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1   |   BACKGROUND

Spinal cord herniation is an uncommon diagnosis in the 
field of spine surgery.1 The etiology is unknown but few 
theories are attributed to spontaneous herniation like con-
genital defects in the dura, pressure erosion of the dura, 
duplication of anterior dura, and traumatic etiology.1,2 The 
usual presentation of spontaneous spinal cord herniation 
is in the form of progressive Brown-Sequard syndrome.3 
Neurological deficits are thought to occur as a result of 
tethering of herniated cord to the surrounding structures.4 
The tethering causes a longitudinal stretch and impairs 
the neuronal oxidative metabolism resulting in a wide 

spectrum of neurological deficits.4 The neurological defi-
cits stabilize or recover when the herniation is reduced sur-
gically and the dural defect is closed.5 We describe a case of 
a 37-year-old male with progressive back pain and sensory 
deficits due to spinal cord herniation and a post-operative 
complication associated with reduction of the hernia.

2   |   CASE REPORT

A 37-year-old male patient visited the outpatient clinic 
with insidious onset of upper back pain and altered sen-
sations of pain and temperature over the right half of 
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Key clinical message
Spinal cord herniation is an uncommon diagnosis. There should be a high index 
of suspicion to diagnose spinal cord herniation when a patient presents with in-
complete neurological deficits. Surgical repair of the hernia can have postopera-
tive complications with new neurological deficits and they should be considered 
during the treatment.

Abstract
A 37-year-old male presented with insidious onset upper back pain and altered 
sensations of pain and temperature over the right half of the body below the nip-
ple for 2 months. MRI of the thoracic spine showed an anterolateral defect (left) at 
the level of T2-T3 vertebra. The defect was covered by a dural graft and the wound 
was closed with a drain On the 3rd postoperative day, neurological weakness pro-
gressed to paraplegia. Patient was treated by exploration and decompression of 
the hematoma. The deficits were completely recovered at one-month follow-up. 
Patients with spinal cord herniation and neurologic deficits when treated timely 
have good outcomes.
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the body below the nipple 2 months before the examina-
tion. The patient did not have motor weakness of lower 
limbs, abnormal/involuntary movements, or loss of con-
trol over the bowel and bladder. There was no history of 
injury to the back, fever, weight loss, or any other con-
stitutional symptoms. There was no history of Diabetes 
Mellitus, hypertension, or other co-morbidities. There 
was no specific tenderness or visible deformity of the 
spine. The complete neurological examination is de-
scribed in Table 1.

The radiologic examination was done in the form of 
X-rays of the thoracic spine in anteroposterior and lateral 
views. There were no significant findings on the x-ray of 
the thoracic spine. Magnetic Resonance Imaging (MRI) of 
the thoracic spine showed an anterolateral defect(left) in 
the dura at the level of the T2-T3 vertebra (Figure 1A, B). 
Computed Tomography (CT) scan of the thoracic spine 
also showed a defect of the spinal cord at the T2-T3 verte-
bral level (Figure 2A-C). A differential diagnosis of spon-
taneous spinal cord herniation and arachnoid cysts was 
considered. Surgical intervention was planned as the pa-
tient had neurological deficits.

A posterior approach was chosen to repair the spinal 
cord defect. After laminectomy, the dural defect was as-
sessed and the diagnosis of spontaneous spinal cord her-
niation was confirmed (Figure 3A). The cord with roots 
was reduced into the dura. The defect was covered by 
a dural graft (Lyodura) and the wound was closed with 
a drain insitu (Figure 3B). The patient's sensory deficits 
improved on the first postoperative day. The output from 
the drain was 100 mL on the first postoperative day and 
50 mL on the second postoperative day. The drain was 
removed in the evening of second postoperative day. In 
the early morning of the third post-operative day, the 

