Atypical Presentation of Aneurysmal Subarachnoid Hemorrhage: Incidence and

Clinical Importance.
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Abstract

Background: The symptoms of sudden, severe headache and/or diminished
consciousness typically characterize the onset of aneurysmal subarachhqid
hemorrhage (SAH). However, several studies have suggesfed that some patients show
an atypical presentation at .the time of onset of SAH: symptoms lacking sudden
headache and diminished consciousness. The aim of this study was to investigate
incidences and clinical features of cases with atypical onset.

Methods: Rétrospective observational study based on data collected prospectively
from all patients admitted to our hospital with SAH during the past 11years was
performeﬁ. Cases with sudden headacﬁe at the time of onset were classified as the
headache onset group, and cases with onset symptoms other than headache were
classified as the' atypical onset group. The clinica( parameters were compared between
the 2 groups..

Results: Out of 368 SAH Ipatients, 75 patients (20.4%) showed diminished
consciousness from onset to admission, 279 cases (75.8%) were the headache onset

group, and 14 patients (3.8%) were the atypical onset group. The main, initial symptoms



in the atypical onéet group were nausea/vomiting, vertigo/dizziness, or neck pain/back
pain. The rate pf misdiagnosis of SAH upon initial medical evaluation and the rate of
rebleeding after misdiagnosis were statistically significantly higher in the atypical onset
group (p=0.045 and p=0.043 respectively). The Interval from onset to diagnosis was
longer in the atypical onset group (p=0.033). The atypical onset group demonstrated a
more severe clinical grade on admission (p=0.009), the lower rate of ruptured aneurysm
repair (p<0.001), and the poorer outcome (p=0.003).

Conclusions: Atypical onset is rare but has great impact on the clinical course through
rebleeding exacerbated by misdiagnosis or delayed diagnosis, resulting in poor

outcome.
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Introduction

The onset of aneurysmal subarachnoid hemorrhage (SAH) is characterized by the
symptom of a sudden, severe headache. However, misdiagnosis or delayed diagnosis
often occurs, because the type of headache due to aneurysmal SAH is variable.’”
Misdiagnosis of SAH is associated with increased risk of rebleeding and deteriorated
conditions, resulting in poor outcomes.”*®® Many reports have emphasized the
importance of recognizing such headaches. Primary care physicians and emergency
medicine doctors have recently been extensively informed on this and it may be the
reason for a recent decrease in the rate of misdiagnosis.”*"°

Thus, in order to achieve a further decrease in the misdiagnosis of SAH, attention
should be paid to a type of presentation other than headache, because some reports
have suggested the existence of cases with atypical symptoms at onset and their
contribution to the misdiagnosis of SAH."""* However, investigations focusing on cases
presenting without headache have rarely been carried out.” Thus, the aim of this study

was to investigate the incidence and clinical features of cases of SAH with atypical

presentation.



Materials and Methods
Patients

We conducted a retrospective observational study based on data collected
prospectively from all patients admitted to our hospital with SAH during the past 11years.
A system by which detailed, tﬁorough clinical histories including initial symptoms before
admission to our institution were taken _and recorded in the medical records has been
established at our institution since 1996. This was implementéd because the
importance of recognizing a specific warning éign was mentioned in the guidelines for
the management of SAH, as published in 1994."° After introducing and establishing this
system, patients with aneurysmal SAH admitted to our hospital during an 11-year period
between January 1, 1998 and December 31, 2008 were eligible for this study. The study
was approved by our intgrnal institutional Review Board. The clinical histories prior to
admission were taken from patients, relatives or accompanying persons, primary care
physicians, and emergency medicine doctors. SAH was detected by computed |
tomographic (CT) scan, magnetic resonance image, or lumbar puncture, and cerebral

aneurysm, considered as causing SAH, was detected by digital subtraction angiography



or 3-dimentional CT angiography.
Subtype of Patients

According to clinical histories before admission, patients were divided into 3 groups.
The cases whose clinical histories at onset were unclear because of diminished
consciousness at onset through to admission were classified as the consciousness
disturbance group. The cases whése clinical histories at onset could be fully obtained
were divided into 2 groups: cases whose initial symptom was a sudden headache were
classified as the headache onset group, and cases whose initial symptoms were
symptoms other than headache were classified as the atypical onset group.
Comparison of clinical parameters

Clinical parameters prior to admission were compared between the headache onset
group and the atypical onset group. The consciousness disturbance group was excluded
from this comparative evaluation, because some of the clinical parameters before admission
were unclear in the consciousness disturbance group.

As clinical parameters before admission, the interval from onset to the initial visit to

medical care, the rate of misdiagnosis upon initial medical care, the interval from onset



to diagnosis by CT 'scan, and the rate of rebleeding were evaluated.

