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Introduction

Cerebral stroke is generally suspected when patients pres-
ent with acute hemiparesis but no evidence of hemorrhage 
on a computed tomography (CT) scan in the emergency 
room (ER). For intravenous (IV) thrombolytic agents to be 
effective in cerebral stroke, they should be administered 
within 3 to 4.5 hours of symptom onset.3,6,14)

Owing to difficulties in the rapid diagnosis of cerebral 
stroke, thrombolytic agents such as tissue plasminogen ac-

tivator (TPA) are sometimes prescribed to patients with 
non-stoke related acute hemiparesis in the emergency basis. 
Other pathologic conditions that often present with acute 
hemiparesis include epilepsy, spinal epidural hematoma 
and Brown-Séquard syndrome (BSS) caused by cervical disc 
herniation.2,7,9,15)

Accidental administration of thrombolytic agents to a pa-
tient with acute hematoma requires surgical treatment, 
which may have a fatal outcome. Therefore, physicians 
should be aware of this possibility in diagnostic and thera-
peutic dilemmas.

In this report, we describe and analyze the administration 
of TPA following a misdiagnosis of cerebral stroke.

Materials and Methods

We performed a retrospective study of the medical charts 
and radiologic records of patients incorrectly administered 
with TPA for acute hemiparesis mimicking cerebral stroke. 
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Review of the final diagnosis at discharge of all referred pa-
tients, who were considered as a cerebral stroke to the ER 
between May 2013 and January 2017 was conducted.

Among 138 patients, initially diagnosed with acute isch-
emic stroke and treated with TPA in the ER, nine patients 
(9/138 patients, 6.5%) were enrolled in this study. All patients 
met the following inclusion criteria: 1) no history of any triv-
ial trauma injury; 2) acute hemiparesis, but no intracranial 
hemorrhage observed on emergent brain CT; 3) patients 
presented within a 3-hour window from symptom onset; 4) 
TPA was administered following a misdiagnosis of cere-
bral stroke; and 5) however, final diagnosis at discharge un-
related to transient ischemic attack (TIA) or acute ischemic 
stroke.

We evaluated the initial signs and symptoms observed in 
the patients, the true diagnosis, any adverse effects of TPA 
and the clinical course.

Results

All of the patients presented with acute hemiparesis with-
in a 3-hour window from symptom onset. Three men and 
6 women, aged 58 to 73 (mean age, 67.3 years) were ana-
lyzed in this study. Further patient information including 
final diagnosis is summarized in Table 1. Most patients in 
this study, ER doctors had misused IV TPA and neurolo-
gists or NS doctor stopped IV TPA injection due to non-spe-
cific symptoms. As a result, the dosage varied according to 
the patients. 

Various conditions were observed, which mimicked ce-
rebral stroke; these included cervical disc herniation (caus-
ing BSS) in 2 cases, characterized by an ipsilateral loss of 
proprioceptive sensitivity with contralateral loss of pain 
and temperature sensitivity (Figure 1). Of these, one had no 
neck pain or cervical discomfort, a symptom that typically 
presents alongside cervical disc herniation. 

Two patients were diagnosed spontaneous cervical epi-

TABLE 1. Demographics of the patients

Case Age/
sex Initial symptom Combined 

disease Final diagnosis IV TPA 
dose (mg) Surgery Outcome

1 71/M Lt. hemiparesis (GIV/GII) - HCD 16 mg Yes Improved (GIV/GIV)

2 73/F Lt. hemiparesis (GII/GIV) - SEH 42 mg Yes Improved (GIV/GIV)

3 58/F Lt. hemiparesis (GII/GIV) - HCD 54 mg Yes Improved (GIV/GIV)

4 65/F Lt. hemiparesis (GIV/GIV) - SEH 50 mg Yes Improved (GIV/GIV)

5 73/F Rt. hemiparesis (GIV/GIV) Old infarction Convulsion disorder 24 mg - -

6 72/F Rt. hemiparesis (GIV/GIV) - Convulsion disorder 30 mg - -

7 65/M Lt. hemiparesis (GIII/GIV) Liver cirrhosis, DM Cervical epidural 
abscess

60 mg Yes Improved (GIV+/
GIV+)

8 62/M Rt. hemiparesis (GIV/GIV) DM, old infarction Hypoglycemia 28 mg - -

9 67/F Lt. hemiparesis (GIV/GIV) Old infarction Convulsion disorder 50 mg - -

M: male, F: female, Lt.: left, GIV: grade IV, GII: grade II, GIII: grade III, Rt.: right, DM: diabetes mellitus, HCD: herniated cervi-
cal disc, SEH: spinal epidural hematoma, IV TPA: intravenous tissue plasminogen activator

FIGURE 1. A 71 year old male patient 
showing left hemiparesis (grade IV/
grade II) and ataxia. (A, B) T2-weighted 
sagittal and axial magnetic resonance 
images reveal disc herniation at C4 to C5, 
compressing the left side of the spinal 
cord. A B
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Hemiparesis Following Misdiagnosis

dural hematoma, a rare condition requiring urgent diagno-
sis and treatment. Neither patient’s neurological condition 
changed following TPA administration; hence, magnetic 
resonance imaging (MRI) of the cervical spine was per-
formed. This revealed a large spontaneous epidural hema-
toma. Both patients underwent emergent hematoma remov-
al. Despite this, motor weakness was still apparent at the 
final follow-up evaluation.

