
Editor’s note: Headache is a common chief complaint encountered by emer-
gency physicians (EPs). It may be a symptom of benign diseases such as
migraine headaches or a common virus. Unfortunately, it also may repre-

sent other, more life-threatening illnesses, including subarachnoid hemorrhage.
Delineating which patients need radiologic imaging, spinal fluid testing, and even
angiography is part of the challenge encountered by the EP. This issue will outline
strategies for reducing risk in the headache patient. Specifically, diagnosis and
management of subarachniod hemorrhage will be detailed.

Introduction
An otherwise healthy patient presents to the emergency department (ED)

with the worst headache of her life. A brain computerized tomographic (CT)
scan reveals a subarachnoid hemorrhage (SAH), and an arteriogram reveals an
accessible Circle of Willis aneurysm. The patient undergoes successful
intracranial surgery for clipping of her aneurysm and is discharged several
weeks later in good condition.

Another patient presents to the ED with complaints of an unusually severe
migraine headache. She is treated and released without investigative studies.
The same patient returns the following day with similar complaints. Again,
she is treated and released. She is found the next day comatose and is declared
brain-dead the following day. An autopsy reveals a ruptured basilar tip
aneurysm with significant vasospasm.

A third patient presents to the ED with complaints of a migraine headache
unlike any other she has experienced. Her headache is accompanied by neck
pain and stiffness and began the day after physical exercise. She exhibits no
other findings except mild neck stiffness. She consequently is diagnosed with
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a migraine headache and a cervical strain. She is
treated symptomatically and released with no further
investigative studies. The following day, she returns
to the ED with a more significant headache and
some photophobia. Again, she is treated sympto-
matically and released. She continues with signifi-
cant headaches over the next week and presents
again to the ED the following weekend. While in the
ED, she becomes comatose, seizes, and is declared
brain-dead. An autopsy reveals a posterior commu-
nicating artery aneurysm. 

The above scenarios illustrate routine encounters in
the ED between patients and physicians involving the
failure to diagnose and the failure to treat SAH. In the
first two scenarios, no medical negligence occurred
since each patient’s ultimate outcome was not affected
directly by their initial management in the ED. In the
third case, the medical negligence should be obvious. 

The most common causes of ED malpractice arise
from misdiagnosis, the failure to diagnose, failure to

admit, improper or incorrect treatment, and lack of
consultation with appropriate specialists.1 Most fail-
ure-to-diagnose cases include the failure to diagnose
appendicitis, myocardial infarction, meningitis,
ectopic pregnancy, and fractures.1 While not among
those entities most commonly misdiagnosed in the
ED, patients with SAH present with a common ED
complaint — headaches — and if not properly diag-
nosed and treated, the condition carries high rates of
morbidity and mortality.2,3 As a result, a patient who
presents to the ED complaining of a headache must
be approached in a thorough and careful manner to
exclude devastating illnesses and potentially curable
conditions such as SAH due to aneurysmal rupture.

SAH has multiple known causes, including trauma,
hypertension, arteriovenous malformations, brain
tumors, endocarditis, anticoagulants, infections, as well
as unknown processes.3 The most common atraumatic
cause of SAH is a ruptured “berry” aneurysm (so
named because of its morphology) arising from an
intracerebral vessel in the region of the Circle of Willis.
(See Table 1.)4,5 Aneurysmal SAH is fairly common,
accounting for 5-10% of all strokes. It is the cause of
death in about 0.5% of the population.6-8 About 2% of
the population harbors an aneurysm, and about 1% of
the population will experience an aneurysmal SAH.
The annual incidence of SAH ranges from nine to 28
per 100,000 population.9 In the U.S. population of 300
million, about 6 million people harbor aneurysms, and
3 million will suffer a SAH.3 The majority of these
patients, if diagnosed early, can be treated successfully
with surgical clipping of the aneurysm or endovascular
techniques to obliterate it. The following cases will
illustrate instances of failure to diagnose intracranial
aneurysms and will present pointers for and pitfalls of
managing aneurysmal SAH in the ED.

Case #1. Luoma v. Kaiser, et al. 10 

In Luoma, the husband and minor children of the
deceased brought a wrongful-death suit based upon
the failure to diagnose and treat the decedent’s
aneurysmal SAH. The defendants included the hospi-
tal, the treating EP, and the consulting neurologist. In
1989, Mrs. Luoma, a 37-year-old meat wrapper, was
diagnosed with mild migraine headaches that were
infrequent and controlled by nonprescription medica-
tions. In 1996, Mrs. Luoma also was diagnosed as
hypertensive and was prescribed atenolol. She had no
other significant medical history.
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On May 4, 1996, Mrs. Luoma presented to a Kaiser
ED, complaining of the worst headache she’d ever
had. Immediately prior to presenting to the ED, she
had experienced leg weakness, visual difficulty in her
left eye, and hearing dysfunction; however, her neuro-
logical complaints had cleared by the time she pre-
sented to the ED. In the ED, Mrs. Luoma was told to
continue taking her atenolol, which she had missed for
two days. No investigative procedures were per-
formed, and she was discharged home with directions
to follow up with her family doctor in a week, and
only if her headaches persisted. The following day,
Mrs. Luoma stayed in bed with a severe headache.

