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his report describes a case of hemorrhagic stroke that presented as an expressive aphasia
fter routine hernia repair under spinal anesthesia in an otherwise generally healthy
iddle-aged outpatient. Possible roles of preexisting migrainous headaches and perioper-
tive ephedrine are discussed, but, as in most cases of perioperative stroke, the possibilities
re numerous and the cause of the stroke difficult to determine. © 2004 by Elsevier Inc.
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ntroduction

he risk of stroke is increased threefold in the perioperative period, although it
s still rare. Most perioperative strokes result from embolic or thrombotic events
nd are often associated with certain high-risk surgical procedures, co-existing
ascular disease, or advanced age.1 Herein we report a case of hemorrhagic
troke that presented as an expressive aphasia after routine hernia repair under
pinal anesthesia in an otherwise generally healthy, middle-aged outpatient.

ase Report

48-year-old woman with a past medical history of depression treated with
italopram (20 mg/day), endometriosis, and a 2-month history of possible
igraine headaches underwent an umbilical hernia repair with spinal anesthe-

ia. Her past medical history was negative for hypertension, peripheral vascular
isease, diabetes, oral contraceptive use or hormone replacement therapy, or
moking. After sedation with midazolam 1 mg and two unsuccessful attempts at
he L2–L3 interspace with a 25-gauge Whitaker needle, a spinal was placed at the
3–L4 interspace with a 22-gauge beveled-tip needle, through which lidocaine
.5%, 4 mL and fentanyl 25 �g was administered. Excessive cerebrospinal fluid
eakage was not noted, and a T10 spinal level was obtained. The only other

edications she received were ephedrine 50 mg intramuscularly and cefazolin
g intravenously (IV) for prophylaxis of postoperative nausea and vomiting and

nfection, respectively. The intraoperative course was uneventful. The patient
eceived 1200 mL of lactated Ringer’s solution, and there was minimal blood

oss. She remained awake throughout the procedure, with a blood pressure (BP)
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nd heart rate (HR) of 120–150/70–90 mmHg and 60 to
0 beats per minute (bpm), respectively, which were
imilar to her preoperative values (BP: 100–140/60–85
mHg; HR: 70 to 88 bpm).
During transfer to the postanesthesia care unit

PACU), she felt “faint.” Her HR was palpable at 40 bpm
nd the symptoms resolved with 0.2 mg of atropine and 10
g of ephedrine IV. Upon arriving in the PACU, her BP
as 174/97 mmHg, HR was 105 bpm, and oxygen satura-

ion (SpO2) was 100%. She developed emesis and stated
hat she felt “hypoglycemic.” She was treated with 4 mg of
V ondansetron and an IV bolus of 5% dextrose in water.
lood glucose was verified to be 236 mg/dL. Although

ymptoms improved slightly, she continued to have recur-
ent episodes of emesis and she developed a vague head-
che 1 hour after admission to the PACU. Two hours after
ACU admission, the patient remained alert and cooper-
tive but developed an expressive aphasia. A neurologic
onsultation was requested. The neurologic examination
as unremarkable except that the patient was unable to

peak. In the absence of other neurologic signs, the
esident neurologist attributed this finding to psychogenic
auses and no further work-up was recommended. How-
ver, at the insistence of the resident anesthesiologist, she
as sent for a magnetic resonance imaging (MRI) scan.
he MRI demonstrated a large left frontal intraparenchy-
al hemorrhagic lesion with regional mass effect (Figure

). Subsequent studies, including brain computed tomog-
aphy (CT), MRI, and magnetic resonance angiography,
ere negative for carotid or cerebral vascular abnormali-

ies, or tumor. In addition, a metastatic work-up consisting
f a mammogram and CT scans of the head, chest,

igure 1. Magnetic resonance image demonstrating a large
eft frontal intraparenchymal hemorrhagic lesion with re-
ional mass effect.
bdomen, and pelvis, was negative. The patient was dis- h
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harged to a rehabilitation unit in stable condition on the
ourth postoperative day.

iscussion

e describe the development of a hemorrhagic stroke in
48-year-old patient without risk factors for stroke follow-

ng a minor surgical procedure and uncomplicated spinal
nesthetic. Stroke is uncommon and unpredictable after
urgery and anesthesia, but for reasons that are not
nderstood, the risk is threefold greater during the first 30
ays after routine surgery and anesthesia.2 In fact, most
erioperative strokes occur postoperatively, usually within

he first few days. Curiously, the risk appears to be similar
egardless of whether central neuroaxis block or general
nesthesia is used.2

This patient had none of the traditional risk factors for
troke, such as transient ischemic attacks, hypertension, a
istory of smoking, diabetes mellitus, ischemic heart dis-
ase, atrial fibrillation, or mitral valve disease. Our patient
id have a 2-month history of headache, and there is a
rowing body of evidence that migraine headaches may be
risk factor for both hemorrhagic and ischemic stroke. In

act, a number of case reports describe the occurrence of
troke coincident with a migraine attack (migrainous
troke).3,4 However, our patient’s headaches were recent
nd were never diagnosed as migrainous. Because her
eadache complaints during the perioperative period
ere vague, it is difficult to decipher whether the head-
che was migrainous and proximally related to the stroke,
esulted from the stroke, or was unrelated to either.

