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Misdiagnosis of Cerebellar Infarctions
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ABSTRACT: Background: This retrospective study addresses for the first time the differences in clinical features and outcomes between
those individuals with a cerebellar infarct who were correctly diagnosed on initial presentation compared to those who experienced delayed
diagnosis. Methods: A retrospective review was conducted of our stroke registry from 09/2003 to 02/2011. Forty seven patients had an
isolated cerebellar infarction confirmed by MRI. Misdiagnosis was defined as the diagnosis given by the first physician. Results: Among
47 patients identified, 59.6% had delayed diagnosis. Five patients in the correct diagnosis group received intravenous tissue plasminogen
activator, compared to none in the delayed diagnosis group. Complaints of weakness were protective from delayed diagnosis (OR 0.087,
95% CI 0.019-0.393, p=0.001). Conclusion: Patients with an isolated cerebellar infarction need to be considered when patients present
with acute non-specific symptoms. Critical components of the neurological examination are omitted which are imperative to diagnose
cerebellar infarcts. A thorough neurological examination may increase clinical suspicion of an ischemic stroke.

RESUME: Erreurs de diagnostic d’infarctus cérébelleux. Contexte: Cette étude rétrospective aborde pour la premicére fois les
différences entre les manifestations cliniques et I’issue clinique chez les individus atteints d’un infarctus cérébelleux lorsqu’un diagnostic exact a été posé
au moment de la consultation initiale par rapport a ceux chez qui le diagnostic a été plus tardif. Méthode: Nous avons effectué une revue rétrospective de
notre registre de patients atteints d’un accident vasculaire cérébral entre septembre 2003 et février 2011. Quarante-sept patients avaient présenté un
infarctus cérébelleux isolé, confirmé par IRM. Le diagnostic posé par le premier médecin qui a examiné le patient a été déterminé comme étant exact ou
erroné. Résultats: Le diagnostic a été tardif chez 59,6% des 47 patients identifiés. Cinq patients dans le groupe chez qui un diagnostic exact avait été posé
initialement ont regu de I’activateur du plasminogene tissulaire et aucun n’en a regu dans le groupe de patients chez qui le diagnostic a été tardif. Le fait de se
plaindre de faiblesse protégeait d’un diagnostic tardif (RC 0,087; IC 2 95% 0,019 a 0,393; p =0,001). Conclusion: Quand des patients consultent pour des
symptdmes aigus non spécifiques, un diagnostic d’infarctus cérébelleux isolé doit étre envisagé. Des éléments essentiels de I’examen neurologique, qui
sont indispensables au diagnostic de I’infarctus cérébelleux, sont omis. Un examen neurologique minutieux peut révéler un tableau clinique qui éveille des
soupcons quant a la présence d’un accident vasculaire ischémique chez le patient.
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Cerebellar infarction represents 3% of all ischemic strokes in
the United States,'™ resulting in 27,400 new cerebellar infarctions
each year.4 An ischemic stroke within the cerebellum presents a
clinical and radiological diagnostic challenge. This difficulty may
likely be increased in an acute setting where certain components
of the neurological examination are often omitted, such as
coordination, eye movements and gait.” The initial radiological
study of choice to assist in the diagnosis of an acute neurological
deficit is often non-contrast computerized tomography (CT) scan.
However, in the early hours after the onset of an acute ischemic
stroke the CT scan is often negative,® and its sensitivity in the
posterior fossa is lower than that of supratentorial ischemic
strokes.” Due to the difficulty of rapidly diagnosing a cerebellar
stroke, individuals with cerebellar infarction may represent a
population of “missed opportunity” for thrombolysis or early
preventative interventions to reduce the risk of recurrent stroke. In
addition, some cerebellar infarctions progress to pseudotumor edema
and brainstem compression, necessitating surgical decompression.
A delay in diagnosis may be associated with morbidity and mortality,®
but there are no prior studies that have compared patients correctly
diagnosed at initial presentation versus those who have a delay in
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the diagnosis of cerebellar infarction. This cross-sectional study
addresses for the first time the differences in clinical features and
outcomes between those individuals with a cerebellar infarct who
were diagnosed correctly on initial presentation compared with those
who initially were misdiagnosed with another medical condition.

MATERIALS AND METHODS

Consecutive patients admitted to the University of Texas
Stroke Team from 2003-2011 were screened from our prospective
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Table 1: Baseline characteristics, symptoms and signs of patients with isolated cerebellar infarctions who were misdiagnosed

and correctly diagnosed.

