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Intrinsic spinal cord lesions complicating epidural
anaesthesia and analgesia: report of three cases

PA Wilkinson, A Valentine, J M Gibbs

Serious neurological complications related to epidural
anaesthesia and analgesia are only rarely reported. We
describe the clinical and radiological features of three
patients who sustained intrinsic spinal cord lesions after
attempted epidural catheterisation. In each case there was
an early onset of motor and sensory impairment after the
procedure and MRI demonstrated similar, extensive, para-
central, high signal intensity lesions within the cord on T2
weighted images. Possible mechanisms to explain these
MRI appearances are discussed. It is proposed that the
most likely cause of these lesions was direct frauma to the
spinal cord during the procedure and subsequent injection
of fluid into the spinal cord producing localised hydromy-
elia. The prognosis in each case was for a gradual recov-
ery of motor function but spinothalamic sensory
impairment and severe spontaneous pain over the affected
area persisted.

surgical procedures and for pain control. They are gener-

ally regarded as safe and effective,' although complica-
tions may occur during placement of the epidural catheter or
from the effects of the drugs given during the procedure.’
Despite the potential risks, the frequency of severe, permanent
neurological complications related to epidural catheterisation,
based on prospective and retrospective studies, seems to be
extremely low at roughly 0.1-1/10 000 procedures.” Radicu-
lopathy, cauda equina syndrome, and myelopathy are all
recognised causes of permanent neurological disability after
epidural anaesthesia and analgesia.” Some underlying mecha-
nisms have been implicated in the aetiology of these
syndromes. Compression of the spinal cord or nerve roots by
extradural abscess or haematoma formation, arterial and
venous infarction of the spinal cord, nerve root trauma during
catheter placement, and chemically induced arachnoiditis
have all been implicated in causing permanent neurological
disability after epidural procedures."**

Lumbar epidural injection may also precipitate a severe and
widespread lumbosacral polyradiculopathy in the presence of
pre-existing spinal stenosis.” > Complications resulting from
direct trauma to the spinal cord during attempted epidural
catheterisation have only rarely been reported.'*"® We describe
the clinical and radiological findings of three cases of intrinsic
spinal cord damage occurring as a result of cervical, thoracic,
and lumbar epidurals.

E pidural anaesthesia and analgesia are used widely during

CASE REPORTS

Patient 1

A 46 year old man presented to the orthopaedic team with
pain in his neck radiating to the left shoulder. A plain
radiograph disclosed osteoarthritis of the left acromioclavicu-
lar joint and after failure of conservative treatment with anal-
gesics the lateral end of the left clavicle was excised. After sur-
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gery the pain persisted and 7 months later a cervical epidural
at C6-7 was attempted for pain relief. It proved technically
difficult to insert the epidural catheter and therefore a
solution of 10 ml 0.25% bupivacaine and 80 mg methylpred-
nisolone acetate in 10 ml normal saline was injected directly
through the epidural needle. Shortly after the procedure he
developed weakness and numbness of the right arm and
hand. This was followed by severe neurogenic pain affecting
the whole of the arm, neck, and upper chest on that side. On
subsequent examination mild weakness of the right upper
limb was noted with absent reflexes and diminished pain and
temperature sensation between C3-T4 on the right. Vibration
and proprioception were preserved. Magnetic resonance
imaging of the cervical and thoracic spine performed 6 days
after the procedure disclosed an extensive area of high signal
intensity on T2 weighted images within the right paracentral
region of the cord extending from C2 toT1(figl). Over the next
few weeks power gradually returned to normal although
reflexes remained absent in the right arm and there was per-
sistent alteration in pain and temperature sensation from
C3-T4 on the right. Paraesthesia was replaced by severe spon-
taneous pain, which was burning in quality and still trouble-
some 18 months later.

