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THORACIC epidural anesthesia is considered as an essen-
tial component of the perioperative care for patients un-

dergoing lung resection.1–3 Although neurologic adverse events
have been associated with this technique, permanent injury is
rare.4 These events primarily involve the peripheral nervous sys-
tem, for example, nerve root injury.4 We present a case of persis-
tent cortical blindness after a test dose of bupivacaine was adminis-
tered into an uneventfully placed thoracic epidural catheter.

CASE REPORTS
A 53-yr-old woman, American Society of Anesthesiolo-

gists physical status II, height 172 cm, weight 76 kg, was
scheduled for resection of a tumor in the lower lobe of the
left lung. Based on previous investigations, this tumor was
suspected to be a stage IIB large cell bronchial carcinoma.
Her medical history included resection of a T1N0 carcinoma
of the left breast and resection of a melanoma of the left
forearm. In addition to temazepam, the patient did not take
any medication. There were no clinical signs of cerebral me-
tastasis, while mediastinal metastasis was ruled out by com-
puted and positron emission tomography. Blood pressure
during anesthetic preassessment was 175/75 mmHg. On the
day before surgery, the patient received a thoracic epidural
catheter by an experienced cardiothoracic anesthesiologist.

In compliance with recent recommendations,5 the epidural
catheter was inserted at the T2–3 intervertebral space. After
inserting a large bore intravenous cannula and placing the
patient in the sitting position, the epidural space was identi-
fied with an 18-gauge Perican Tuohy needle (Braun, Mel-
sungen, Germany), using the midline approach and hang-
ing drop technique. A Perifix epidural catheter was
advanced 5 cm beyond the needle tip. After removal of the
needle, the catheter was pulled back 2 cm because of
paresthesia of the left arm and shoulder. There was no
backflow of cerebrospinal fluid into the catheter either
spontaneously or after aspiration with a syringe. No epi-
dural medication was given at this time.

The next day, the patient was premedicated on the ward
with 7.5 mg of midazolam orally. On arrival in the operating
room, she was positioned on the operating table, and elec-
trocardiogram, noninvasive blood pressure, and pulse
oxymeter monitoring were attached. Also, a 20-gauge arte-
rial cannula was placed in the left radial artery. The patient
was fully awake and communication appeared normal.
Three milliliter of bupivacaine (0.5%; DeltaSelect, Dreieich,
Germany) was slowly injected by hand into the epidural
catheter by the same anesthesiologist who had inserted the
catheter. The solution had been drawn directly from the vial
by the anesthesiologist just before injection, and no other
drugs had been added. The vial had been stored at room
temperature (approximately 70°F). Within 1 min after in-
jection, the patient suddenly lost consciousness and could
not be awoken. Respiration appeared adequate. Blood pres-
sure increased with a peak systolic blood pressure of 210
mmHg. There was no bradycardia. Ten minutes after injec-
tion, the patient regained consciousness. She was clearly dis-
oriented and complained that she saw “nothing.” There were
no signs of motor weakness. The surgery was cancelled, and
the patient was transported to the intensive care unit for
further observation.

In the intensive care unit, vital signs remained stable, and
the patient was examined by a neurologist 40 min after the
start of the event. The patient was awake but still could not
see. Otherwise, cranial and peripheral neurologic function
was normal, and there were no cardiac or carotid murmurs.
Examination by an ophthalmologist revealed no intraocular
or extraocular abnormalities that might explain the sudden
visual loss. Because the patient reported to literally see “noth-
ing,” not even blackness, the patient was clinically diagnosed
with cortical blindness. This was confirmed using magnetic
resonance imaging (MRI) of the brain, showing increased
signal intensity with signs of vasogenic cerebral edema in the
occipital and thalamic areas, and caudal parts of the temporal
areas on both sides, and in the left cerebellum (figs. 1A and
B). This was suspect of ischemia and infarction in the distri-
bution area of the posterior cerebral artery. However, mag-
netic resonance angiography showed no abnormalities in the
vertebral and internal carotid arteries or in the circle of Willis
and its branches (figs. 1C and D). There were no signs of
increased intracranial pressure. An MRI and high resolution
computed tomography (spatial resolution �0.35 mm3) of
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the thoracic spine revealed that the epidural catheter was
inserted at the T2–3 intervertebral space, while the catheter
tip was positioned in the dorsal epidural space at the level of
the T1 vertebral body (fig. 2). The tip was not located in a
blood vessel, and the catheter followed a straight path from
insertion site to final tip position (fig. 2). No abnormalities
were identified in the spinal cord. To enhance the visualiza-
tion of the catheter on T1-weighted MRI, 3 ml of gadolin-
ium MRI contrast medium was injected through the epi-
dural catheter. Five min after this injection, the patient again
lost consciousness, with hypertensive peaks up to 240
mmHg systolic and generalized convulsions with extensor
posturing of both upper and lower extremities. She was in-
tubated and mechanically ventilated. Continuous infusions
of nitroglycerin and nicardipine were started to keep systolic
blood pressure around 150 mmHg. The patient was extu-
bated 2 days later, after which she was fully conscious. Inter-
mittent neurologic evaluations did not reveal motor or reflex
abnormalities. Analysis of the vial showed a bupivacaine so-
lution of 5 mg/ml, pH 6.0, and 300 mOsmol/kg, consistent
with the information supplied by the manufacturer. Allergy
to bupivacaine was ruled out later by skin testing.