All Patients Delayed Diagnosis Correct Diagnosis P
n=47) (n=28) (n=19) value
Baseline characteristics
Age — Mean + SD 57.3+14.6 56.9+13.4 57.8+16.6 0.823
Sex, n (% Female) 20/47 (42.6) 12/28 (53.6) 5/19 (26.3) 0.079
Race, n (% African American) 12/44 (27.3) 7/26 (26.9) 5/18 (27.8) 1.000
Baseline NIHSS, Median (Range) IQR 3(0-20) 0,4 3 (0-16),0,5 2 (0-20), 0,4 0.332
Hypertension, n (%) 29/47 (61.7) 16/28 (57.1) 13/19 (68.4) 0.435
Diabetes, n (%) 15/47 (31.9) 9/28 (32.1) 6/19 (31.6) 0.968
Dyslipidemia, n (%) 9/47 (19.1) 1/28 (3.6) 8/19 (42.1) 0.002
Previous stroke / TIA, n (%) 10/47 (21.3) 3/28 (10.7) 7/19 (36.8) 0.066
Coronary artery disease, n (%) 7147 (14.9) 4/28 (14.3) 3/19 (15.8) 1.000
Atrial Fibrillation, n (%) 5/47 (10.6) 3/28 (10.7) 2/19 (10.5) 1.000
Symptoms
Headache, n (%) 29/47 (61.7) 19/28 (67.9) 10/19 (52.6) 0.292
Nausea, n (%) 31/47 (66.0) 21/28 (75.0) 10/19 (52.6) 0.112
Vomiting, n (%) 26/47 (55.3) 17/28 (60.7) 9/19 (47.4) 0.366
Dizziness, n (%) 21/47 (44.7) 13/28 (46.4) 8/19 (42.1) 0.770
Change in speech, n (%) 17/47 (36.1) 6/28 (21.4) 11/19 (57.9) 0.011
Diplopia / Visual Change, n (%) 9/47 (19.1) 6/28 (31.4) 3/19 (15.8) 0.720
Weakness, n (%) 14/47 (29.8) 3/28 (10.7) 11/19 (57.9) 0.001
Vertigo, n (%) 22/47 (46.8) 18/28 (64.3) 4/19 (21.1) 0.004
Gait disturbance, n (%) 15/26 (31.9) 10/18 (55.6) 5/8 (62.5) 1.000
Number of Posterior Circulation Symptoms Reported, Median (Range) IQR 4(0-7) 3,5 4 (1-7)4,5 4(0-7) 3,5 0.295
Signs
Extra-ocular movement abnormality, n (%) 2/47 (4.3) 1/28 (3.6.) 1/19 (5.3) 1.000
Nystagmus', n (%) 3/10 (30.0) 2/7 (28.6) 1/3 (33.3) 1.000
Focal motor, n (%) 16/47 (34.0) 7/28 (25.0) 9/19 (47.4) 0.112
Dysmetria, n (%) 20/46 (43.5) 13/28 (46.4) 7/18 (38.9) 0.615
Gait abnormality”, n (%) 8/12 (66.7) 7/10 (70.0) 1/2 (50.0) 1.000
Number of Posterior Circulation Signs, Median (Range) IQR 1(0-2)0,1 1(0-2)0,1 0(0-2) 0,1 0.131
Total Number of Posterior Circulation Symptoms and Signs, Median (Range) IQR 5(0-9) 4,6 5(1-8) 4,6 4 (0-9) 3,5 0.131
tPA, n (%) 5/47 (10.6) 0/28 (0.0) 5/19 (26.3) 0.008

"Missing data

stroke registry. Acute ischemic stroke (AIS) patients with a cere-
bellar infarct confirmed on either CT or MRI were identified for
this cross-sectional study. Patients with infarcts in other areas, in
addition to their cerebellar infarcts, were excluded. The vascular
territory of the cerebellar infarct was determined by a single
neurologist reviewing each patient’s MRI and then verified using
the final neuroradiology report (inter-rater agreement 100%).
Patients with isolated cerebellar infarctions were dichotomized
into two groups: (1) those with delayed diagnosis by the first
physician who had seen and examined the patient, whether in the
outpatient or inpatient setting, and (2) those correctly diagnosed.