Patient 2

A 69 year old man underwent a right hemicolectomy for car-
cinoma of the caecum under general anaesthesia. Postopera-
tively, while the patient was still anaesthetised, a thoracic epi-
dural was performed at T7-T8 with 10 ml 0.1% bupivicaine
and 50 ug fentanyl using the loss of resistance to air technique.
Soon after the injection there was a brief episode of hypoten-
sion when his blood pressure dropped from 120/70 to
70/30.This lasted about 10 minutes. On waking from the gen-
eral anaesthetic he complained of severe pain and weakness in
both arms and upper trunk. A cautious injection of a further
1ml 0.25% bupivicaine was administered through the epidural
catheter resulting in an exacerbation of the pain. The catheter
was therefore removed. Subsequent neurological examination
showed severe weakness of both upper limbs, worse on the
right. There was diminished sensation between C3 and T10 on
the right and between T2 and T6 on the left. All upper limb
reflexes were absent or diminished and plantar responses
were bilaterally extensor. The next day MRI showed a diffuse
central cord lesion extending from C2 to T1, which was hyper-
intense on T2 weighted images (fig 1 B) and hypointense on
TI1. Signal changes were more extensive and conspicuous on
T2 weighted images suggesting peripheral oedema as well as
central cavitation. He was treated with high dose intravenous
methylprednisolone given as a bolus of 30 mg/kg followed by
an infusion of 5.4 mg/kg over 23 hours. Over several weeks
power gradually improved in the upper limbs but he continued
to experience an unpleasant burning sensation in his right
arm and upper trunk. A repeat MRI 3 months later showed
resolution of the oedema within the cord but the cavity
remained unchanged.
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Figure 1 (A) Patient 1: T2 weighted axial section through the plane of C5/6 showing a small, well defined cavity within the right side of the

cord. (B) Patient 2: sagittal T2 weighted image of the thoracic spine showing extensive high T2 signal in central cord substance varying in
infensity and conspicuity. (C) and (D) Patient 3: sagittal T2 weighted image of the lower thoracic/upper lumbar spinal segment and T2
weighted axial image through T11 showing well defined asymmetric cord cavities of CSF intensity involving the lowermost thoracic segments

and upper part of the lumbar expansion.

Patient 3

A 31 year old primagravida underwent a combined spinal and
epidural procedure at a documented level of L2-3 before an
elective caesarean section. A bolus dose of 2 ml 0.5% bupivic-
aine and 25 pg fentanyl was initially injected into the
subarachnoid space through a 26 gauge spinal needle. During
this procedure she experienced considerable local discomfort
and brief shooting pain down the right leg but adequate anal-
gesia was achieved before surgery. An epidural catheter was
then introduced to a length of 3 cm beyond the tip of the nee-
dle. The patient later reported that she experienced further
bouts of severe pain radiating down her right leg when addi-
tional epidural analgesia was administered for postoperative
relief of pain. After removal of the epidural catheter she con-
tinued to complain of pain and weakness in the right leg. On
examination she was noted to have mild weakness of the right
leg with diminished pain and temperature sensation to T10 on
that side. Vibration sense and proprioception were relatively
preserved. The right knee jerk was diminished but all other
deep tendon reflexes were normal and the plantar responses
were bilaterally flexor. Magnetic resonance imaging of the
lower thoracic and lumbar cord showed two asymmetric areas
of signal change within the cord, isointense with CSF, lying
either side of the midline extending from T11 to L1 on the
right and T11 to T12 on the left (fig 1 C and D). Over the next
10 days power gradually returned to normal in the right leg.
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There was some improvement in sensation although she con-
tinued to experience pain in the lower back and right leg,
which has persisted after 4 years of follow up.