Unusual sudden headache with loss of coﬁsciousness or sudden deterioration of
consciousness level occurring after the initial symptoms were considered the evidence
of rebleeding, after other causes, such as epileptic seizure, were excluded judging from
the clinical course.”"" In addition to the total rate of rebleeding before admission, the
rate of rebleeding before visiting initial medical care, that after misdiagnosis upon the
initial medical evaluation, and that after diagnosis were evaluated. In addition to the total
rate of misdiagnosis upon initial medical care, the rate of misdiagnosis was calculated
by subtracting the number of cases suffering rebleeding b.efore the initial visit to medical
care from the parent population; these cases could not be misdiagnosed, due to
depressed consciousness resulting from the rebleeding.

As clinical parameters upon and after admission to our institutions, the clinical grade
on admission was evaluated by the Hunt and Hess grade, the SAH grade on CT was
assessed by Fisher’s classification, and outcome was evaluated by the Glasgow
outcome scale (GOS). Operability was assessed by the rate of repair of ruptured

cerebral aneurysm; its general indications were Hunt and Hess grade | — [V in the



patients < 7'5 years old and Hunt and Hess grade | — Ill in the patients =2 75 years old,
and the patients = 75 years old with Hunt and Hess grade 1V were basically the
candidates for the delayed operation.
Statistical analysis

Comparisons of nonparametric data, such as the Hunt and Hess grade, Fisher group,
GOS score, sites of aneurysms, interval from onset to initial visit to medical care, and
interval from onset to diagnosis by CT scan were performed with the Mann-Whitney U
test. Comparisons of rate of each initial symptom, rate of rebleeding, rate of
misdiagnosis, and rate of operability were carried out using the chi-square test. Age
between the 2 groups was compared with F-test. A p-value of less than 0.05 was

considered a significant difference.

Results
Incidence and symptoms of atypical onset
For 11 years, 368 aneurysmal SAH patients were admitted to our hospital. Out of the

368 patients, 75 (20.4%) were classified in the consciousness disturbance group, 279



(75.8%) were classified in the headache onset group, and 14 (3.8%) were classified in
the atypical onset group (Table1, Figure 1).

The main initial symptoms in the atypical onset group were nausea/vomiting,
vertigo/dizziness, or neck pain/back pain (Table1). The mean + SD of syétolic arterial
blood pressure of 9 cases in the atypical onset group measﬁred at the initial _medical
care was 162 + 26 mmHg.

Comparison of clinical parameters before neurosurgical management

Interval from onset to initial visit to medical care showed no statistically significant
difference between the headache onset group and the atypical onset group (p= 0.501)
(Figure 2), although the number of cases visiting initial medical care within 3 hours after
onset was greater in the headache onset group than in the atypical onset group.

Total rate of misdiagnosis of SAH in the atypical onset group was tvﬁice that of the
‘headache onset group, without a statistically significant difference (p = 0.125) (Table 2).
The number of cases suffering rebleeding before the initial visit to medical care was 17
in the headache onset group and 3 in the atypical onset group. When these cases were

excluded from the parent population, because they could not be misdiagnosed due to



diminished consciousness from rebleeding, the rate of misdiagnosis was statistically
- significantly higher in thg atypical onset group (p = 0.045) (Table 2).

Interval from onset to diagn_osis by CT scan was statistically significantly longer in the
atypical onset group (p = 0.033, Mann-Whitney U test) (Figure 3).

Rebleeding before the initial visit to medical care showed no statistically significgnt '
difference between the 2 groups (p=0.065) (Table 2). Whe_n rebleeding after
misdiagnosis upon initial medical care was calculated by excluding those cases
suffering rebleeding befdre the initial visit to medical care from the parent population,
the rate of rebleeding was statistically significantly greater in the atypical onset group
(p=0.043) (Table 2). Rebleeding after a diagnosis by CT scan and before admission to
our institution showed no statistically significant difference between the 2 groups
(p=0.233) (Table 2). Total rebleeding before admission to our institution was statistically
significantly greater in the atypical onset group (p<0.001) (Table 2).

Comparison of clinical parameters bn admission to the neurosurgical institution

Cases with severe clinical grade, as evaluated by the Hunt and Hess grading system,

were statistically significantly greater in the atypical onset group (p=0.009) (Table 3). In
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7 cases with grade 4 or 5 in the atypical onset group, 6 cases had suffered rebleeding
.before diagnosis by CT scan.

The SAH grade on CT scan showed no stgtistically significant difference between the
2 groups (p=0.262), although Fisher group 4 in the atypical onset group was twice that
in the headache onset group (Table 3). Four cases out of 5 with Fisher group 4 in the
atypical onset group had suffered rebleeding before a CT scan was performed.

