients classically present
with a triad of ipsilateral pupillary miosis, partial eyelid ptosis, and
anhidrosis. Common etiologies of Horner's syndrome include surgery,
trauma, or tumors that interrupt sympathetic nerve signaling along the
three-neuron pathway [7]. There is no specific treatment for Horner's
syndrome, but it most often resolves when the underlying cause (e.g
trauma, iatrogenic, infection) is accurately identified and treated.

2. Case report

A 35-year-old female initially presented to an optometrist, and
subsequently an ophthalmologist, for evaluation of worsening right eye
visual acuity. She was diagnosed with Horner's syndrome after she was
found on examination to have right eye ptosis and miosis and sent to
neurology and neurosurgery for further evaluation. Upon questioning
she noted right sided radiculopathic arm pain, subjective right arm and
leg weakness, as well as decreased right arm sensation. On examination
cranial nerves were intact, and motor examination revealed full
strength in all extremities. There was mild right eyelid ptosis and ani-
socoria (right pupil smaller), with both pupils reactive to light.
Extraocular movements were intact and conjugate in all cardinal di-
rections without nystagmus. Sensory examination was significant for
diffuse numbness of the right extremities and trunk. She had 3+ hy-
perreflexia of both patellar reflexes.

Computed tomography (CT) of the brain was unremarkable. A CT
angiogram of the neck showed no evidence of vascular dissection. MRI
of the cervical spine revealed a large C6–7 paracentral disc herniation
causing severe stenosis and cord compression, along with T2 cord signal
change suggesting edema versus gliosis. (Figs. 1 and 2). Given the
physical exam and imaging findings, the patient elected to undergo a
C6–7 anterior cervical discectomy and interbody fusion. A significant
herniated disc fragment was removed during surgery. A 6mm lordotic
cervical allograft was inserted and a 14mm titanium plate was placed
from C6 to C7 (Fig. 3).

Immediately after surgery the patient had a persistent Horner's

https://doi.org/10.1016/j.inat.2019.01.016
Received 13 June 2018; Received in revised form 11 January 2019; Accepted 27 January 2019

☆ Declarations of interest: none.
⁎ Corresponding author at: Dept. of Neurosurgery, Rhode Island Hospital, 593 Eddy Street APC-6, Providence, RI 02903, USA.
E-mail address: AOyelese@Lifespan.org (A.A. Oyelese).

Interdisciplinary Neurosurgery 17 (2019) 19–22

2214-7519/ © 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/22147519
https://www.elsevier.com/locate/inat
https://doi.org/10.1016/j.inat.2019.01.016
https://doi.org/10.1016/j.inat.2019.01.016
mailto:AOyelese@Lifespan.org
https://doi.org/10.1016/j.inat.2019.01.016
http://crossmark.crossref.org/dialog/?doi=10.1016/j.inat.2019.01.016&domain=pdf


syndrome, but experienced partial resolution of her pain and numbness
in the right upper extremity. Five months postoperatively, the patient
reported resolution of her right arm pain and right arm/leg hy-
poesthesias, as well as improved visual acuity and resolution of her
right eye miosis and ptosis.

3. Discussion

Horner's syndrome results from damage to the sympathetic nervous
system at any level of the three-order neuron pathway (Fig. 4) [6].
Sympathetic neurons originate in the posterolateral hypothalamus and
travel through the brainstem and cervical spinal cord, terminating in
the ciliospinal center of Budge located in the interomediolateral cell
columns between C8 and T2 in the spinal cord. Pre-ganglionic sympa-
thetic neurons exit the spinal cord via the ventral nerve roots from C8-

Fig. 1. Preoperative MRI of the cervical spine, T2 sagittal sequence demon-
strating intervertebral disc herniation and spinal gliosis at the C6–C7 junction.

Fig. 2. Preoperative MRI of the cervical spine, T2 axial sequence demonstrating
intervertebral posterior disc herniation at the C6–C7 junction.

