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CASE REPORT

Sleep apnea and unilateral upper and lower 
extremity allodynia as a result of a large thoracic 
disc herniation: a case report
Tyler D. Alexander* , Anthony Stefanelli, Sara Thalheimer and Joshua E. Heller 

Abstract 

Background: Clinically significant disc herniations in the thoracic spine are rare accounting for approximately 1% 
of all disc herniations. In patients with significant spinal cord compression, presenting symptoms typically include 
ambulatory dysfunction, lower extremity weakness, lower extremity sensory changes, as well as bowl, bladder, or 
sexual dysfunction. Thoracic disc herniations can also present with thoracic radiculopathy including midback pain and 
radiating pain wrapping around the chest or abdomen. The association between thoracic disc herniation with cord 
compression and sleep apnea is not well described.

Case presentation: The following is a case of a young male patient with high grade spinal cord compression at T7-8, 
as a result of a large thoracic disc herniation. The patient presented with complaints of upper and lower extremity uni-
lateral allodynia and sleep apnea. Diagnosis was only made once the patient manifested more common symptoms 
of thoracic stenosis including left lower extremity weakness and sexual dysfunction. Following decompression and 
fusion the patient’s allodynia and sleep apnea quickly resolved.

Conclusions: Thoracic disc herniations can present atypically with sleep apnea. We recommend taking into consid-
eration that sleep symptoms may resolve when planning treatment for thoracic disc herniation.

Keywords: Thoracic disc herniation, Myelopathy, Sleep apnea, Allodynia

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Symptomatic thoracic disc herniations account for 
approximately 1% of all disc hernations with T11-12 
most commonly involved (Arce et  al. 1985; Arts et  al. 
2014; Bouthors et al. 2019). The levels T8-12 account for 
around 75% of all thoracic disc herniations (Arts et  al. 
2014; Burns et al. 2000; Burns et al. 2001; Carvalho et al. 
2017). Symptomatic thoracic herniations typically pre-
sents with leg weakness, paraesthesias, and gait instabil-
ity (Chiodo et al. 2016). They can also result in bowel and 
bladder or sexual dysfunction (Chung et  al. 2016). Less 
frequently, thoracic herniations can present with lower 

extremity allodynia (Cornips et  al. 2011; Finnerup et  al. 
2016). Operative treatment for symptomatic thoracic disc 
herniations includes decompression and possibly instru-
mented fusion (Bouthors et  al. 2019). The approach to 
thoracic disc depends on location (central vs paracentral) 
and degree of calcification (Gille et al. 2006). The classic 
teaching is that central discs should not be approached 
via laminectomy alone (Hott et al. 2005; Kapur 2010).

At present, there have been no documented cases of 
thoracic disc herniations presenting as parasomnias. 
However, various studied have associated other spine 
pathologies – particularly those in the cervical region – 
with sleep apnea (Khan et  al. 2014; Massimiliano et  al. 
2014; Nguyen et al. 2004). Here, we present an individual 
with a thoracic disc herniation who developed progres-
sive myelopathic symptoms, upper and lower extremity 
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allodynia, and clinically significant sleep apnea. All symp-
toms improved rapidly following surgical treatment with 
immediate resolution of the sleep apnea.

Case presentation
A non-obese (BMI = 27) 30-year-old male initially pre-
sented to neurology two years prior to diagnosis with 
primary complaint of left upper and lower extremity 
allodynia. The patient initially had left worse than right 
subtle lower extremity weakness, and ambulatory dys-
function. Additional symptoms included sleep apnea and 
sexual dysfunction. The patient had imaging of the brain 
and cervical spine which was normal. The patient’s symp-
toms progressed over time and ultimately the patient 
was referred to neurosurgery after a thoracic magnetic 
resonance imaging (MRI) demonstrated a large left para-
median disc herniation at T7-8 (Fig. 1). By time of neuro-
surgical evaluation, the patient had symptoms of thoracic 
myelopathy for several years. The patient had left greater 
than right lower extremity weakness, sexual dysfuncton, 
and mild bowel and bladder dysfunction.

Approximately six months prior to presentation, the 
patient was diagnosed with sleep apnea requiring the 
use of a continuous positive airway pressure device. 
Based on a score of 3 in the STOP-BANG questionnaire 
– a validated tool for assessment of risk of sleep apnea – 
the patient was deemed to be high risk (O’Connor et al. 
2002). The patient was diagnosed following a sleep study 
using a polysonography system in which electroencepha-
lography and electromyography were monitored for sleep 
staging and were coupled with respiratory and cardiac 
measurements. In it, sleep latency was 80.6  min. Stage 
N1 sleep was 3.6%, stage N2 was 61.2%, and stage N3 was 
18.3%. There were 22.3 min of wake after sleep onset with 
4 REM sleep periods. Stage R sleep was 16.8% and latency 

was 75  min. The overall apnea-hypoxia index was 14.7 
events per hour, with a nadir oxygen saturation of 77%. 
Throughout the study there were 54 obstructive apneas 
with a mean duration of 25.8  s; the obstructive apnea 
index was 9.8 events per hour. There were 27 obstructive 
hypopneas with a mean duration of 26.8 s and 18 respira-
tory effort-related arousals resulting in a RERA index of 
3.3 events per hour. The respiratory disturbance index 
was 18 events per hour. There were 59 arousals related to 
respiratory events with an index of 10.7 arousals per hour 
and also 23 spontaneous arousals noted as well.

On physical exam, the patient demonstrated signifi-
cant motor weakness in his proximal lower extremities 
left worse than right. Patellar reflexes were hyperreflexic 
(3 +) bilaterally. There was an imbalance of tandem gait, 
as well as allodynia in the upper and lower extremities.