patient complained of pain over the operated site and 
inability to move bilateral lower limbs. On examination, 
there was a marked swelling over the operated site and 
paraplegia. The motor weakness was also associated 
with sensory loss below the nipples bilaterally. However, 
bowel and bladder control was not lost. The patient was 
immediately taken into the operating room as there was 
swelling and tenderness over the wound and a hema-
toma compressing the spinal cord was suspected. The 
stitches were removed and the wound was explored. 
There was a hematoma at the operated site which was re-
moved (Figure 4). The bleeders were identified and cau-
terized. Repair of the defect was re-examined and was 
found to be satisfactory. Layer-wise closure was done. 
The check MRI showed good closure of the defect and 
compression over spinal cord (Figure 5A,B). The motor 
weakness recovered but the sensory paraesthesia per-
sisted till the ninth postoperative day. The patient was 
discharged on the ninth postoperative day with residual 
sensory deficits and was kept under regular follow-up. 
The deficits were completely recovered at one-month 
follow-up. The recovery was maintained till the last fol-
low-up at 10 years.

3   |   DISCUSSION

Thoracic spinal cord herniation is a rarely reported diag-
nosis in the literature. The rarity may partly be due to the 
difficulty in arriving at the diagnosis due to inconsistent 
clinical findings.5 The first case was reported by wortz-
man G et al when high resolution MRI was not available 
for diagnosis.6 The study group identified a progressive 
Brown-Sequard-like syndrome which was not explained 

Examination Right lower limb
Left lower 
limb

Tone Normal Normal

Myotomes- L2 5/5 5/5

L3 5/5 5/5

L4 5/5 5/5

L5 5/5 5/5

S1 5/5 5/5

Abnormal movements Absent Absent

Abdominal reflex Normal Normal

Knee reflex Normal Normal

Ankle reflex Normal Normal

Plantar reflex Flexor Flexor

Sensations Loss of pain and temperature below nipple Normal

Bowel and bladder Unaffected Unaffected

T A B L E  1   Complete neurological 
examination of the patient.
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by the usual etiology.6 The majority of the spontaneous 
thoracic cord herniations reported in the literature are 
in the form of single case reports and we found less than 

220 cases in the entire literature to date.1 Most of the 
cases of herniations are localized between the thoracic 
third and seventh segments in the middle-aged indi-
viduals.7 The herniation of the spinal cord through the 
dura usually occurs through the anterior or anterolateral 
part of the dural sheath.1 The dorsal herniation is very 
rare.4 There are few postulated theories for the hernia-
tion of the spinal cord which include congenital dural 
deficiency with a preexisting anterior meningocele, trau-
matic etiology, duplication of anterior dura, and micro-
scopic erosion of anterior dura during repeated flexion 
and extension but none of these etiologies are proven in 
literature.1,2 So, this condition is often referred to as an 
idiopathic condition.2

The cases of spinal cord herniation show a wide spec-
trum of symptoms. The usual presenting symptom is 
progressive Brown-Sequard type of syndrome with con-
tralateral altered pain and temperature with ipsilateral 
hemiparesis.3 The neurological deficits may or may not 

F I G U R E  1   (A) Preoperative Sagittal view of MRI showing 
tethering of the dura at the level of the T2-T3 vertebra. 
(B) Preoperative Axial view of MRI showing an anterolateral 
defect(left) in the dura at the level of the T2-T3 vertebra.

F I G U R E  2   (A) Preoperative Sagittal view of CT scan showing tethering of the dura at the level of the T2-T3 vertebra. (B) Preoperative 
Coronal view of CT scan showing an anterolateral defect(left) in the dura at the level of the T2-T3 vertebra. (C) Preoperative Axial view of 
CT scan showing an anterolateral defect(left) in the dura at the level of the T2-T3 vertebra.