Two days later, Mrs. Luoma presented to a differ-
ent Kaiser ED and underwent a brain CT scan and a
lumbar puncture (LP). The brain CT scan was read
as negative, but the cerebrospinal fluid (CSF) from
the LP revealed xanthochromia (i.e., blood break-
down products indicative of SAH). Both the ED
physician and the consulting neurologist failed to
appreciate Mrs. Luoma’s symptoms and CSF find-
ings. Mrs. Luoma was discharged home and was
told she had “nothing to worry about.”

Mrs. Luoma continued to experience severe
headaches and presented to the second Kaiser ED
again the following day. A repeat LP again revealed
xanthochromic CSF. The same neurologist was re-
consulted. He advised discharging the patient and
discouraged a neurosurgical consultation. Another
staff physician then was consulted, and as a result,
Mrs. Luoma finally was admitted three days after
her initial presentation. She underwent a cerebral
arteriogram that revealed an anterior communicating

artery aneurysm, but she suffered an aneurysmal re-
bleed following the study. Despite successful clip-
ping of her aneurysm, she died seven days after her
initial presentation to the ED. 

At trial, the defendants admitted liability and
admitted that they breached the applicable standard
of care regarding the failure to diagnose and treat
Mrs. Luoma’s SAH. However, they argued that their
breach was not the direct cause of Mrs. Luoma’s
death, but rather that her death was due to the
aneurysmal re-bleed following an arteriogram,
which would not have been avoided by earlier diag-
nosis or treatment. Ultimately, the jury found for the
plaintiffs, basing its decision upon testimony given
by several medical experts to the contrary, and
awarded the plaintiffs more than $700,000.

Discussion
Luoma illustrates several important points regard-

ing the failure to diagnose SAH in an ED setting.
The first point involves patients who present with
the worst headache of their lives regardless of med-
ical or headache history. Approximately 90% of
patients with aneurysms present with SAH, the car-
dinal diagnostic feature of which is a very severe
headache of sudden onset.11 As a result, patients pre-
senting to the ED or to any medical professional
with the worst headache of their lives, or with
headaches that are substantially different from any
of their prior headaches, must be assumed to be suf-
fering from a SAH until proven otherwise. In
patients with suspected SAH, CT scanning should
be performed immediately. With modern CT scan-
ners, more than 90% of patients with a SAH will
demonstrate evidence of blood in the cerebral sub-
arachnoid spaces. In patients with a negative CT, an
LP generally will reveal an elevated number of red
blood cells or xanthochromia, indicating recent
SAH. Once a diagnosis of SAH is made, the patient
must be admitted immediately, neurosurgical care
instituted, and appropriate angiographic studies
obtained quickly to localize and define the surgical
anatomy of the actual aneurysm.3-5,12 

As a reminder to physicians who are in the posi-
tion to diagnose a patient with SAH during its initial
presentation, more than a third of these patients do
not demonstrate localizing signs such as hemiparesis,
aphasia, or ptosis.13 Generalized signs of meningeal
irritation, such as meningismus (i.e., stiff neck) and
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TABLE 1

Location of Intracerebral Aneurysms: 
Results from a Compendium of Studies

Middle Cerebral Artery
(MCA) 20-33%

Anterior Cerebral Artery
(ACA and A Co A) 30-39%

Internal Carotid Artery
(ICA, P Co A) 24-41%

Vertebro-Basilar System
(Posterior Fossa, Posterior Circulation) 4-12%

Source: Adapted from Wilkins RH, Rengachary SS, eds. Neu-
rosurgery. New York City: McGraw-Hill; 1996, pp. 2191-2394.3



coma, are present in more than 50% of patients with
SAH.13 Based on what may seem to be a relatively
benign clinical presentation for SAH in a significant
number of patients, the ED physician should suspect
a ruptured aneurysm in any individual with a new,
changed, or severe headache and immediately should
obtain an unenhanced brain CT scan.

In Mrs. Luoma’s case, her headache was charac-
terized as the worst headache she’d ever had and dif-
fered significantly from her past mild migraines.
Such a headache, even in a patient with a known
migraine history, should have been evaluated imme-
diately with a CT scan and, if negative, an LP. Fail-
ing to investigate Mrs. Luoma’s headache by CT
scan or LP was a clear breach of the applicable stan-
dard of care. When Mrs. Luoma finally underwent
LP, which revealed xanthochromic fluid, the stan-
dard of care required that she be admitted with a
working diagnosis of SAH. Failure to do so again
breached the applicable standard of care. 