The patient was discharged from the intensive care unit
after 3 days. The cortical blindness remained unchanged,
and she suffered from cognitive disorders such as antero-
grade amnesia and disorientation in time and place. Five

weeks after the event, she underwent a lobectomy of the left
lower lobe, which contained a large metastasis of a mela-
noma. No tumor cells were found in the peribronchial and
mediastinal lymph nodes. The patient was discharged home
10 days after surgery and has been enrolled in a rehabilitation
program. One year after the incident, there has been no signif-
icant improvement in her vision and cognitive disorders.

Discussion

We present a case of sudden loss of consciousness after a
thoracic epidural test dose of bupivacaine, accompanied by
hypertension and visual loss. Although the first two symp-
toms resolved quickly, visual loss and cognitive disorders
have unfortunately persisted.

Ischemic events in the brain and/or spinal cord after epi-
dural injections have been reported before.6 Similar to our
case, ischemic brain injury has occurred in the absence of
cerebrovascular abnormalities.7 However, these reports ex-
clusively concern transforaminal injections of particulate ste-
roids, during which the epidural needle tip is close to the
vertebral artery, and a particulate injectate is used. This may
explain why several cases of cerebral embolic events have
been reported with this particular technique. In our case, the
rapid loss of consciousness and convulsions may suggest an
intraarterial injection. However, intraarterial injections are
not common in mid-thoracic epidural anesthesia, and they
are generally not accompanied by hypertension and rapid
return of consciousness. Furthermore, on computed tomog-
raphy and MRI examinations, the epidural catheter tip was
not located in a blood vessel. These examinations also ruled

Fig. 1. Axial diffusion-weighted magnetic resonance imaging per-
formed within 2 h of onset of symptoms demonstrates high signal
intensity in (A) the left cerebellum and (B) both occipital lobes and
posterior part of the thalami, indicating reduced diffusion in these
areas. This finding is consistent with early ischemic changes in the
vascular territory of the posterior circulation. 3D time-of-flight mag-
netic resonance angiography demonstrates normal flow in the pos-
terior circulation: (C) axial slab maximum intensity projection showing
patent posterior cerebral arteries (arrow), superior cerebellar arteries
(arrow head), and normal internal carotid arteries (asterisk); (D) pos-
terior maximum intensity projection view showing patent vertebro-
basilar system.

Fig. 2. Multislice spiral computed tomography (64 � 0.75 mm slices)
with sagittal curved multiplanar reconstruction imaging demon-
strates proper midline placement of the epidural catheter tip in the
posterior epidural space. The entrance site of the epidural catheter is
at the T2–3 intervertebral space. The catheter tip (asterisk) is identi-
fied at the level of first thoracic vertebral body.
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out subdural or subarachnoid position of the catheter tip.
Given the hypertension, subarachnoid injection or an aller-
gic reaction seems unlikely. Also, allergy testing to bupiva-
caine was negative.

Epidural injection has been shown to increase intracranial
pressure both in humans8 and in a porcine model,9 resulting
in markedly reduced cerebral blood flow.9 However, these
effects are particularly pronounced when intracranial pres-
sure is already increased before injection, whereas our patient
did not show any signs of increased intracranial pressure
preoperatively. Furthermore, visual loss has been reported
after rapid epidural fluid infusions to induce epidural anes-
thesia or to facilitate epiduroscopy.10 However, the volumes
of epidurally injected solutions varied from 20 to 120 ml,
compared with 3 ml in our report, and the common finding
in these cases was retinal hemorrhage.

We are unaware of reports describing a similar sequence
of events. While we can only speculate on an explanation, a
possible mechanism is the following. In the thoracic and
cervical epidural regions, the anterior and posterior epidural
venous plexuses become more developed compared with the
lumbar epidural region.11 In the presence of local epidural fat
pads consisting of fibrous strands, a small volume of injected
fluid may have compressed venous and/or arterial structures
supplying the spinal cord. A disturbance of the vascular sup-
ply to the cord may have caused autonomic dysreflexia, re-
sulting in massive secretion of epinephrine and hypertensive
crises, similar to the situation in patients with high spinal
cord transections.12 These hypertensive crises may have led
to the development of hypertensive encephalopathy, which
typically affects the posterior area of the brain.13,14 The fact
that a second episode of loss of consciousness and hyperten-
sion occurred after an epidural injection with MRI contrast
medium supports the assumption that volume expansion of
the epidural space is a more likely culprit than action by the
local anesthetic. Alternatively, autonomic dysreflexia may
coexist with catecholamine secreting tumors.15 However, al-
though bronchial carcinomas have been associated with neu-
roendocrine activity,16 melanomas are not known to pro-
duce catecholamines.