Patient demographics, clinical presentation, stroke severity
(as measured by the National Institutes of Health Stroke Scale
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[NIHSS] score), vascular risk factors, and laboratory values
were prospectively collected as part of our stroke registry by
trained data abstractors. Common neurological signs and symp-
toms, many indicative of cerebellar and vestibular dysfunction,
were collected retrospectively using a standardized case reporting
form, following institutional review board approval. Symptoms
included headache, dizziness, vertigo, nausea, vomiting, diplopia,
gait abnormality, change in speech, and a history of weakness.
Clinical signs collected included dysmetria, abnormal extra-
ocular movements, nystagmus, gait abnormality, and focal
motor weakness. The absence of documentation of a sign was
interpreted as an examination that was not performed and recor-
ded as missing.
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Table 2: Initial delayed diagnoses.

Initial Misdiagnosis

Number/Percentage of Delayed Diagnoses (n =22)

Migraine, n (%) 4(18.2%)
Gastroenteritis, n (%) 4(18.2%)
Upper Respiratory Infection, n (%) 1(4.5%)
Syncope, n (%) 1(4.5%)
Sub-Arachnoid Hemorrhage, n (%) 1(4.5%)
Dehydration, n (%) 1(4.5%)
Mass Lesion, n (%) 1(4.5%)
AVM on CTH, n (%) 1(4.5%)
Hypertensive Urgency, n (%) 2(9.1%)
Attributed to Hemodialysis, n (%) 1(4.5%)
Delirium, n (%) 1(4.5%)
Other Unspecified, n (%) 4(18.2%)

Continuous variables were compared using independent
samples t-test or Mann Whitney U, where appropriate. Categorical
variables were compared using Chi-square or Fisher Exact, where
appropriate. Associations between neurological signs or symp-
toms and correct initial diagnosis were examined using logistic
regression. Marginal effects were used to calculate the change
in the probability of having a delayed diagnosis when motor
symptoms were present. As this was an exploratory analysis, no
adjustments were made for multiple comparisons.® All tests were
performed at the a=0.05 level.

RESULTS

A total of 47 individuals with isolated cerebellar infarctions
were identified. The mean age was 57.3 years (+14.6 years) and
42.6% were women. Twenty-eight patients (59.6%) were in the
delayed diagnosis group with 19 (40.4%) in the correct diagnosis
group. Among the 28 delayed diagnosis patients, detailed infor-
mation on where the diagnosis was initially missed was available
for twenty patients. Twelve (60%) were misdiagnosed in the
emergency department (ED), six (30%) in the outpatient setting,
and two (10%) were misdiagnosed in both an outpatient setting
and in the ED. All patients received a CT scan prior to their initial
diagnosis followed by an MRI as an inpatient.

Table 1 shows the demographics, vascular risk factors, pre-
senting signs and symptoms, and treatment rates for the initial
missed diagnosis and initial correct diagnosis groups. While age,
sex, race, stroke severity, and the majority of vascular risk factors

were similar between groups, the correct diagnosis group had a
significantly higher frequency of dyslipidemia (31.6% vs. 3.6%,
p=0.002). Five subjects in the correct diagnosis group received
intravenous (IV) recombinant tissue plasminogen activator (rt-PA)
compared to no patients in the delayed diagnosis group (26.3% vs.
0%, p=0.008). Patients with an initial missed diagnosis more
frequently reported vertigo (64.3% vs. 21.1%, p =0.004), while
patients with an initial correct diagnosis more frequently reported
weakness (57.9% vs. 10.7%, p=0.001), and change in speech
(57.9% vs. 21.4%, p=0.011). No significant differences were
observed in the proportion of correct diagnosis and delayed
diagnosis patients presenting with dysmetria, abnormal extra-
ocular movements, nystagmus, gait abnormality, or focal motor
weakness (Table 1). Interestingly, the median number of posterior
circulation symptoms reported, the number of posterior circula-
tion signs on exam, and the total number of posterior circulation
symptoms and signs were the same in both groups (Table 1).
The two most common diagnoses given to patients who were
delayed diagnosis were gastroenteritis and migraine. The initial
misdiagnosis was not specified for 25% of patients (Table 2).
While complaints of weakness appeared to protect patients from
delayed diagnosis (odds ratio (OR) 0.087, 95% CI 0.019-0.393,
p=0.001), weakness on exam was not protective of delayed
diagnosis of cerebellar stroke (OR 0.370, 95% CI 0.107-1.282,
p=0.117). These associations remained, even after adjusting for
hyperlipidemia, vertiginous symptoms, and change in speech
(Table 3). In fact, if a patient complained of weakness, the probability
of having a missed diagnosis was decreased by 59 percentage points.

