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Acute Transverse Myelitis After Spinal Anesthesia: 
Should Anesthesia be Condemned?
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Abstracts
Spinal anesthesia is widely used during surgical procedures. It is generally safe, and the frequency of severe, permanent neurological 

complications associated with it has been reported to be extremely low. We report a patient who developed paraplegia following spinal anesthesia. 
A 23-year-old lady developed acute transverse myelitis (ATM) with a rapid progression of acute motor sensory spastic paraplegia and autonomic 
dysfunction 24 hours after delivery of her first child by caesarean section. Spinal magnetic resonance imaging revealed myelitis at D9-12. She 
was given 1 gram methyl prednisolone daily for 5 days followed by oral prednisolone 1mg/kg/day which was tapered off in next 3 months. The 
neurological recovery was good, and the patient returned to full time work in 6 months. Since spinal anesthesia had been used in our case, a causal 
relationship can be assumed. This case emphasizes the danger of attributing all cases of transverse myelitis which have a close temporal relationship 
to spinal or epidural anesthesia, to the anesthetic technique itself. 
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Introduction
Spinal and epidural injections for anesthesia and analgesia 

have been a popular choice and one of the most cost-effective 
means of providing anesthesia and analgesia during caesarean 
section. They are generally regarded as safe and the frequency of 
severe, permanent neurological complications related to them, 
based on prospective and retrospective studies, seems to be 
extremely low (roughly less than 0.01%).  However, A wide array 
of temporary and permanent neurological complications has been 
reported with spinal anesthesia which includes severe spinal cord 
injury, including direct cord damage, epidural hematoma/abscess 
and neurotoxicity resulting from local anesthetics, cauda-equina 
syndrome, sciatic nerve palsy, transient paraplegia, quadriplegia, 
brain damage and even death.[1,2] This injury can result from 
direct trauma by needle, toxicity of anesthetic agent, epidural 
hematoma and ischemia from arterial injury or severe hypotension.  

 
[2,3] Any neurological deficits in the postoperative period should 
be immediately evaluated for early management.  We present here 
a case of acute transverse myelitis (ATM) which manifested 24 
hours after delivery by caesarean section surgery. It is important 
for anesthesiologists, surgeons, and neurologists to be aware of 
transverse myelitis as a complication of spinal anesthesia. This 
case also brings up the difficulty encountered in determination 
of the interspace used for spinal anesthesia and the potential for 
traumatic injury to the spinal cord.

Case Report
A 23-year-old primi at her 38 weeks of gestation was admitted 

for caesarean section. The patient had an average build. His 
height was 148cm and weight 65 Kg. The patient gave a history of 
malaise without fever two weeks back, which resolved without any 
medication in 3-4 days. There was no significant medical history or 
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medication noted. There was no history of surgery or anesthesia. On 
examination, there was no significant clinical finding. Preoperative 
pulse rate was 82 beats/min, regular, good volume and blood 
pressure was 120/70 mm of Hg. Tablet Bromazepam 3 mg was 
given on the previous night as premedication. Spinal anesthesia was 
planned for the surgery. The patient was preloaded with 1 liter of 
Lactated Ringer solution. After observing strict aseptic precautions, 
subarachnoid block was performed using a 24-gauge spinal needle 
(Quincke-Babcock spinal needle) at the L2-3 interspace using the 
midline approach, and 3.0 ml of 0.5% hyperbaric bupivacaine was 
administered. The effect was adequate. The intra-operative period 
was uneventful. ECG showed normal sinus rhythm and the systolic 
blood pressure remained within the range of 110-120 mm Hg. The 
surgery lasted for about 30 minutes. The postoperative period was 
uneventful. The patient recovered completely from the effect of 
spinal anesthesia in the next 3 hours. On the first postoperative day 
about 20 hours after the surgery, the patient complained of severe, 
painful, electric shock-like sensation in both lower limbs, which 

was bilaterally symmetrical and paresthesia in the legs followed by 
ascending numbness up to the level of umbilicus and progressive 
weakness in both the legs. This was associated with fecal and 
urinary incontinence. On examination, the patient was afebrile, and 
his vitals were stable. Neurological examination revealed spastic 
paraplegia (muscle power 2/5 in both lower limbs) with deficit of 
all sensory modalities till T9. There was sustained ankle clonus and 
Babinski responses bilaterally (extensor plantar). There was no 
neck stiffness. Fundoscopy, upper limbs, neck examination revealed 
no abnormalities. Findings on hematological and blood chemistry 
determinations were normal. Screening tests for syphilis (TPHA), 
autoantibodies (ANA, ANCA) and bacterial infection (Blood and 
urine culture) were normal. The cerebrospinal fluid examination 
revealed one abnormality-protein count was elevated to 95 mg% 
(normal 15-45 mg%). The chest X-ray was normal. MRI of dorso 
lumbar spine revealed Demyelination extending from D9 to D12 
segment (Figure 1,2).                   