Fig. 3. Five-month Post-operative lateral cervical spine X-ray demonstrating
anterior fusion of C6–C7 in standard alignment with no evidence of hardware
complication, as well as partial bone graft incorporation at the C6–C7 disc
space.
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T2 and travel within the sympathetic chain over the lung apex and up
the carotid sheath, terminating in the superior cervical ganglion located
near the common carotid artery bifurcation [6,8]. The majority of the
identifiable causes of Horner's syndrome originate along this pathway
[9]. Breast and lung cancer malignancies account for nearly 1 in 4
patients with pre-ganglionic Horner's syndrome. The classic malignancy
associated with Horner's syndrome is a Pancoast tumor [8]. Syr-
ingomyelia has also been described in the literature as a rare cause of
pre-ganglionic Horner's syndrome [10,11].

Post-ganglionic neurons emerge from the superior cervical ganglion
and ascend along the adventitia of the internal carotid artery to form
the internal carotid nerve, or sympathetic plexus. Sympathetic plexus
fibers innervate the pupillary dilators and Muller's muscle, smooth
muscles in the upper and lower eyelids, and contribute to sweating in
the ipsilateral face [5,6], which is why injury to the sympathetic
pathway can lead to the classic Horner's triad of meiosis, ptosis, and
anhidrosis. A post-ganglionic sympathetic injury due to internal carotid
artery dissection is a common cause of Horner's syndrome [12,13].

Neuroblastoma in the neck, lymphadenopathy, and iatrogenic injury
are other reported etiologies [5,8,14].

Our patient presented with an acute C6–C7 disc herniation with
resultant cord compression, likely injuring the sympathetic fibers tra-
veling through the cervical spinal cord to the ciliospinal center of
Budge. Our patient's symptoms resolved soon after undergoing surgical
decompression of the cervical spinal cord. There are only two other
reported cases of an acquired Horner's syndrome associated with a
herniated cervical disc [15,16]. The first described a 41-year old male
with sudden onset left ptosis, miosis, and anhidrosis, coupled with right
sided numbness below the T8 dermatome, without any history of
trauma or physical stress. Cervical spine MRI demonstrated a large left
paramedian disc herniation with unilateral spinal cord compression at
C4–C5 level. Similar to our case, the authors suggested that a first-order
lesion within the spinal cord was responsible for the patient's symp-
toms, which completely resolved following surgical decompression
[16]. The second case report described a 51-year-old woman presented
with right sided Horner's syndrome. However, unlike our case, she was
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Fig. 4. A diagram of the three-neuron sympathetic pathway disrupted in Horner's Syndrome. Damage to any part of this pathway can result in Horner's Syndrome.
The ciliocenter of Budge (labeled) is located in the intermediolateral cell columns of the spinal cord between C8–T2 and represents the location in which first-order
sympathetic neurons from the hypothalamus synapse onto pre-ganglionic, second-order neurons. This area is named after Ludwig Julius Budge, who discovered its
critical role in pupillary dilatation.
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also found to have right sided hemiparesis and spasticity with dimin-
ished sensation to pain and temperature in the lower left trunk and
limbs, indicative of Brown-Sequard Syndrome [15]. Cervical spine MRI
demonstrated a large central and right extradural C5–6 disc herniation.
The patient's symptoms completely resolved following decompression,
again demonstrating the important role and favorable prognostic out-
comes for prompt neurosurgical evaluation in these cases.

4. Conclusion

Horner's syndrome is a clinical constellation of neurologic signs
caused by interruption of the sympathetic pathway traveling to the
preganglionic neurons of the interomediolateral cell columns in the
cervicothoracic spinal cord. Patients with Horner's syndrome should
undergo a thorough history and physical examination to help localize
the source of sympathetic disruption. The possibility of cervical spinal
cord compression should be kept in mind in any patient with both
Horner's syndrome and signs of cervical myelopathy.
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