DISCUSSION

Severe neurological complications resulting from epidural
anaesthesia and analgesia are rarely reported. The above
patients all developed motor and sensory impairment after
epidural catheterisation. Subsequent MRI on all three patients
disclosed similar lesions within the spinal cord corresponding
to the segmental levels of motor and sensory impairment
identified on clinical examination. These were hyperintense
on T2 weighted images and hypointense on T1. In each case
the distribution of the lesion was tubular, clearly demarcated,
and not typical of the distribution of an infarct attributable to
arterial occlusion or hypoperfusion. No other pathological
changes that could explain the clinical findings were
identified on the scans. We therefore propose that the
mechanism responsible for the early onset of neurological
symptoms was direct penetration of the spinal cord during
attempted epidural catheterisation and subsequent injection
of fluid into the substance of the cord, producing localised
hydromyelia. It is difficult to envisage the blunt tip of the
catheter passing upward within the spinal cord, contributing
to the lesion, but this is also a possibility. The injection of drug
solutions may, however, explain the extension of lesions seen
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on MRI, many segments above the point of catheter insertion,
due to high fluid pressure exerted within the cord. This could
also account for the splitting of the lesion into two separate
cylindrical columns at T12 level seen in patient 3. However,
because the MRI in this patient showed the cord terminating
at the normal L1 level, we have difficulty explaining the site of
the lesion on the basis of the anaesthetic procedure
documented in the notes. It is conceivable that inadvertent
injection into a spinal root, during the initial subarachnoid
injection or after placement of the epidural catheter, led to
tracking of fluid up into the cord. Alternatively, the segmental
level of injection might have been higher than assumed from
reference to the conventional anatomical landmarks. A recent
study assessing the ability of anaesthetists to identify a
marked lumbar interspace by palpation of these anatomical
landmarks disclosed that the correct position was identified in
only 29% of cases and errors ranged from one space below to
four spaces above the presumed level.” A similar discrepancy
was noted in the case reported by Barontini ef al,'* where it was
postulated that the procedure may have been performed at a
level higher than that suggested in the patients’ records.

Experimental studies have indicated that all local anaes-
thetic agents are potentially neurotoxic.” Polyethylene glycol
contained in methylprednisolone acetate is also known to
cause necrosis of neuronal tissue.” Additional damage may
therefore have occurred from the direct toxic effects of the
active drugs within the cord.

To date there have been three previous reports, involving a
total of four patients, where direct trauma to the spinal cord
during attempted epidural catheterisation has been impli-
cated as the possible cause of neurological complications.'*"
In the case described by Bromage and Benumof," an air bub-
ble was identified within the cord of a patient who was left
paraplegic after an attempted thoracic epidural using the loss
of resistance to air technique to identify the epidural space.
The remaining reports have described lesions similar, al-
though less extensive, to those identified in our patients. With
the exception of the patient described by Barontini ef al," all
previous cases have occurred when the epidural was
performed under general anaesthesia or intravenous sedation
where any immediate sensory symptoms of needle trauma to
the spinal cord would have been masked.

Although cases such as these are likely to be rare, we
strongly endorse previous recommendations that epidural
anaesthesia and analgesia should preferably not be initiated
under general anaesthesia."” '* If further pain relief is required
postoperatively the epidural catheter should ideally be placed
before administering the general anaesthetic or after the
patient has regained consciousness. Intravenous sedation
should also be used with caution and the patient should
remain sufficiently awake to be able to respond to significant
painful stimuli. Severe local or radiating pain should then be
regarded as an indication of possible mechanical stimulation
of the cord or nerve roots and the needle withdrawn immedi-
ately. The additional use of fluoroscopic guidance during nee-
dle placement does not guarantee against accidental trauma
to the cord.”

Any patient in whom there is a suspicion of direct trauma to
the spinal cord during attempted epidural catheterisation
should undergo detailed neurological assessment. If symp-
toms and physical signs persist, MRI of the cord should be
performed and this may demonstrate the typical appearances
disclosed in our cases. The possible value of high dose steroid
treatment in this setting is unknown but it should be consid-
ered. Use of methylprednisolone within 8 hours has been
shown to improve neurological outcome in other forms of
acute spinal cord injury.”

The prognosis in all three cases was for progressive recovery
of motor function over a period of days to months. This may
reflect the resolution of oedema and reabsorption of some of

the fluid within the lesion. Unfortunately, spinothalamic sen-
sory impairment and severe spontancous pain over the
affected area has persisted in all three patients.

ACKNOWLEDGEMENTS

We are grateful to Dr Sabalingham Jothilingham for his helpful com-
ments during the preparation of this manuscript. PAW is supported by
a research training fellowship from Action Research, UK.