MRI of the thoracic spine demonstrated a large left 
paracentral T7-8 disc herniation causing significant ste-
nosis. Computed tomography scan showed the disc to 
be heavily calcified (Fig. 2). It was recommended that the 
patient undergo operative treatment due to the patient’s 
progressive neurologic decline.

The patient underwent posterior instrumented fusion 
T6 through T10, including laminectomy left T7-8 cos-
totransversectomy, partial corpectomy and discectomy 
(Fig. 3). The patient’s postoperative course was unevent-
ful. After surgery, the patient reported improvements 
in sleep, sensation in the upper and lower extremities, 
and strength in the lower extremities following surgery 
(Fig. 4).

Following surgery, the patient reported immediate 
resolution in his sleep symptoms. In the proceeding 
time, the patient consistently reported improvement. 
On interviews at one month, three months, and six 
months postoperatively the patient indicated that his 

Fig. 1 Preoperative T2 weighted MRI in (A) axial and (B) sagittal views, indicating the level of herniation (arrow)
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sleep apnea had improved tremendously and that asso-
ciated sleep symptoms had been resolved. This was 
a marked change; whereas, for at least one year prior 
to surgery the patient stated that he had disturbances 
when sleeping, beginning immediately postoperatively 
the patient stated that he no longer experienced trou-
ble sleeping nor did he have disturbances.

Discussion and conclusions
Clinically symptomatic thoracic disc herniations that 
require surgical intervention are relatively rare and 
patients typically present with symptoms of thoracic 
myelopathy or radiculopathy (Chiodo et  al. 2016; Oki-
naga et  al. 2005; Onishi et  al. 2016). In the case of this 
patient, a delayed diagnosis was caused by both the 
atypical presentation of sleep apnea as well as the upper 
and lower extremity allodynia (Burns et  al. 2001). Allo-
dynia has been associated with thoracic disc herniation 
– though it is less common and when present, typically 
occurs at the level of the herniation itself (Cornips et al. 
2011; Nguyen et al. 2004). In this patient, both upper and 
lower extremity involvement in allodynia were atypical – 
as was the sleep apnea itself.

We acknowledge that it is difficult to associate direct 
causality of the resolution of the patient’s sleep apnea 
with his discectomy. It is possible that the resolution of 
the sleep disturbance was due to the resolution of pain 
following decompression of the thoracic spinal cord. 
However, such is unlikely because the patient’s obstruc-
tive sleep apnea was documented in sleep studies – and 
less-likely due to symptoms of pain. It is more likely that 
the sleep apnea and its resolution is related to the disc 
herniation and treatment.

Sleep apnea is caused by anatomic or partial obstruc-
tion of the airway during sleep (Khan et al. 2014; Punjabi 
and Punjabi 2008). The estimated prevalence of sleep 
apnea is around 3% to 7% (Quint et  al. 2012). While 
studies have associated spinal cord injury with sleep 
apnea – particularly within the cervical region – there 

Fig. 2 Preoperative CT images in (A) axial and (B) sagittal views of 
the herniation at the indicated level

Fig. 3 A Interop photograph demonstrating posterior exposure s/p laminectomy, left T7-T8, T8-9 facetectomy, costotransversectomy, and removal 
of left T8 pedicle prior to resection of disc herniation. Herniation can be seen causing significant tension on the thecal sac and spinal cord. B Interop 
photograph following partial corpectomy and discectomy with circumferential decompression of the spinal cord. Instrumentation T6-T10
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has been little research about the association of sleep 
apnea and thoracic disc herniation (Scheer et  al. 2006). 
One documented case reported transient onset of central 
sleep apnea, following cervical laminectomy (Shirzadi 
et  al. 2013). However, to date, no studies have explored 
an association between thoracic herniations and such 
sleep pathology. Because sleep apnea is caused by airway 
pathology and the thoracic and cervical spinal cord is 
closely related, it is possible that the relationship between 
thoracic nerves and chest wall muscles may be involved. 
T1 through T11 are associated with chest wall movement 
and there have been studies associating thoracic spinal 
cord injury with sleep apnea (Sivakumaran et  al. 2018; 
Sonnesen and Sonnesen 2010; Videman et al. 1995). It is 
thought that weakness in chest muscles, caused by spi-
nal cord injury, produces symptoms of sleep apnea. Spe-
cific to the cervical region, cervical spine-related sleep 
apnea is caused by injury to neck muscles that affect 
airway patency – a pathophysiologic relationship which 
is reversible upon treatment of the cervical pathology 
(Khan et al. 2014). This phenomenon could be applicable 
to the thoracic region, too. Possibly, thoracic herniation 
mimicked pathology similar to that induced by spinal 
cord injury and chest wall muscle strength – as it relates 
to sleep apnea; the symptoms of sleep apnea were there-
fore resolved, following resolution of the pressure from 
spinal cord injury. Without further case reports and stud-
ies, however, we are unsure of whether or not this is the 
underlying pathophysiologic mechanism behind the res-
olution of apnea in this case report.

Here we presented the case of a patient with thoracic 
disc herniation treated surgically. The patient presented 

with sleep apnea as part of his symptomatology – a 
complaint that was completely resolved, following 
treatment of the thoracic HNP alone. We hypothesize 
that the herniation produced symptoms of sleep apnea, 
in line with the way thoracic spinal cord injury has pro-
duced symptoms of sleep apnea. In the case of the tho-
racic HNP, because it was treatable surgically, the apnea 
resolved. Additional work needs to be done, in order to 
explore this relationship further.

Abbreviation
HNP: Disc herniation.
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