Another issue presented in Luoma regards aneurys-
mal rupture following cerebral angiography. The risk
of aneurysmal re-rupture does not present a con-
traindication to angiographic study of patients sus-
pected of having suffered SAH. While angiography
may be associated with an increased incidence of
aneurysm re-bleed, this is more likely to occur if the
angiogram is performed more than three days after the
original bleed.14,15 Most aneurysmal re-bleeds occur
within the first seven to 14 days after initial hemor-
rhage, especially after the third day following aneurys-
mal rupture.16 This time period coincides directly 
with the most likely time period that arteriographic

investigation of the patient is performed. Those
aneurysms that do rupture following arteriography
tend to be in patients who are in extremely poor clini-
cal condition, as indicated by their Hunt and Hess
grade, which is helpful in determining surgical risk;
the higher the grade, the greater the risk for death or
poor clinical outcome.17 Aneurysmal rupture also can
occur with cross-compression of the carotid artery in
the neck, done during the angiographic study for better
visualization of the cerebral vasculature.14 In Mrs.
Luoma’s case, the timing of her angiography coin-
cided with the period during which the risk of
aneurysmal re-bleed is greatest, within seven to 14
days of her initial bleed. It is far less likely that Mrs.
Luoma’s re-hemorrhage was related to cross-compres-
sion of her carotid artery; and, as such, it probably was
completely unrelated to her arteriographic procedure.
Had Mrs. Luoma undergone an angiogram on the day
she first presented to the ED rather than on the seventh
day after her SAH, and then undergone appropriate
neurosurgical treatment, she most likely would not
have re-bled following the angiographic study since it
would have been done prior to the period of time dur-
ing which she would have been at the highest risk for
another SAH.

Finally, a third important issue raised by this case is
that SAH patients who are clinically in good condition
(e.g., a favorable Hunt and Hess grade), and who are
treated neurosurgically in a timely manner, generally
experience good clinical outcomes. (See Table 2.) The
Hunt and Hess scale estimates prognosis based upon
the severity of the Hunt and Hess grade which, in turn,
is based upon the severity of the patient’s symptoms at
the time of presentation. (See Table 3.)17 Based upon
that scale, the prognosis for a SAH patient declines
dramatically as the grade increases. Grade I represents
a patient with ptosis or no localizing neurological
signs beyond meningismus and photophobia, while a
Grade V patient is moribund. 

In the International Cooperative Study of the Tim-
ing of Aneurysm Surgery involving more than 3,500
patients (hereinafter, the “International Cooperative
Study”), of those patients who presented with an ante-
rior communicating artery aneurysm and who were
classified as Hunt and Hess grades I or II, 84% had
good outcomes following surgery, while only 47% of
those patients presenting with Hunt and Hess grades
III, IV, or V did well after aneurysmectomy (i.e., sur-
gical obliteration of the aneurysm). 3-5 The most
important factors predicting patient prognosis are
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TABLE 2

Patient Outcomes Based 
Upon Aneurysm Location

LOCATION Excellent-Good Poor Dead
Ophthalmic Artery 87% 7% 6%

Posterior Communicating 
Artery 86% 8% 6%

Middle Cerebral Artery 69% 25% 6%

Anterior Communicating 
Artery 78% 14% 8%

Vertebro-basilar Artery 84% 10% 6%

Source: Adapted from Wilkins RH, Rengachary SS, eds. Neu-
rosurgery. New York City: McGraw-Hill; 1996, pp. 2191-2394.3



level of consciousness at the patient’s time of presen-
tation and associated hemiparesis or aphasia.4,5 In that
same study, the correlation between Hunt and Hess
grade and prognosis was established for most patients
with anterior circulation aneurysms, including ante-
rior communicating, middle cerebral, and posterior
communicating artery aneurysms. In general, 75% or
more of patients with commonly located, nongiant
aneurysms presenting in good neurological condition
should have a good prognosis for recovery.

Mrs. Luoma, in particular, presented repeatedly to
the ED with severe headache unaccompanied by a
decrease in consciousness, hemiparesis, aphasia,
dysphasia, or any other localizing neurological sign.
Given that clinical presentation, she would have
been classified as a Hunt and Hess grade I or II had
she been evaluated properly. Given her good Hunt
and Hess score, had her SAH been diagnosed timely,
and had she undergone appropriate neurosurgical
intervention, she would have had a greater than 75%
chance of having a good outcome. 

Case #2. Cohn v. Frost 18

In Cohn, the husband and minor children of the
deceased brought a wrongful death suit based upon
the failure to diagnose and treat the decedent’s SAH.
The plaintiffs alleged that the defendants negligently
relied upon the findings of a brain CT scan per-
formed eight days following the onset of the dece-
dent’s severe headaches, and alleged that the

defendants negligently failed to perform LP follow-
ing a normal brain CT scan. The defendants
included the decedent’s family physician and Dr.
Frost, a neurologist. 