Avuthors’ affiliations

P A Wilkinson, Department of Clinical Neurosciences, Royal Free and
University College Medical School, Rowland Hill Street, London

NW3 2PF, UK

A Valentine, Royal Free Hospital, Pond Street, London. NW3 2QG, UK
J M Gibbs, Department of Clinical Neurosciences, Royal Free and
University College Medical School, Rowland Hill Street, London

NW3 2PF, UK

Correspondence to: Dr P Wilkinson Department of Clinical
Neurosciences, Royal Free and University College Medical School,
Rowland Hill Street, London NW3 2PF, UK;
philwilkinson27@hotmail.com

Received 30 May 2001
In revised form 7 November 2001
Accepted 19 November 2001

REFERENCES

Buggy DJ, Smith G. Epidural anaesthesia and analgesia: better outcome

after major surgery? BMJ 1999;319:530-1.

2 Liu S, Carpenter RL, Neal JM. Epidural anesthesia and analgesia. Their
role in postoperative outcome. Anesthesiology 1995;82:1474-506.

3 Auroy Y, Narchi P, Messiah A, et al. Serious complications related to
regional anesthesia. Results of a prospective survey in France.
Anesthesiology 1997,87:479-86.

4 Kane RE. Neurologic deficits following epidural or spinal anesthesia.
Anesth Analg 1981,60:150-61.

5 Dahlgren N, Tornebrandt K. Neurological complications after
anaesthesia. A follow-up of 18 000 spinal and epidural anaesthetics
performed over three years. Acta Anaesthesiol Scand 1995;39:872-80.

6 Aromaa U, Lahdensuu M, Cozanitis DA. Severe complications
associated with epidural and spinal anaesthesia in Finland 1987-93. A
study based on patient insurance claims. Acta Anaesthesiol Scand
1997,41:445-52.

7 Scott DB, Hibbard BM. Serious non-fatal complications associated with

extradural block in obstetric practice. Br J Anaesth 1990;64:537-41.

Giebler RM, Scherer RU, Peters J. Incidence of neurologic complications

related to thoracic epidural catheterization. Anesthesiology

1997,86:55-63.

9 Yuen EC, Layzer RB, Weitz SR, et al. Neurologic complications of
lumbar epidural anesthesia and analgesia. Neurology
1995;45:1795-801.

10 Bulow PM, Biering-Sorensen F. Paraplegia, a severe complication to

epidural analgesia. Acta Anaesthesiol Scand 1999;43:233-5.

Sklar EML, Quencer RM, Green BA, et al. Complications of epidural

anesthesia: MR appearance of abnormalities. Radiology

1991;181:549-54.

12 Mayall MF, Calder I. Spinal cord injury following an attempted thoracic
epidural. Anaesthesia 1999,54:990-4.

13 Ackerman WE, Juneja MM, Knapp RK. Maternal paraparesis after
epidural anesthesia and cesarean section. South Med J 1990;83:695-7.

14 Chiapparini L, Sghirlanzoni A, Pareyson D, et al. Imaging and outcome
in severe complications of lumbar epidural anaesthesia: report of 16
cases. Neuroradiology 2000;42:564-71.

15 Chaudhari LS, Kop BR, Dhruva AJ. Paraplegia and epidural analgesia.
Anaesthesia 1978;33:722-5.

16 Barontini F, Conti P, Marello G, et al. Major neurological sequelae of
lumbar epidural anesthesia. A report of three cases. Ital J Neurol Sci
1996;17:333-9.

17 Hodges SD, Castleberg RL, Miller T, et al. Cervical epidural steroid
injection with intrinsic spinal cord damage: two case reports. Spine
1998;23:2137-42.

18 Bromage PR, Benumof JL. Paraplegia following intracord injection
during attempted epidural anesthesia under general anesthesia. Reg
Anesth Pain Med 1998;23:104-7.

19 Broadbent CR, Maxwell WB, Ferrie, et al. Ability of anaesthetists to
identify a marked lumbar interspace. Anaesthesia 2000;55:1122-6.

20 Selander D. Neurotoxicity of local anesthetics: animal data. Regional

Anesthesia 1993;18:461-8.

Nelson DA. Dangers from methylprednisolone acetate therapy by

infraspinal injection. Arch Neurol 1988;45:804-6.

22 Bracken MB, Shepard MJ, Collins WF, et al. A randomized controlled
trial of methylprednisolone or naloxone in the treatment of acute
spinal-cord injury. N Engl J Med 1990;322:1405-11.

[ee]

2

www.jnnp.com


http://jnnp.bmj.com

