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Table I Clinical Feahues of56 Misdiaenosed Patients

No. (%)

Type ofmedical contact

Emergency deparhnent

Physician's oflice

Hospital admission*

Clinic

Other t
Diagnostic error

No CT performed

CT or LP rcsults misinteereled

CT don€, but no LP performed

Other t
Preliminary misdiagnosis

Migraine / tension headache

Viral syndrome

No diagnosis

Musculoskeletal pain n

Sinusitis

Hypertension

Metringitis

Arteriovenous malformation

Unknown

Other \'

Complications of delay in diagnosis ll

Decreased level of consciousness

Aneurysm rebleeding

Symptomatic hydrocephalus

Symptomatic vasospasm

None

Unlmown

24 (43)

t7 (32)
'7 (12)

5 (e)

3 (4)

4t (73)

9 (16)

4 ('t)

2 (4)

20 (36)

6 (l r)

7 (t2)

4 ('7)

3 (5)

3 (5)

3 (s)

2 (4)

2 (4)

6(ll)

r4 (25)

12 (2r)

7 (r2)

4 ('t)

28 (50)

6(ll)

Abbreviations: CT, computed tomogmphy; LP, lumbar puncture.
* Diagnoses included suspected arteriovenous malformation (n=2), status migrainosis, h)?ertensive crisis, ischemic shoke,

and unkno*n enccphalopathy.

t In one case, the medical contact was made by paramedics; in one, physician contact was made by telephone; and in one,

the type ofprovider was unknown.

t In one case, the patient left th€ emergency depadment against medical advice; in another, the LP rcsults were incorrectly
reported.

o Diagnoses included neck muscle spasm, stiffneck, cervical muscle spasm, and pinched nerve.

n Each of the following was the initial misdiagnosis for I patient: Lyme diseas€, temmporal arteritis, otitis media, myocardial

infarction. stroke. and altitude sickness.

ll wenry-two patients experienced at least I complication; 10 experienced 2 or more complications.
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Table 2 Risk Facton for Misdiaenosis*

Hunt-Hess Grade I or Il
on First Medicsl Contrct

I

I Correctly Unsdjusted | | Corectly Unadjusted 
I

Misdirgnosed Diagnosed Odds Ratio Misdiagnosed Diagnosed Odds Rstio

(n=56) ('i426) (95o/o Cr) (n=42) (n=r79) (95%CI)

All prtietrts

Demographics and social

history, No.(%)

Age>50 y

F€male

white

English fluency

Married

32 (57) 241 (s8) 1.0 (0.6-1.7) 24 67) 8e (50) r.3 (0.',1-2.s)

35 (63) 291 (68) 0.8 (0.4-1.4) 24 $',r) 121 (68) 0.7 (0.3-1.3)

2'7 (48) 214 (50) l.l (0.6-l.e) 20 (48) el (51) 0.8 (0.4-1.6)

40 (71) 321 (80) 0.6 (0.3-1.2) 30 (7r) 153 (85) 0.4 (0.2-0.9)

23 (44) 218(56) 0.6 (0.3-l.r) t4/38 (37) r07i 178 (60) 0.4 (0.2-0.8)

Education > 12 y 30 (59) 257 (70\ 0.6 (0.3-1.1) 19137 (51) 1371176 (78) 0.3 (0.1-0.6)t

Symptoms at first m€dical

contact, No./total (%)

Hunt Hess grade I or ll 4214'7 (89) 179 (42) 8.4 (4.3-16.5)t NA NA NA

Sentinel headaches t7154 (31) 58/394 (15) 2.7 (l.+4.9) l3l40 (33) 2l/175 (12) 3.5 (1.6-7.6)

Loss of consciousness 9/55 (16) t64/4r7 (39\ 0.3 (0.1{.6) 7l4l (17) 38 (21) 0.? (0.3-1.8)

Aneurysm characteristics,

No./total (%)

Risht-sided aneurysm 24148 (501 76/346 (22) 3.6 (2.G6.4)t 19136 (35) 33/137 (24) 3.5 (l;1-7.4)

Aneurysm size > l0mm 1ll53 (21) 831384 (22) 1.0(0.5-1.9) 9/40 (22) 251172(14) 1.7 (0.7-3.9)

Admission CT findings,

No./total (%)

SAH surn score > 15 t 8/51 (16) 2251407 (55) 0.2 (0.1{.3)t 4/40 (10) 63/167 (38) 0.2 (0.1-0.5)t

Intraventricular hemorrhage 6/51 (31) 2141407 (53) 0.4 (0.2{.8) \1140 (2'l\ 431167 (26) Ll (0.5-2.3)

Intracerebral hemorrhage 8/51 (16) 671402 (l'7) 0.9 (0.4-2.1) 4/40 (10) 71165 (4) 2.4 (0.7-8.8)

Hydrocephalus 22t52 (42) t601402 (40) 1.1 (0.6-2.0) 16t41 (39) 461]165 (28) 1.6 (0.8-3.2)

clobal c€rebral edema 9/51 (18) 661406 (16) l.l (0.5-2.4) 3 (7) 1(2) 3.3 (0.7-15.2)

Abbreviations: CI, confidence interval; CT, computed tomographyi NA, not applicablei SAH subarachnoid hemorrhage.

* Data on aneurysm characteristics are incomplete not all patients underwent angiogaphy.

t Variable was independently associated with misdiagnosis in the final multivariate model.

t The sum ofno (0), small (l), moderate (2), or complete (3) filling with blood in l0 cistems or fissures; o=none to 3o=maximal.
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Table 3 Three - Month and l2-Month Outcomes*

Hunt-H€s3 Grrde I or tr
All prtietrts on First Medicsl Conbct

I correctty Unadjusted | | corr""tly Unadjusted 
I

Mlsdirgnosed Diagnoscd Odds Rrtio Misdirgnosed Dhgnosed odds Rrtio

(n=s6) (le!2$ (es% cl) (n=42) (n-179) (95'/ocD

3 Months

Dead (mRS 6) 7146(15) 921376 (24) 0.6 (0.2-1.3) 5136 (14) 7t153 (5) 3.4(l.Gll.2)
Dead or sever disability 10/46 (22) 1331376 (35) 0.5 (0.2-l.l) 8136 (22) l2l153 (8) 3.4 (1.3-8.9)

(mRS 4-6)

Dead or any disability 28t46 (6t) 248t376 (66) 0.8 (0.4-1.5) 23136 (64) 63t153 (4t) 2.s (r.2-s.4)

(mRS 2{)

12 Monthst

Dead (mRS 6) 9/s3 (t7\ t02/399 (26) 0.6 (0.3-1.3) 7/36 (19) 8/165 (5) 4.7 (1.7-13.0)

Dead or severe disability lll53 (21) 1291399 (32) 0.5 (0.3-l.l) U36 (22) 141165 (8) 3.1(l.2-'7.'7)
(rnRS ,l{)
Dead or any disability 27/s3 (st) 23st399 (59) 0.7 (0.4-1.3) t6/36 (44) 511165 (3s) 1.5 (0.7-3.2)

(mRS 2{)

Abbreviations: CI confidence interval; mRS, modihed Rankin Scale
* Data are No./total (%) uniess indicated otherwise.

t Three-month data were use at I year (last observation caried forward) for 94 of452 patients, including 43 of20l who were

Hunt-Hess grade I or II at fiIst medical contact.
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