Table 3: The odds of patients with cerebellar stroke who present with complaints of focal weak-
ness or focal weakness on exam of a delayed diagnosis.

Crude Logistic Regression,
Odds Ratio (95% CI), p value

Adjusted Logistic Regression®,
Odds Ratio (95% CI), p value

Complaints of focal weakness (symptom)

0.087 (0.019-0.393)

0.066 (0.009-0.479)

p=0.001 p=0.007
Focal weakness on exam (sign) 0.370 (0.107-1.282) 0.834 (0.141-4.942)
p=0.117 p=0.842

* Adjusted for significant differences noted in Table 1 (hyperlipidemia, symptoms of vertigo, complaints of change in speech)
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DiscussioN

The diagnosis of cerebellar infarctions can be challenging, as
the commonly associated clinical signs and symptoms and the
unfound reliance on a negative CT scan'® may not necessarily
alert a physician to a stroke. Recognition of these manifestations
may aid in early intervention with thrombolysis or secondary
prevention of a subsequent stroke. The delayed diagnoses that
have been commonly associated with those who actually had a
cerebellar stroke vary from migraine, primary gastrointestinal
diagnoses and vestibular syndromes.® To this list, we also found
that physicians incorrectly diagnose cerebellar infarcts with the
following medical conditions: upper respiratory tract infections,
hypertensive urgency, sub-arachnoid hemorrhage, dehydration
and others (Table 2).

We attempted to identify those factors which are associated
with a correct diagnosis. Prior reports suggest that <1% of
patients with true vertebrobasilar ischemia have only a single
presenting symptom or sign.®'""'? Patients with known risk
factors for stroke or other vascular events, such as dyslipidemia,
and those who presented with a history of any weakness, regard-
less if weakness was found on examination were more likely to
have a correct diagnosis. This may be because the common
understanding of a stroke, among physicians, is that it occurs in
individuals who have vascular risk factors and present with a
component of weakness. The non-specificity of symptoms such as
headache, nausea, and vomiting was apparent in our population,
as these symptoms were found in similar frequency in both groups.
We did not find any signs associated with a correct diagnosis or a
delayed diagnosis; which may be due to the low number of patients
evaluated for these important clinical findings.

More patients who were correctly diagnosed received rt-PA.
The most common reason that more patients in the correct diag-
nosis group did not receive rt-PA was because they presented out
of the time window. It is possible that we were unable to detect the
statistical significance of rt-PA and its relationship to outcome
secondary to our small sample size, as larger phase three rando-
mized control trials have clearly demonstrated the benefit of rt-PA
in acute ischemic stroke.'*'

LIMITATIONS

Our study is limited by its retrospective nature, small sample
size and the experience of a single center. In addition, we only
studied patients admitted to our institute, and do not know how
many patients may have been misdiagnosed in our ED, and went
to a different hospital for a subsequent evaluation. Even though
the NIHSS was similar between those who were delayed diag-
nosis and those who were correctly diagnosed, it is still plausible
that the patients who returned after being initially misdiagnosed,
had more severe signs and symptoms that were not captured by
the NIHSS, prompting them to return to the ED. Furthermore, the
data collection and analysis of the associated signs and symptoms
depended on the physician performing those specific examinations
and recording the patient’s signs and symptoms. For example, only
12 patients (25%) were assessed for gait and only 4 patients (8.3%)
had documented evidence that nystagmus was present or absent.
It is possible that if these signs were checked in all patients that
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they may have had an association with a delayed diagnosis or a
correct diagnosis.

CONCLUSIONS

Patients with an isolated cerebellar infarction often present
with symptoms that may not be captured on the routine outpatient
or emergency medicine evaluation. The findings from this
study raise concern that acute cerebellar infarction needs to be
considered when patients present with acute non-specific
symptoms. Recent clinical tools have been developed to differ-
entiate cerebellar strokes from symptoms which may be due to
a vestibular syndrome.'> However, critical components of the
neurological examination are often omitted, such as the assess-
ment of nystagmus and gait, which are imperative to diagnose a
cerebellar infarction. A thorough neurological examination may
increase clinical suspicion of an ischemic stroke, and should
prompt consideration to obtain a MRI, or transfer to facilities with
emergent MRI capability.
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