On Oct. 10, 1984, Mrs. Cohn, a 39-year-old office
manager with a history of mild menstrual migraine
headaches and no other significant medical history,
developed unusually severe headaches. Her family
physician evaluated her and recommended chiro-
practic treatment for what he termed a “military
neck.” Eight days later, the physician obtained a
brain CT scan, which was read as normal. He did
not perform LP or any other test. Mrs. Cohn’s severe
headaches continued, and her physician subse-
quently admitted her to the local hospital with a
diagnosis of possible anorexia nervosa accompanied
by migraine headaches. Two days following her hos-
pital admission, Dr. Frost, a neurologist who diag-
nosed her with viral meningitis, evaluated Mrs.
Cohn. Dr. Frost did not repeat her brain CT scan and
did not perform LP to sample her CSF. Mrs. Cohn
was discharged home a few days later with no fur-
ther treatment. Three weeks after her initial presen-
tation, Mrs. Cohn collapsed as a result of a massive
SAH while at a relative’s home and died the same
day. Study results confirmed that she had suffered a
ruptured right, middle cerebral artery aneurysm.

At trial, the plaintiffs alleged that the neurologist
was negligent based upon his failure to diagnose
Mrs. Cohn’s SAH; that he was negligent in failing to
perform LP in light of her severe headaches and her
normal brain CT scan; and that he was negligent for
having relied for his diagnosis only upon the brain
CT scan that had been obtained eight days after Mrs.
Cohn originally complained of a headache. The
plaintiffs’ experts testified that a brain CT scan per-
formed more than a week after initial presentation of
hemorrhage would be diagnostic in only 50% of
cases, and that LP therefore would have been indi-
cated to diagnose the SAH in Mrs. Cohn’s case. The
defense agreed that, had Mrs. Cohn’s aneurysm been
diagnosed prior to her death, timely and efficacious
neurosurgical treatment most likely would have been
successful. 

However, the defense argued that Mrs. Cohn’s
headaches were consistent with migraine or menstrual
headaches and claimed that LP was not necessary
based upon Mrs. Cohn’s symptoms and the neurolo-
gist’s diagnosis of viral meningitis. The jury agreed
with the plaintiff’s defense and awarded $9.8 million.
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TABLE 3

Hunt and Hess Grading Scale 
for Subarachnoid Hemorrhage

Grade Description
I Asymptomatic, minimal headache, slight nuchal

rigidity

I Moderate to severe headache, nuchal rigidity, no
neurological deficit except cranial nerve deficit

III Drowsiness, confusion, mild focal deficit

IV Stupor, hemiparesis, early decerebrate rigidity
vegetative disturbances

V Deep coma, decerebrate rigidity, moribund

Source: Adapted from Hunt and Hess. J Neurosurg
1968;28:14-20. See also Wilkins RH, Rengachary SS,
eds. Neurosurgery. New York City: McGraw-Hill; 1996:
pp. 2191-2394.17,3



Only the neurologist — and not the family physician
— was found to have been negligent. 

Discussion
Cohn illustrates several important principles

regarding the failure to diagnose SAH. First, the
case reinforces the principle that any headache said
to be the worst headache ever or any headache that
is unusual or that fails to conform to a prior diagno-
sis, must be investigated aggressively by brain CT
scanning, and possibly with LP if indicated clini-
cally. This point was illustrated previously in
Luoma.

The second principle illustrated by the Cohn case
concerns the limits of brain CT scanning and supple-
mentation of its diagnostic capabilities by LP. As has
been emphasized repeatedly, the diagnostic procedure
of choice (and the easiest to obtain) in the work-up of
a patient with a severe headache is a noncontrast, brain
CT scan. Although most radiology departments have
implemented their own protocols, techniques of CT
scanning can affect the diagnosis of SAH. Thin tomo-
graphic axial images or “cuts” are more efficacious
than thick, axial cuts (e.g., 3 mm in thickness as
opposed to 10 mm) when investigating the base of the
brain and associated CSF cisterns.12,19 The increased
density of blood adjacent to bone also may impede the
recognition of small amounts of blood in the subarach-
noid spaces, while artifact associated with patient
movement also may impede diagnosis. More signifi-
cantly, the ability of CT scanning to detect subarach-
noid blood decreases over time, due to lysis of blood
cells and the continued wash-out and dilution of
CSF.3,12,20

The International Cooperative Study demon-
strated the decreasing efficacy of CT scanning in the
diagnosis of SAH. The study showed that 92% of
CT scans were positive on the day of the actual
hemorrhage; 86% were positive 24 hours later; and
only 58% were positive five days later.4,5,16 A similar
study showed that only 50% of the scans were posi-
tive one week following the initial SAH.12,21 More
recent studies evaluating the efficacy of more mod-
ern, third-generation, CT scanners also have shown
a decrease in the rate of diagnosis as time elapses
from the moment of the initial bleeding. These stud-
ies show that 100% of the scans were positive within
12 hours of the bleed, while 93% were positive 24
hours later.22 Based upon the decreasing sensitivity

of CT scanning with increased time elapsing from
the moment of bleeding, LP is indicated to help
establish the diagnosis of SAH.23 Most authors
maintain that LP must be performed for a patient
presenting with clinical signs of SAH and with a
brain CT scan that is technically inadequate or that
is read as negative or questionable.24-27