One patient, who presented with a history of liver cirrho-
sis and diabetes mellitus (DM), was misdiagnosed with ce-
rebral stroke and was finally diagnosed with cervical epi-
dural abscess. Another patient had an old cerebral infarction 
and DM. The patient was finally diagnosed with hypogly-
cemia.

Seizure and convulsion disorders accounted for the rest 
of the cerebral stroke mimics in our study. Although all of 
these cases showed unilateral hemiparesis, the lack of in-
formation regarding events prior to the clinical presenta-
tion precluded the diagnosis of a condition that mimicked 
stroke.

Although the administered dosage varied according to the 
patients, TPA administration did not aggravate the neuro-
logic status in any of the patients described in this study. 
Even the 5 patients who underwent surgical treatment, there 
had been no case showing worse than before the surgery.

Discussion

Acute hemiparesis can develop in response to a wide va-
riety of cerebral diseases including intracerebral hemor-
rhage and acute ischemic stroke.5,12)

Based on the patients’ medical history and the presence 
of acute hemiparesis, brain CT is intended to rule out intra-
cerebral hemorrhage. Absence of abnormal findings on 
brain CT scan would lead to suspicion of acute ischemic 
stroke.

IV thrombolytic agents initiated within 3 hours of symp-
tom onset are approved for the treatment of acute ischemic 
stroke and are the only proven, effective treatment.10) Ow-
ing to the limited time window, prompt and accurate diag-
nosis is essential for the treatment of acute cerebral stroke.

However, stroke mimicking diseases may account for 
one fourth of suspected ischemic stroke presentations.3,9,13) 
Among them, seizures and convulsion disorders account 
for around 20% of the stroke mimics.8)

The final diagnoses of the stroke mimics that we observed, 
reflected those described in several reports that evaluated 
patients initially diagnosed with cerebral stroke, who were 
not treated with thrombolytic agents. In a study including 

169 patients with suspected cerebral stoke, Ferro et al.4) re-
ported that 9% of patients were misdiagnosed. Of these, 
most of the true conditions were of neurological origin. Ko-
thari et al.11) also assessed 365 patients who were admitted 
with suspected stroke. They found that 19 cases were of 
non-stroke origin. Final diagnoses included the following: 
paresthesia or numbness of unknown origin (3 patients), 
seizure (2 patients), complicated migraines (2 patients), pe-
ripheral neuropathy (2 patients), cranial nerve neuropathy 
(2 patients), psychogenic paralysis in (1 patient), and other 
conditions (7 patients).

In our report, 3 patients were finally diagnosed with sei-
zures and convulsion disorders. Initial administration of 
TPA did not cause any bleeding tendency in these patients.

Hand et al.7) reported that various cervical spinal lesions 
can mimic acute cerebral stroke. In our series, we found 2 
patients with BSS produced by a herniated cervical disc, 2 
patients with spontaneous cervical spinal epidural hemato-
ma and 1 patient with cervical epidural abscess. These pre-
sentations can be categorized as cervical spinal diseases. 
Among these patients, 3 did not complain of significant 
neck discomfort and none of the patients had a history of 
trauma to the head and neck. Owing to the presence of hemi-
paresis, these patients were treated with TPA injection fol-
lowing brain CT scan before cervical spine MRI and brain 
MRI study with diffusion-weighted imaging.

TPA administration to patients with spinal epidural he-
matoma can be dangerous and may result in significant 
neurological deficits. In our study, hemorrhagic complica-
tions or neurologic decline did not occur following TPA in-
jection in the patients with cervical spinal epidural hema-
toma. However, the inappropriate use of TPA for restoring 
cerebral blood flow may increase the risk of intracranial 
hemorrhage. Previous studies have reported that patients 
with spontaneous cervical spinal epidural hematoma, who 
present with acute hemiparesis and no neck pain, can be 
misdiagnosed with cerebral stroke and may be mistakenly 
treated with antiplatelet therapy.1,15)

In conclusion, 6.5% of patients treated with TPA in our 
study had final diagnosis that did not match TIA or acute 
ischemic stroke.

Hemorrhagic complications or any adverse effects did not 
occur in any patients in our series. However, due to its small 
number of the mimics, safety can’t be ensured with mean-
ingful statistical analysis between group characteristics.

Conclusion

Various clinical conditions can mimic stroke symptoms, 
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thereby ensuring that a correct diagnosis is made is essen-
tial. Some of these conditions, particularly cervical spinal 
disorders, require immediate treatment to reduce the risk of 
permanent disability. Therefore, we conclude that all phy-
sicians should ensure that careful and thorough diagnoses 
are made, prior to treatment with thrombolytic agents.
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