Although the use of thoracic epidural anesthesia has in-
creased tremendously over the last decade and a half, persis-
tent neurologic injury related to its use remains rare. Regard-
less of the mechanism, by presenting this case report of
cortical blindness after a thoracic epidural test dose, we hope
to increase the awareness among anesthesiologists that seri-
ous adverse events may occur, even when the procedure has
been carried out correctly. However, because the mechanism

remains unclear, it is difficult to provide recommendations
to prevent this complication.

References

1. Joshi GP, Bonnet F, Shah R, Wilkinson RC, Camu F, Fischer
B, Neugebauer EA, Rawal N, Schug SA, Simanski C, Kehlet
H: A systematic review of randomized trials evaluating
regional techniques for postthoracotomy pain. Anesth
Analg 2008; 107:1026 – 40

2. Gottschalk A, Cohen SP, Yang S, Ochroch EA: Preventing
and treating pain after thoracic surgery. ANESTHESIOLOGY

2006; 104:594 – 600
3. De Cosmo G, Aceto P, Gualtieri E, Congedo E: Analgesia in

thoracic surgery: Review. Min Anesthesiol 2008; 74:1– 8
4. Brull R, McCartney CJL, Chan VWS, El-Beheiry H: Neuro-

logical complications after regional anesthesia: Contempo-
rary estimates of risks. Anesth Analg 2007; 104:965–74

5. Visser WA, Lee RA, Gielen MJM: Factors affecting the distribu-
tion of neural blockade by local anesthetics in epidural anesthe-
sia and a comparison of lumbar versus thoracic epidural anes-
thesia. Anesth Analg 2008; 107:708–21

6. Scanlon GC, Moeller-Bertram T, Romanowsky SM, Wallace
MS: Cervical transforaminal epidural steroid injections:
More dangerous than we think? Spine 2007; 15:1249 –56

7. Ziai WC, Ardelt AA, Llinas RH: Brainstem stroke following
uncomplicated cervical epidural steroid injection. Arch
Neurol 2006; 63:1643– 6

8. Hilt H, Gramm HJ, Link J: Changes in intracranial pressure
associated with extradural anaesthesia. Br J Anaesth 1986;
58:676 – 80

9. Grocott HP, Mutch WA: Epidural anesthesia and acutely
increased intracranial pressure. Lumbar epidural space hy-
drodynamics in a porcine model. ANESTHESIOLOGY 1996;
85:1086 –91

10. Gill JB, Heavner JE: Visual impairment following epidural
fluid injections and epiduroscopy: A review. Pain Med
2005; 6:367–74

11. Groen RJ, Groenewegen HJ, van Alphen HA, Hoogland PV:
Morphology of the human internal vertebral venous plex-
us: A cadaver study after intravenous Araldite CY 221
injection. Anat Rec 1997; 249:285–94

12. Bycroft J, Shergill IS, Chung EA, Arya N, Shah PJ: Auto-
nomic dysreflexia: A medical emergency. Postgrad Med J
2005; 81:232–5

13. Bakshi R, Bates VE, Mechtler LL, Kinkel PR, Kinkel WR: Occip-
ital lobe seizures as the major clinical manifestation of reversible
posterior leukoencephalopathy syndrome: Magnetic resonance
imaging findings. Epilepsia 1998; 39:295–9

14. Chaves CJ, Lee G: Reversible posterior leukoencephalop-
athy in a patient with autonomic dysreflexia: A case re-
port. Spinal Cord 2008; 46:760 –1

15. Wright KC, Agre JC, Wilson BC, Theologides A: Autonomic
dysreflexia in a paraplegic man with catecholamine-secret-
ing neuroblastoma. Arch Phys Med Rehabil 1986;
67:566 –7

16. Travis WD, Linnoila RI, Tsokos MG, Hitchcock CL, Cutler
GB Jr, Nieman L, Chrousos G, Pass H, Doppman J: Neu-
roendocrine tumors of the lung with proposed criteria for
large-cell neuroendocrine carcinoma: An ultrastructural,
immunohistochemical, and flow cytometric study of 35
cases. Am J Surg Pathol 1991; 15:529 –53

495EDUCATION

Visser et al. Anesthesiology, V 112 • No 2 • February 2010

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/112/2/493/249086/0000542-201002000-00037.pdf by guest on 19 April 2024