The use of LP particularly is important in a patient
who presents some time after initial headache, when
CT scanning has reduced diagnostic sensitivity sig-
nificantly. As noted previously, following SAH, ery-
throcyte wash-out occurs quickly, thereby diluting
the CSF, although elevated erythrocyte numbers may
persist for weeks. Red blood cells begin to lyse in
12-24 hours with a concomitant rise in CSF xan-
thochromia. It is this xanthochromia that LP detects.
One study showed that 100% of SAH patients were
found to have xanthochromic CSF upon LP between
12 hours and two weeks following their initial hem-
orrhage, suggesting that xanthochromic CSF would
be present even when CT scanning is said to be nega-
tive for SAH.28

In Mrs. Cohn’s case, the brain CT scan was per-
formed more than a week following her initial
symptoms. Based upon the above studies, her CT
scan, more likely than not, would have failed to
reveal her SAH. As a result, she should have under-
gone LP, which would have revealed xanthochromic
CSF indicative of earlier SAH. As should be clear,
reliance solely upon a CT scan performed more than
a week following the onset of symptoms and the
failure to perform a spinal tap to supplement such a
diagnostic work-up, constitutes a breach of the
applicable standard of care.

The third principle illustrated by Cohn concerns
the concept of sentinel bleeds occurring prior to the
actual, massive rupturing of a patient’s intracerebral
aneurysm. Many patients experience some type of
warning symptom prior to a massive aneurysmal rup-
ture. Most studies reveal that 20-59% of SAH patients
will experience pre-rupture warning signs or symp-
toms that are related either to aneurysmal expansion
(e.g., new onset of a third nerve palsy), or to small
leaks from the aneurysm itself manifested as a fairly
severe headache, known as a “sentinel headache” due
to a sentinel bleed.12,3

Most studies of aneurysm patients indicate that the
most common pre-rupture warning symptom is the
sentinel headache. Completed prior to the larger Inter-
national Cooperative Study, results from another

66 ED Legal Letter™ — June 2004



cooperative study involving more than 2,500 aneurysm
patients revealed that in those patients with pre-rupture
symptoms, 48% suffered headaches.29 Results from a
different study also reported that the most common
symptom forewarning SAH was headache, noting that
patients with missed warning signs had a significantly
higher mortality rate than those whose aneurysms had
been diagnosed early.30 

In another study of patients with single intracranial
aneurysms, headaches were the most common pre-rup-
ture warning symptom, with warning signs and symp-
toms occurring more frequently in younger patients.31

This same report observed an interval of several weeks
elapsing between the warning headache and massive
SAH. Finally, another study of sentinel headaches
reported that these headaches occurred in 40% of SAH
patients, but that the sentinel bleeds were diagnosed by
brain CT scan in only 45% of these individuals, while
the sentinel bleed was demonstrated by LP in 100% of
the cases.32

In Cohn, Mrs. Cohn obviously suffered from a
sentinel headache that predated her massive aneurys-
mal rupture by several weeks. Her sentinel bleed
occurred within the time frame that most sentinel
bleeds occur, causing headaches. A CT scan per-
formed more than a week after her initial presenta-
tion was read as normal. Such negative CT readings,
as noted previously, are not unexpected. Mrs. Cohn
did not undergo the one test that would have revealed
her sentinel bleed — a spinal tap, which is known to
demonstrate SAH or associated xanthochromia in
almost 100% of cases. Mrs. Cohn died unnecessarily
due to her second, massive aneurysmal rupture. Her
case illustrates that patients with sentinel bleeds who
go undiagnosed have a significantly elevated mortal-
ity rate. 

Case #3. Brillant v. Royal, et al. 33

Brillant v. Dr. Lorenza Royal and Sterling Med-
ical Associates, et al. is a medical malpractice case
brought by the patient and her husband against Dr.
Royal and Sterling Medical Associates in which the
plaintiffs appealed a lower (trial) court’s earlier deci-
sion dismissing the case against the defendants. The
plaintiffs contended that Dr. Royal failed to diagnose
Mrs. Brillant’s cerebral aneurysm and SAH by not
performing a CT scan of the brain and/or LP, and by
not consulting a neurologist; they also contended 
these failures prevented an accurate diagnosis of her

condition, thereby preventing timely medical care, and
proximately caused her subsequent paralysis. In addi-
tion, the plaintiff contended that Sterling Medical
Associates was vicariously liable for Dr. Royal’s neg-
ligence because he was an employee or an agent of the
medical group at the time the incident occurred. The
trial court directed a verdict for Sterling on the
grounds that there was no evidence that Dr. Royal
was anything other than an independent contractor
and directed a verdict for Dr. Royal on the grounds
that the Brillants had not presented substantial evi-
dence that Dr. Royal’s actions were the direct cause of
Mrs. Brillant’s injuries. The court found the plaintiffs’
exclusive remedy was against the United States under
the Federal Torts Claim Act (FTCA)34 because Dr.
Royal was working at an Army hospital at the time of
the incident.