The site of aneurysm causing SAH showed no statistically significant differenée
between the 2 groups (p=0.150) (Table 3).
Cohparisan_ of clinical parameters after neurosurgical man.agement

The rate of operability was significantly lower in the atypical onset group (p<0.001)
(Table 3). The reasons why repair of aneurysm was not performed in 3 cases out of 6 of
the atypical onset group were severe clinical conditions due to rebleeding before
admission..

Outcome evaluated by GOS score was statistically significantly poorer in the atypical
onset group than in the headache onset group (p=0.003) (Table 3). The causes of poor

outcomes in 6 cases out of 8 were related to misdiagnosis and delayed diagnosis.
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Discussion

A sudden, severe headache is the most typical and representative symptom at the
time of onset of SAH. In cooperative studies of aneurysmal SAH in which surgery and
its timing were investigated, Graf CJ and Nibbelink DW reported that 8% of 228 patients
who were admitted anld evaluated within 7 days after onset were symptom-free,’® and
Kassell NF, et al. reported that 10% of 3521 patients who were admitted within 3 days
- after SAH had no headache.”® Recently, Naganuma M, et al. investigated patients with
non-headache onset and indicated that 8% of patients had no headache at the time of
admission." From the results of these reports, it is assumed that 8% to 10% of cases
exhibit no headache at the time of admission.

These figures seem to show a discrepancy in the common recognition that initial
symptoms other than headache are rare." Indeed, case reports on atypical onset of
SAH have been reborted and indicate that initial symptdms other than headache lead to
misdiagnosis, because they are rarely recognized.''" The results of this study also
show that 14 (3.8%) of 368 cases presented without headache at the onset of SAH, and

4 cases (1.1%) had no headache until the diagnosis of SAH, which was much less rate
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than the results of the studies described above. The cooperative studies did not focus
on the atypical onset; the initial symptoms leading to admission were not clearly
described, and the existence of an interval from onset to édmission might also obscure
symptoms.'®?° An investigation by Naganuma M, et al. was performed by sending
questionnaires by post to patients 1 to 8 years after their discharge.'®> Ambiguous
patient memories concerning the details of SAH onset could yield incorrect results. In
this study, the estimation error may be small, because we obtained patient histories
from medical records taken under a system by which histories at onset were taken in
detail, in order to evaluate the existence of the warning sign and pre-hospitalized
rebleeding. The warning sign and rebleeding before hospitalization have been known to
affect the course and outcome after neurosurgical management, and the recognition of
their existence is c!inicall;} importént in the management of the SAH patients.'”'® Of
course, in order to clarify the accurate incidence of atypical onset cases, complete
prospective studies focusing on it should be performed. '

Concerning the initial symptoms, the results of this study show that nausea/vomiting,

dizziness/vertigo, and neck pain/back pain were often seen in the atypical onset group.
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Nausea/vomiting, which -is caused by increased intracranial pressure, is one of the most
frequent accompanying symptoms at the onset of SAH.*2'2® Dizziness/vertigo can also
be seen in some cases at the onset of SAH.*?>?® Neck pain/back pain, which is
cons_idered to be caused by irritation to.the spinal meninges or lumbar theca,"' are also
often seen as an accompanying s}mptom in SAH patients.*?® Therefore, most initial
symptoms seen in this study are not rare accompanying symptoms of SAH.
Symptomatology of the atypical onset of SAH should be established in the future, but it
can be stated at present that, to avoid misdiagnosis of atypical onset patients,
nausea/vomiting, dizziness/vertigo, and neck pain/back pain with éudden onset should
draw attention. Out of these symptoms, nausea/vomiting is considered noticeable, since
.Et was the most common symptom in this study and the recent study has also indicated
that the cases of SAH presenting vomiting are often misdiagnosed as digestive organ
disease.?* In addition, elevated blood pressure at the initial medical care might be useful
information for diagnosis.

Parenthetically, why did certain patients not exhibit headache at onset? In 7 patients

on whom CT scans were performed before rebleeding, SAH grades on CT were Fisher

14



group 2 or 4 in 4 cases. A thin and localized SAH and / or intracerebral hematoma might
not increase intracrania] pressure appreciably, or might not irritate pain-sensitive
structures at the base of the skull and meninges very much, resulting in lack of sudden
headache. However, the remaining 3 cases demonstrated Fisher group 3, .and the
realson for a lack of headache cannot be explained. Here, the pathogenesis where‘by
headache is not caused in the atypical onset group should be clarified in the future.
Most important to consider is the extent to which atypical onset influences the
primary care pf SAH. It has been indicated that misdiagnosis and delayed diagnosis of
SAH have often been seen, even in cases that prese'nt headache at onset, when the
clinical condition is good,” the headache is localized or mild,"® or the accompanying
symptoms are prominent.’** Therefore, in cases of atypical onset, misdiagnosis is

414 \which was supported by the

assumed to arise more easily and more frequently,
results of this study. Many reports have indicated that misdiagnosis and delayed
diagnosis are significant factors in the morbidity and mortality of SAH by increasing the

risk of rebleeding.23"® The results of this study also show a statistically significant

higher rate of rebleeding in the atypical onset group, accompanied by a higher rate of
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misdiagnosis and delayed diagnosis. A higher rate of rebleeding can lead to poor
clinical condition at admission to our institution and a lower rate of operability, resulting
in increased poor outcome. Thus, in order to improve overall outcome for SAH patients,
it is necessary to pay attention to atypical onset in spite of its lower incidence in SAH
cases.