In part because it is so rare and difficult to study, the
tiology of perioperative stroke in noncardiac, nonneuro-
ogic surgery such as was seen in this patient is an enigma.
everal cases have attributed perioperative stroke to cere-
ral emboli, but this scenario requires both a source of
mboli and the ability of embolic material to enter the
rterial circulation. To our knowledge, umbilical hernior-
haphy is not associated with emboli and, although we did
ot investigate the possibility that the patient had a patent

oramen ovale, emboli typically produce ischemic infarc-
ion. Hypotension is another perioperative event that has
een associated with stroke. Prolonged and severe hypo-
ension can clearly produce cerebral ischemia and infarc-
ion, but this patient had only a brief period of bradycar-
ia and, presumably, hypotension that produced minimal
erebral symptoms, and was treated promptly. Although it
s impossible to exclude mild hypotension as a contribut-
ng factor in this case, it is noteworthy that one small study
uggests that conscious patients with a history of transient
schemic attacks can withstand a transient, 60% decrease
n systolic blood pressure without stroke.5 Moreover,
trokes caused by hypotension tend to be ischemic and
ccur in watershed areas between major cerebral vessels,
either of which is true in this case.6

Hypertension is an accepted cause of hemorrhagic
troke7,8 and, although this patient was only briefly and
ildly hypertensive, the fact that she received ephedrine

omplicates the picture. Ephedrine is often used, as it was

ere, to prevent or treat spinal anesthesia-induced hypo-
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Hemorrhagic stroke after spinal anesthesia: Tran et al.
ension, and it has recently gained favor to prevent
ostoperative nausea and vomiting.9 Ephedrine is also
requently found in over-the-counter medications, and
here are numerous case reports of hemorrhagic or isch-
mic stroke after over-the-counter ephedrine use.10 The
heory is that hemorrhagic stroke results from either the
ypertensive action of ephedrine or a cerebral vasculitis,
hereas thrombotic stroke results from ephedrine-medi-
ted cerebral vasoconstriction. There is at least one case
eport of acute cerebral arteritis and hemorrhagic stroke
n association with IV administration of ephedrine (10

g) during routine surgery and anesthesia.11 However, to
ate, no large, controlled studies have confirmed that
phedrine, particularly in the dosages used here, increases
he risk of perioperative stroke, so it is difficult to say
hether use of ephedrine and/or the brief period of
ypertension contributed to our patient’s stroke. In addi-

ion, stroke is listed as a potential side effect of the
elective serotonin reuptake inhibitor (SSRI), citalopram,
hich this patient was using to treat depression. However,

recent large population-based case-controlled study
ound that SSRIs are not associated with an increased risk
f intracerebral hemorrhage.12 Indeed, it is important to
ecognize that in most cases of stroke the possibilities are
umerous and the cause cannot be pinpointed.13

The approach to management of a patient with acute
troke has changed dramatically in the past several years.

hereas stroke treatment was historically simply support-
ve and rehabilitative (with the exception of hyperbaric
herapy for treatment of air emboli), today stroke is
onsidered a medical emergency. The main impetus for
his change in attitude is the success of low molecular-
eight heparin and thrombolytics for acute ischemic

troke.14 One of the main factors determining the likeli-
ood that treatment will be effective is the interval from
troke to intervention, with patients who are treated within

hours having improved functional outcome compared
ith those in whom treatment was instituted later.15

hrombolytics and anticoagulants have been used success-
ully in perioperative stroke,16 but they are contraindi-
ated in the setting of a hemorrhagic stroke. Therefore,
hen a new and persistent focal neurologic deficit is
etected perioperatively, a neurologic consultation should
e obtained expediently because intracranial imaging is
andatory prior to initiating thrombolytic therapy and

romptness of treatment is critical. Unfortunately, be-
ause of the hemorrhagic nature of the stroke, our patient
as not a candidate for such therapy. In addition, al-

hough there is debate about what constitutes worrisome
yperglycemia in the setting, there is evidence linking
yperglycemia to poor neurologic outcome after stroke
nd, accordingly, exogenous administration of glucose
hould generally be avoided.17,18 In retrospect, glucose
as neither required nor appropriate in this case but the

ikelihood that such modest hyperglycemia influenced the
utcome seems low.

As is often the case, the cause of this patient’s stroke is
ncertain but the possibility that it was related to use of

phedrine or associated with possible migraine headaches
annot be dismissed. Headache and emesis, early symp-
oms in this case, are common after anesthesia and surgery
nd, as such, may have delayed the diagnosis of stroke.
uch a delay had no effect here but, in the event of an
schemic perioperative stroke, could adversely affect the
robability that intervention would be successful. Thus, if
new and persistent neurologic deficit is identified perio-
eratively, neurologic consultation and imaging studies
hould be obtained expediently because time is of the
ssence and stroke is not a risk of just major surgical and
nesthetic procedures.
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