F I G U R E  3   (A) Intraoperative image showing the defect in the dura and herniation. (B) An illustrative image showing the defect being 
covered by Lyodura.
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follow the dermatomal/myotomal distribution. The adhe-
sion of the spinal cord to the surrounding structures and 
resultant vascular compromise are thought to cause neu-
rological deficits.4 Due to these non-standard symptoms, 
many cases of spinal cord herniations were misdiagnosed 
as medical causes of paraplegia like multiple sclerosis, 
demyelinating neuropathy, and sub-acute combined de-
generation of spinal cord.8 With the wide-spread use of 
MRI for the diagnosis of spinal conditions, many cases of 
spinal cord herniations are being reported in the recent 
past. The MRI sagittal view would show focal anterior 
displacement of the spinal cord and the axial view shows 
a lateral defect in the dura and herniation of the spinal 
cord.9 Care must be taken not to miss the arachnoid cysts 
if they are present with spinal cord herniations.9 The 

nerve roots are visible in the periphery of the arachnoid 
cysts whereas the nerve roots are visible in the dorsal sub-
arachnoid region in the case of spinal cord herniations 
without arachnoid cysts.1,9

The usual treatment in patients presenting with neu-
rological deficits and with a diagnosis of spinal cord her-
niation is surgical repair of the herniation.10 The repair 
is focused on reducing the cord contents into the dura 
and closing the defect. Reducing the cord into the dura 
has been shown to improve neurological symptoms.11 
There are few cases where the symptoms have deterio-
rated even after surgical intervention. The cause could 
be late retethering or the development of hematoma 
causing compression. In our case, although the neuro-
logical deficits improved after surgery, there was a sud-
den deterioration of the neurology on the third day. This 
is usually due to hematoma causing mechanical com-
pression or occlusion of venous drainage. In our case, 
the etiology was hematoma and removal of hematoma 
satisfactorily treated the symptoms. Development of 
epidural hematoma in the postoperative period is one 
of the commonest causes for deterioration of neurology. 
Awad JN et  al in their study investigated the risk fac-
tors for development of post-operative spinal epidural 
hematoma. The study group found Non-steroidal anti-
inflammatory drugs (NSAIDs), Rh-positive blood group, 
and patient age of more than 60 years as significant risk 
factors for post-operative spinal epidural haematoma.12 
Kou et  al in their study found multilevel procedures 
and the presence of a preoperative coagulopathy as 
significant risk factors.13Amiri AR et  al in their study 
proposed alcohol consumption greater than 10 units a 
week, multilevel procedure, and previous spinal surgery 
as risk factors for developing postoperative epidural he-
matoma.14 The insitu placement of drain reduces the 
chances of hematoma by draining the collection. But in 
few cases where the bleeding does not stop, removal of 

F I G U R E  5   (A) Postoperative Sagittal 
view of MRI showing the repaired defect 
of the dura at the level of the T2-T3 
vertebra. (B) Postoperative Axial view 
of MRI showing the repaired defect of 
anterolateral dura at the level of the T2-T3 
vertebra.

F I G U R E  4   Intraoperative image showing hematoma and 
bleeder.
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drain may cause new neurological symptoms as in our 
case. The treating team can benefit by close evaluation 
of the patients for the risk factors and prognosticate the 
patients as well as their relatives regarding the chances 
of developing postoperative epidural hematoma. The ac-
ceptance of complications post-surgery would increase 
if preoperative counseling is appropriate and evidence 
based. Ammar et al reported spontaneous retethering in 
patients with spinal cord herniation after treatment.15 
The patient should be kept in constant follow-up and 
the retethering symptoms should be explained in detail 
at discharge.

The evidence available in the literature for treating 
spontaneous spinal cord herniations is limited to case 
reports and few case series. As there are reports stating 
spontaneous reduction of the hernia and deterioration of 
symptoms after surgery, strong guidelines for the man-
agement of spinal cord herniations are lacking.1 With the 
extensive use of MRI, the number of cases diagnosed as 
spinal cord herniation is increasing and strong evidence-
based guidelines for which patients to be treated surgi-
cally are the need of the hour.

4   |   CONCLUSION

Patients with spinal cord herniation and neurologic defi-
cits when treated timely with reduction of the hernia, 
have good outcomes. A constant watch on neurological 
deterioration after removal of drain helps in identifying 
early hematoma collection.
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