Figure 1 and figure 2: MRI of dorso lumbar spine showing Demyelination extending from D9 to D12 segment of spinal cord and axial 
section showing Demyelination respectively.

A diagnosis of acute transverse myelitis was made, and the 
patient was started on Injection Methyl prednisolone 1 gm dissolved 
in 500 ml of 0.9% saline given intravenously over 2 hours: for a 
total of 5 days. This was followed by oral prednisolone 1 mg/kg/
day from 6th day. Regular physiotherapy and prophylactic dose of 
low molecular weight heparin was started. She was discharged on 
the 10th post operative day. There is a plan to taper the dose of 
steroid in the next 3 months.

Neurological recovery was good. After 4 weeks the patient 
could stand independently and had regained normal sphincter 
control. Only after 6 months did the patient recovered completely 
and returned to full time work. Hence, a relatively good recovery 
was achieved after a rather severe initial deficit.

Discussion
Acute paraplegia in the early postoperative period is a 

challenging and potentially devastating anesthetic complication, 
which can occur when neuraxial techniques are used. Several 
clinical differential diagnoses are possible. Emergent MRI in this 

patient excluded cord compression by lesions such as herniated 
intervertebral discs, dislocated vertebral body or bony material, 
tumor, epidural abscess, or epidural hematoma. According to the 
topographical distribution of neurological deficits, a thoracic 
intramedullary hyperintensity lesion (between T10 and T12) on 
the T2 weighted MRI scan and elevated protein in the CSF analysis, 
the diagnosis of thoracic ATM was established [4].

ATM is a rare clinical syndrome with an incidence of one to 
four patients per million, per year.[5] It is characterized by acute 
inflammation affecting the white and gray matter in multiple spinal 
cord segments, and causes rapid development of neurological 
deficits in motor, sensory, and autonomic functions. Motor weakness 
typically occurs initially in the lower legs and ascends to the waist 
rapidly, although bilateral arms may be involved occasionally. Loss 
of sensation in all modalities below a fixed level usually can be 
documented. Autonomic dysfunction varies, however, including 
increased urinary urgency, bowel or bladder incontinence, 
difficulty or inability to void, incomplete evacuation, or bowel 
constipation.[6] Mostly, these neurological deficits progress to their 
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nadir within hours or days.[4] The most common level in adults is 
the mid-thoracic region, whereas children have a higher frequency 
of involvement of cervical levels.[7] Based on expert opinion of the 
Transverse Myelitis Consortium Working Group, causes of ATM can 
be classified as either idiopathic or disease-associated ATM. The 
latter is usually a part of manifestations of systemic autoimmune 
disease, such as systemic lupus erythematous, multiple sclerosis, 
Sjogren syndrome, or neurosarcoidosis.[8] The remaining idiopathic 
ATM is difficult to find the definite causes but is generally thought 
as a Para infectious or autoimmune-based neuroinflammatory 
process.4 Nearly half of the patients diagnosed with idiopathic ATM 
have a preceding febrile event such as respiratory, gastrointestinal, 
or systemic illness. [9,10].

In the majority of cases of acute transverse myelitis, the 
aetiology is unknown; preceding infections, mainly viral account 
for 27-37% of cases.[11,12] Syphilitic endarteritis was probably 
a common cause of acute transverse myelitis at the beginning of 
the century.[13] At present, vascular causes resulting mainly from 
atherosclerosis and collagen diseases are probably more common 
than syphilis [14,15].

Berman et al [12] developed a criterion for the diagnosis of 
Acute transverse myelitis which included:

a. Acutely developing paraparesis affecting motor and 
sensory system as well as sphincters.

b. Spinal segmental level of sensory disturbance (patients 
with patchy sensory deficit or Brown

Sequard syndrome were excluded).

c. Stable, non-progressive clinical course.

d. No clinical or laboratory evidence of spinal cord 
compression and

e. Absence of other known neurological diseases, including 
malignant disease with metastasis, severe   back trauma and 
encephalitis. Patients with irradiation of the spine were also 
excluded.

In a study conducted by Berman et al [12], 3 patients gave 
history of unusual physical strain before the onset of acute 
transverse myelitis and 1 occurred after obstetric delivery. 8 
patients had malaise without fever 3 days to 3 weeks before the 
onset of acute transverse myelitis.