While the Brillants were visiting friends in Geor-
gia, Mrs. Brillant experienced the sudden onset of 
an extremely severe headache. When the headache
would not subside, the Brillants returned home to
Alabama that night; and the following morning,
Mrs. Brillant went to the ED at Lyster Army Com-
munity Hospital. Dr. Royal, the physician on call in
the ED, documented the sudden onset of Mrs. Bril-
lant’s headache, neck soreness on range of motion
and palpation, and that her “pain was worse than her
migraines” that she had suffered for years. Dr. Royal
found no deficits on his neurological examination
and diagnosed a “spastic muscular headache,” pre-
scribed an analgesic and a muscle relaxant, and
instructed Mrs. Brillant to “return as needed.”

Eight days later, Mrs. Brillant returned to the
Lyster Army Community Hospital for further treat-
ment for her headache, which though persistent, was
not quite as severe. A different physician — who
was unaware of her prior ED visit — examined her.
He did a routine medical examination, prescribed an
analgesic and a muscle relaxant, and recommended
physical therapy. 

Seventeen days after the onset of Mrs. Brillant’s
headache, she suffered a massive SAH due to cere-
bral aneurysmal rupture. She was taken to the ED at
a different hospital where the ED physician obtained
a CT scan of the brain, confirming the SAH. She
was transferred to a tertiary care hospital with neu-
rosurgical services, where a cerebral aneurysm was
diagnosed. Eighteen days after the plaintiff’s initial
presentation to the ED with severe headache, she
underwent successful clipping of an aneurysm, but
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three days later, a CT scan performed in conjunction
with new onset of left hemiparesis revealed right
frontotemporal edema, apparently due to vasospasm
and ischemia. Subsequent rehabilitation had not cor-
rected the hemiparesis, which was permanent.

Discussion
The medical question in Brillant was whether, in

general, timely diagnosis and treatment of an aneurysm
after a warning leak would have prevented vasospasm
and subsequent neurological deficits, and in particular,
whether they would probably have done so in Mrs.
Brillant’s case. The crucial issue the court chose to
study was whether an excess amount of blood in the
brain would be more likely to irritate the cerebral blood
vessels and cause vasospasm than a small amount of
blood, such as that occurring after a “warning leak” or
a sentinel bleed.

At trial, defendant Dr. Royal admitted that, in
retrospect, Mrs. Brillant probably had a leaking
aneurysm when he saw her; however, he argued that
his failure to diagnose her aneurysm was not the
proximate or direct cause of her hemiparesis. He
argued that her paralysis was due to vasospasm and
subsequent stroke following her surgery, which
would not have been avoided by earlier diagnosis.
The court found that there was sufficient evidence
presented at trial to indicate that there was more
blood in the subarachnoid space after aneurysmal
rupture than after a warning leak and that such an
excess amount of blood would be more likely to
cause vascular irritation, vasospasm, and ischemia,
resulting in neurologic deficits, such as Mrs. Bril-
lant’s hemiparesis. The court also noted that there
was substantial evidence to indicate that a person
with a warning leak had a better prognosis for full
recovery since that individual would be more likely
to have a small amount of blood in the subarachnoid
space and less vascular irritation. 

Essentially, a patient with a good grade neurologi-
cally (i.e., alert, in general good health and without
large amounts of blood in the brain) is a better candi-
date for neurosurgery than a person with a poor grade
neurologically (i.e., obtunded with a significant neu-
rological deficit or unconscious or comatose with
large amounts of blood in the brain). Although the
defendant’s argument that earlier diagnosis would 
not have altered the patient’s outcome because her
injuries were due to vasospasm, there was evidence

that the plaintiff was a good candidate for surgery
when she presented with her first symptom of severe
headache, if her aneurysm had been diagnosed in a
timely fashion. Since there was a delay of more than
two weeks between Mrs. Brillant’s original presenta-
tion and her subsequent aneurysmal rupture, the court
observed that there might have been more than a mere
possibility that Dr. Royal’s alleged negligence in fail-
ing to diagnose Mrs. Brillant’s aneurysm ultimately
caused her injuries, and held that the case be
remanded for a new trial on this key question. 