T.he limitation of this study was that it was performed in a reirospective manner. In
order to e.va[uate accurate incidence and clinical characteristics, a prospective study is
essential. After accumulating the results obtained by prospective studies, the clinical
importance should be provided to general practitioners, primary care doctors, and

emergency doctors in order to decrease misdiagnosis and delayed diagnosis of SAH.

Conclusions

We investigated the incidence and clinical features of atypical onset of aneurysmal
SAH. Atypical onset was seen in 14 (3.8%) of 368 cases with SAH. Such onset is rare
but has great impact on the clinical course through rebleeding induced by misdiagnosis

or delayed diagnosis, which results in severe clinical conditions on admission and poor
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Figure Legends

Fig. 1 Flow chart of the clinical course of the atypical onset group

Fig. 2 Distribution of patients by interval from onset to initial visit to medical care in the

headache onset group and the atypical onset group
Fig. 3 Distribution of patients by interval from onset to diagnosis by CT scan in the

headache onset group and the étypical onset group.

* p=0.033, Mann-Whitney U test
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Table 1 Patients characteristics of the headache onset group and the atypical onset

group
Headache Onset Group  Atypical Onset Group p Value
No. of cases _ 279 ' 14
Age.(years), mean + SD 60.4 + 13.0 68.2+ 11.1 0.540
Male : Female ' 65:214 3:11 0.872

Initial symptom

Headache 279 (100%) ) <0.001
Nausea / vomiting 173 (62.0%) 8 (57.1%) 0.714
Vertigo / dizziness 29(10.4%) 5 (35.7%) 0.004
Neck pain / back pain 45 (16.1%) 3 (21.4%) 0.601
The others 43 (15.4%) 3(21.4%) 0.546

SD = standard deviation.



Table 2 Comparison of the parameters before neurosurgical management between

the headache onset group and the atypical onset group

Headache Onset Group Atypical Onset Group p Value

Misdiagnosis
at initial medical care in whole cases 53;‘279 (19.0%) 5/14 (35.7%) 0.125
at initial medical care excluding prior rebleeding cases 53 /262 (20.2%) : 5/11 (45.5%) 0.045
ﬁeh!eeding
before initial medical care 171279 (6.1%) 3/14 (21.4%) 0.065
after misdiagnosis excluding prior rebleeding case 10/53 (18.9%) 4/5 (80.0%) 0.043
after diagnosis before admission 67279 (2.2%) 1714 (7.1%) 0.233
Total rebleeding before admission 33/279 (11.8%) 8/14 (57.1%) <0.001




Table 3 Comparison of the parameters at the time of admission to neurosurgical

institution and after neurosurgical management between the headache onset group and

the atypical onset group

Headache Onset Group

Atypical Onset Group

p Value
(n=279) (n=14)
Hunt & Hess grade 0.009
Grade 1 0 (0.0%) 2 (14.3%)
Grade 2 214(76.7%) 2 (14.3%)
Grade 3 38 (13.6%) 3 (21.4%)
Grade 4 21 (7.5%) 6 (42.9%)
Grade 5 6 (2.2%) 1(7.1%)
Fisher Group 0.262
Group 1 18 (6.5%) 0 (0.0%)
Group 2 51(18.3%) 3 (21.4%)
Group 3 161 (57.7%) 6 (42.9%)
Group 4 49 (17.6%) 5 (35.7%)
Site of aneurysm 0.150
ACA 89(31.9%) 6 (42.9%)
MCA 67(24.0%) 5 (35.7%)
ICA 107 (38.4%) 3 (21.4%)
VB 16 (5.7%) 0 (0.0%)
Operability 263 (94.3%) 8 (57.1%) < 0.001
GOS 0.003
GR 168 (60.2%) 3(21.4%)
MD 66 (23.7%) . 3 (21.4%)
SD 20 (7.2%) 3 (21.4%)
VS 4 (1.4%) 2 (14.3%)
D 21 (7.5%) 3 (21.4%)

ACA = Anterior cerebral artery, ICA = internal carotid artery, MCA = middle cerebral

artery, GR = good recovery, MD = moderate disability, SD = severe disability, VS =

vegetative state, D = death.