The temporal relationship and proximity of a spinal needle for 
TEA to the affected regions of spinal cord easily raises the concern 
that spinal anesthesia or local anesthetic neurotoxicity may be the 
cause of the neurological deficits [16]. Although sporadic cases 
of ATM have been described following spinal [17] or epidural 
[18,19] anesthesia and even general anesthesia without neuraxial 
invasion, [20] none of them suggested a direct causal relationship 
after cautiously ruling out vascular and compressive etiologies 
of cord injury. Direct cord trauma by needle was hardly possible 
in our patient since the needle was inserted while she was fully 
conscious. Once the cord was inadvertently penetrated or injected 
with local anesthetic, she should be aware of the injury and 
reported his suffering at the first moment. Importantly, the patient 

was doing well after surgery with freely movable extremities until 
acute deterioration of spinal cord function on POD 1. Excessive 
sensory and motor blockade from epidural local anesthetics was 
excluded since the sensory and motor deficits were not reversed 
after removal of spinal needle. Therefore, the progression of 
sensory, motor, and autonomic deficits, along with development of 
characteristic inflammatory spinal cord lesion determined by an 
MRI scan, strongly support the diagnosis of ATM [4,17-20].

The causes of ATM in this patient in the early post- operative 
period may be secondary to an occult infection or by an immune-
mediated neuroinflammatory mechanism. Since the autoimmune 
profile was normal, negative bacterial cultures may be explained 
by the aggressive use of postoperative antibiotics. Although high 
dose intravenous corticosteroid treatment to this situation is 
usually anecdotal, it was reasonable in this patient who yielded 
partial improvement in motor function8. Despite failure of 
identification of an infectious source, the cord lesion was evidently 
neuroinflammatory in etiology, which explained the effect of high-
dose steroid therapy.

Lack of information regarding temporal sequence of needle 
trauma, injection of lignocaine and paresthesia limits the ability 
to ascertain the etiology of such profound neurological deficit. 
The severe pain and the electric shock-like sensation passing 
symmetrically through both lower limbs immediately after 
insertion of needle, during the procedure were highly suggestive 
of direct cord injury by the needle. Paresthesia’s associated with 
spinal cord injury can occur at the time of needle placement but 
has also been reported at the time of injection or secondary to 
irritation, edema, or hematoma. [21,22]

The assessment of the lumbar intervertebral space by palpation 
of anatomical landmarks for lumbar puncture can be grossly 
wrong, which explains the rather rostral lesion in our patient. 
Surveys have shown that the correct position was often not clearly 
identified, and errors can range from one to several spaces above 
the presumed level of puncture site. [23] Similar discordance has 
been observed between the actual level of puncture site and those 
recorded in operative notes. [23,24] Some such accidents occur 
when this is tried under sedation and the patient is unable to react 
to the initial pain on touching the nerve root of the spinal cord, but 
cases have also been reported where paraplegia occurred during 
injection in an awake patient as evident in our case. [24,25] Pain is 
more common and severe in extra-axial lesions affecting the nerve 
roots or blood vessels that are innervated by sensory neurons 
mediating pain. Surprisingly, some patients do not experience any 
pain during the puncture of spinal cord and pass unnoticed even if 
the procedure is done under fluoroscopy [23,24].

In addition to direct needle trauma, neurotoxicity of the 
anesthetic agent or arterial occlusion or hypoperfusion could have 
contributed to paraplegia in this patient since cytotoxicity of local 
and regional anesthesia is well established. [26] This patient had 
paresthesia’s immediately after needle had traumatized the spinal 
cord and the injection of anesthetic agent most likely worsened the 
damage resulting in such a dense paraplegia. The possible value of 
high-dose steroid treatment in this setting is unknown but given 
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the poor prognosis, treatment by MPS should be considered. If used 
within eight hours, it has been shown to improve the outcome in 
other forms of injury [22].

Investigations to date strongly support that acute transverse 
myelitis is an autoimmune disease, lending support to studies which 
suggest that immunosuppressive therapy is beneficial. [27] In our 
case, acute transverse myelitis developed on the first postoperative 
day after a complete and normal recovery from the effect of spinal 
anesthesia. Also, the patient gave a history of malaise without fever 
2 weeks prior to surgery. Neurological complications following 
general anesthesia are not unknown. [28,29] Earlier studies and 
case reports have shown that transverse myelitis may follow 
even after an uncomplicated general anaesthesia. [20] Therefore, 
it appears that it is not always true to assume a close temporal 
relationship between regional anesthesia and transverse myelitis, 
since the aetiology remains unknown in majority of the cases.

Conclusion
In summary, this report describes the presentation and course 

of a patient with ATM in the early postoperative period spinal 
anesthesia. Using MRI and CSF analysis, ATM was established 
based on the neuroinflammatory origin of spinal cord injury.  For 
early differential diagnoses and prompt management to improve 
outcomes of this rare and devastating complication, awareness 
of the potential complications of spinal anesthesia, continuous 
evaluation of neurological function after surgery and early MRI 
examination, if indicated, are warranted.
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