As to the issue of Sterling Medical Associates’
liability, the court found that the FTCA provides
immunity to a physician only if he or she is serving
in active military duty or is a civilian employee of
the Armed Forces of the United States, and that Dr.
Royal did not come under its provisions. In examin-
ing Dr. Royal’s contract with the U.S. government,
the court found that the contract specified that Dr.
Royal would perform as an independent contractor
at the Army hospital and not as an employee of the
government. The court noted that doctors practicing
medicine at military hospitals as independent con-
tractors bear personal liability for their negligent
acts just as doctors practicing in the private sector
bear their own liability,35 and directed a verdict for
Sterling, but not for Dr. Royal. 

Case #4. Engolia v. Allain, et al. 36

In Frank Engolia and Priscilla Engolia v. Dr.
Joseph Allain, et al.,36 Mr. and Mrs. Engolia appealed 
a jury verdict in favor of the defendant physician, Dr.
Allain, in a medical malpractice suit for the wrongful
death of their daughter who died following SAH due
to aneurysmal rupture. 

Carmella Engolia developed sudden onset of severe
neck pain while exercising at home. She was taken to
the ED and was evaluated by the defendant, Dr. Allain,
who was the ED physician on duty that night. Ms.
Engolia was found to have exquisite tenderness of the
neck, shoulder, and upper back, and after x-rays were
performed, the defendant concluded that Ms. Engolia
had suffered a musculoskeletal injury for which she
was given prescriptions for analgesics and a muscle
relaxant. She was discharged home with instructions
to follow up with her family physician. 

Ms. Engolia improved during the next several
days, although on the fifth day after her initial pre-
sentation to the ED, she complained that she did not
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feel well again. She was evaluated by her family
physician the next day, and a CT of the brain scan
was ordered — a scan that Mrs. Engolia said was
not done. Six days later, Ms. Engolia still had not
improved. Her family physician requested that she
return for a follow-up examination and a CT scan,
which were scheduled for the following day. That
following morning, Ms. Engolia was found dead in
her bedroom. An autopsy revealed that she had died
from an aneurysmal rupture. 

Ms. Engolia’s parents then sued Dr. Allain for
medical malpractice. However, the jury found in
favor of the defendant. The plaintiffs subsequently
appealed, claiming that the standard of care Dr.
Allain provided to their daughter fell below the
acceptable minimum standard of care, or alterna-
tively that the standard itself was negligent, and in
addition, that the trial court erred in the instructions
it gave the jury.

Discussion
The question the court had to consider was

whether the plaintiffs’ request for a new trial —
based upon their contention that the verdict was con-
trary to the evidence presented — was directed at
the accuracy of the jury’s factual determinations. At
trial, the ED nurse who initially had seen Ms. Engo-
lia testified that Ms. Engolia presented only with a
history of neck pain radiating down her spine. 

The nurse testified that Ms. Engolia explained that
she had been exercising when the pain began and that
she denied feeling nauseated. Dr. Allain, the defendant,
also testified that Ms. Engolia presented with a history
of severe neck pain only, which began while she was
exercising. He also did not get any history of headache
or other symptoms. However, both Ms. Engolia’s
mother and boyfriend testified that Ms. Engolia had a
severe headache and had vomited in addition to experi-
encing severe neck pain while exercising, and that this
history should have been elicited by the defendant. 

Given the disparate accounts of what happened,
the question before the jury was whom to believe,
the defendant or the plaintiffs. 

The court found that the jury was presented with
two permissible views of the facts that were in con-
tention. Under the fact scenario presented by the
plaintiffs, the defendant committed malpractice;
under the fact scenario presented by the defendant,
he did not, although he incorrectly diagnosed Ms.

Engolia’s condition. The jury had been instructed
that “[I]t is not malpractice to make a mistake in
diagnosis. Making a diagnosis is an act of profes-
sional judgment and an incorrect diagnosis is not
necessarily an act of negligence.” The court, in con-
sidering the plaintiffs’ contention that the trial court
erred in its charge to the jury, found that the jury
instructions were a correct statement of law and that
they adequately informed the jury with respect to
making a diagnosis.36 The court found that since
there was a material issue of fact, not requiring
expert opinion, there was no error in the instructions
given to the jury at the first trial. 

The plaintiffs also contended that the jury was not
entitled to hold the defendant to a lesser standard of
care than what the plaintiffs maintained was the stan-
dard applicable in this case, based upon medical
expert testimony, or alternatively, that the standard
that was being used was, in itself, negligent. In con-
sidering this question, the court noted that all of the
expert witnesses testified that, without the classic
headache and symptoms, a diagnosis of SAH would
be extremely difficult for any physician to make. The
court observed that there was no dispute as to the
actual standard of care itself, but rather whether the
defendant had met the standard of care in treating
Ms. Engolia. The court maintained that the question
as to whether the defendant’s treatment was below
the standard of care depended solely upon the find-
ings of fact by the jury, and noted that the jury’s ver-
dict should not be set aside if it was supported by any
fair interpretation of the evidence. In considering
both of these issues, the court ultimately decided that
the view the jury chose was a permissible, reasonable
interpretation of the facts based upon the evidence
presented at trial and ultimately affirmed the lower
court’s order, finding in favor of the doctor. 

The medical issue in this case, setting aside the
jury’s interpretation of the facts and the court’s
ultimate decision in favor of the defendant, rests
solely upon whether the defendant took an ade-
quate medical history. For any patient presenting
to the ED, with sudden onset of excruciating
headache, neck pain or back pain, with or without
vomiting, whether it is associated with exertion,
one must consider SAH and the resulting menin-
geal irritation that accompanies such bleeding as 
a cause of the patient’s symptoms. As such, it is
incumbent upon any physician or health care pro-
fessional to take an exhaustive history, and to not



rely simply upon a patient’s recollection of the
events preceding the medical evaluation. In cases
where the diagnosis is not clear based upon the
history and the medical examination, a simple
unenhanced brain CT and/or LP, if the CT is not
diagnostic of SAH, is indicated.

Summary

As seen in these cases, SAH in a patient easily
may be overlooked or misdiagnosed in an ED set-
ting. The failure to promptly recognize, diagnose,
and initiate appropriate neurosurgical treatment can
have severe consequences not only with regard to
patients and their ultimate outcome, but also with
regard to the ED or family physician who first evalu-
ates a patient with SAH. 

The standard of care requires that any patient with
sudden onset of the worst headache of his or her life
be evaluated promptly with a brain CT scan. More-
over, any patient with a history of headaches who
presents with an unusually severe headache or one
that is unlike any of their previous headaches must
undergo a brain CT scan. 

Even though the brain CT scan will be positive in
more than 90% of patients presenting with a SAH,
approximately 10% of the patients with SAH will
have a negative brain CT scan. In those patients, the
standard of care requires that LP be performed to
rule out a bleed. Failure to perform a brain CT scan
or LP in such scenarios falls below the standard of
care. Defending a case by claiming that earlier diag-
nosis and treatment would have not affected the
patient’s final outcome is no longer a valid defense
in this modern era of neurosurgery. 

Of those patients with nongiant, anterior circula-
tion aneurysms (approximately 85-90% of all
patients with intracerebral aneurysms) who present
as Hunt and Hess grades I or II — and who undergo
timely neurosurgical treatment — about 90% will
have a good to excellent outcome. Those patients
who are misdiagnosed most commonly with some-
thing other than aneurysmal SAH are those patients
who are most likely to experience a good outcome
following timely neurosurgical treatment. As a
result, clinicians seeing patients with headaches
must be acutely aware of patients presenting with
severe or uncharacteristic headaches, and must have
a low threshold for working them up appropriately
to rule out SAH.
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CE/CME Questions

21. The most common cause of an atraumatic sub-
arachnoid hemorrhage is:

A. a ruptured cerebral aneurysm.
B. a tumor.
C. an arteriovenous malformation.
D. a venous angioma.
E. meningitis.

22. The Hunt and Hess Grading scale is an accurate
predictor of prognosis for a patient with aneurys-
mal subarachnoid hemorrhage and is based upon
the amount of blood present on CT scan.

A. True
B. False

23. Which of the following is false regarding sub-
arachnoid hemorrhage?

A. A brain CT scan that utilizes 10-mm thick 
scan slices may miss a small subarachnoid
hemorrhage. 

B. A lumbar puncture is almost 100% sensitive in
diagnosing blood in the subarachnoid space in
the first two weeks following a subarachnoid
hemorrhage.

C. An excellent defense for failure to diagnose a
subarachnoid hemorrhage includes the fact that
early diagnosis and treatment has no impact upon
a patient’s ultimate outcome.

D. Patients suffering from atraumatic, subarachnoid
hemorrhage more than likely have a surgically
treatable lesion.
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24. A patient who presents to the ED with an atypi-
cal migraine headache may be treated sympto-
matically, and discharged home without the
physician breaching the standard of care.

A. True
B. False

Answers: 21. A; 22. B; 23. C; 24. B.
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[For information on subscribing to the CE/CME program, contact

customer service at (800) 688-2421 or e-mail customerservice@

ahcpub.com.]

The participants will be able to:

• identify high-risk patients and use tips from the program to

minimize the risk of patient injury and medical malpractice

exposure;

• identify a “standard of care” for treating particular conditions

covered in the newsletter; 

• identify cases in which informed consent is required;

• identify cases which include reporting requirements; 

• discuss ways in which to minimize risk in the ED setting.

CE/CME Instructions

Physicians and nurses participate in this continuing medical
education/continuing education program by reading the arti-
cle, using the provided references for further research, and
studying the questions at the end of the article. Participants
should select what they believe to be the correct answers,
then refer to the list of correct answers to test their knowl-
edge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. 

The semester ends with this issue. You must complete
the evaluation form that is included with this issue and
return it in the reply envelope that will be provided to
receive a certificate of completion. When your evaluation
is received, a certificate will be mailed to you.


