Clinical Article

J Korean Neurosurg Soc 66 (1) : 24-32, 2023
https://doi.org/10.3340/jkns.2022.0085 pISSN 2005-3711 eISSN 1598-7876

Role of Neurosurgeons in the Treatment of Acute Ischemic
Stroke in the Emergency Room

Sang Hyuk Lee,' Taek Min Nam,' Ji Hwan Jang,' Young Zoon Kim,' Kyu Hong Kim,' Kyeong Hwa Ryu,” Do-Hyung Kim,’
Byung Soo Kwan,* Hyungon Lee,’ Seung Hwan Kim'

Department of Neurosurgery, Samsung Changwon Hospital, Sungkyunkwan University School of Medicine, Changwon, Korea
Department of Radiology,” Samsung Changwon Hospital, Sungkyunkwan University School of Medicine, Changwon, Korea
Department of Neurology,” Samsung Changwon Hospital, Sungkyunkwan University School of Medicine, Changwon, Korea
Department of Internal Medicine,* Samsung Changwon Hospital, Sungkyunkwan University School of Medicine, Changwon, Korea
Department of Neurosurgery,” Dongnam Institute of Radiological & Medical Sciences, Busan, Korea

Objective : With the recent increase in mechanical thrombectomy (MT) for acute ischemic stroke (AlS), the role of neurosurgeons
in AIS treatment has become increasingly important. This study aimed to assess the outcomes of patients with AlS treated by
neurosurgeons and neurologists in the emergency room (ER) of a tertiary hospital in South Korea.

Methods : From January 2020 to June 2021, 536 patients with AIS within 24 hours of symptom onset were admitted to our hospital
via the ER. Based on the type of doctors who provided initial care for AlS in the ER, patients were divided into two groups : (a)
neurosurgeon group (n=119, 22.2%) and (b) neurologist group (n=417, 77.8%).

Results : Intravenous tissue plasminogen activator (tPA) was administered in 82 (15.3%) of 536 patients (n=17 [14.3%] in the
neurosurgeon group and n=65 [15.6%)] in the neurologist group). The door-to-tPA time was not significantly different between both
groups (median, 53 minutes; interquartile range [IQR], 45-58 vs. median, 54 minutes; IQR, 46-74; p=0.372). MT was performed in
69 patients (12.9%) (n=25, 36.2% in the neurosurgeon group and n=44, 63.8% in the neurologist group). The neurosurgeon group
achieved a shorter door-to-puncture time than the neurologist group (median, 115 minutes; IQR, 107-151 vs. median, 162 minutes;
IQR, 117-189; p=0.049). Good clinical outcomes (3-month modified Rankin Scale 0-2) did not differ significantly between the two
groups (96/119 [80.7%)] vs. 322/417 [77.2%], p=0.454).

Conclusion : The neurosurgeon group showed similar door-to-treatment time and clinical outcomes to the neurologist group in
patients with AIS in the ER. This study suggests that neurosurgeons have comparable abilities to care for patients with AlS in the ER.
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INTRODUCTION years and over will account for 30% in 2036 and 40% in

2050". As the elderly population is expected to increase in the

South Korea is aging rapidly, and the population aged 65 future, the prevalence of stroke is also expected to increase'”.
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Neurologists play an important role in the treatment of acute
ischemic stroke (AIS) by administering recombinant tissue
plasminogen activator (tPA). Recently, with the rapid develop-
ment of neurointerventional procedures for the treatment of
AIS, the role of neurosurgeons has become increasingly im-
portant™"”,

The management of patients with AIS remains multidisci-
plinary'”; however, neurologists are still mainly responsible
for AIS care. Recently, the issue of the manpower shortage in
neurology departments has been raised owing to the over-
work of neurology residents”. A previous study reported an
increased number of patients with AIS per neurology resident
and an increased number of duty days per resident”. These is-
sues could have resulted from a decreased number of neurolo-
gy residents and an increased number of patients with AIS.

There are no exact data or reports on how many hospitals
are not always available (24/7) for AIS care in South Korea.
However, some hospitals are not available 24/7 for AIS care
because of the shortage of neurologists”, which was the case at
our hospital. Due to the absence of neurology residents in our
hospital, our neurologists experienced burnout and were fre-
quently replaced. As a result, 24/7 AIS care units are no longer
available at our hospital. As 24/7 AIS care became unavailable,
not only patients with ischemic stroke but also those with
hemorrhagic stroke no longer came to our hospital, and the
total number of patients with cerebrovascular disease de-
creased.

To overcome this problem, cooperation between neurosur-
geons and neurologists was needed, and neurosurgeons decid-
ed to take charge of AIS care. However, neurosurgery residents
do not want to work for AIS care because of the increased
workload and the fact that AIS care in the emergency room
(ER) is generally not the job of neurosurgeons. Consequently,
since January 2020, cerebrovascular neurosurgeons have de-
cided to provide AIS care in the ER, and neurosurgeons and
neurologists have taken turns providing AIS care.

Recently, similar to our hospital, some patients with AIS
have been treated by neurosurgeons at the ER in South Korea.
However, there is no exact data or reports on this topic. This
study aimed to assess the outcomes of patients with AIS treat-
ed by neurosurgeons and neurologists in the ER at our insti-

tute.
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MATERIALS AND METHODS

The present study protocol was reviewed and approved by
the Instituional Review Board of Samsung Changwon Hospi-
tal (SCMC2022-04-020).

Patient population

The study period was from January 2020 to June 2021. We
reviewed the data of patients with AIS admitted to our hospital
via the ER. The inclusion criteria were as follows : 1) patients
with symptomatic stroke, 2) cerebral infarction or transient
ischemic attack were confirmed using diffusion-weighted im-
aging (DWI), and 3) patients admitted to the neurosurgery or
neurology department. The exclusion criteria were as follows :
1) patients with hemorrhagic stroke and 2) >24 hours from
symptom onset to the ER. Fig. 1 illustrates the case accrual pro-

CeSS.

Data collection and patient characteristics
Medical records, including age, sex, medical history (e.g.,
hypertension and diabetes mellitus), time from symptom on-
set to ER, National Institutes of Health Stroke Scale (NIHSS)
score on admission, type of doctor who took care of the pa-
tient in the ER, use of intravenous tPA, time from door-to-
tPA, use of mechanical thrombectomy (MT), time from door-
to-puncture, stroke unit admission, and clinical outcomes

were reviewed retrospectively.

Patients with stroke via ER
(n=1038)
Inclusion criteria
1) Symptomatic stroke
> 2) Cerebral infarction or transient
ischemic attack confirmed using DWI
3) Admitted to NS or NR department
Exclusion criteria
,,,,,,,,,,,,,,,,, »| 1) Hemorrhagic stroke (1=212)
2) >24 hours from symptom onset to ER
(n=290)
\4
536 consecutive patients
NS group NR group
(n=119) (n=417)

Fig. 1. The case accrual process. ER : emergency room, DWI : diffusion-
weighted imaging, NS : neurosurgery, NR : neurology.
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The NIHSS score of each patient was assessed on admission.
Patients were divided into two groups based on the type of the
doctor who provided AIS care in the ER : (a) the neurosurgeon
group and (b) the neurologist group. Variable factors such as
intravenous tPA and MT were assessed between the two
groups. Patients admitted within 4.5 hours of symptom onset
were considered suitable candidates for intravenous tPA. Clin-
ical outcomes were assessed using the 3-month modified
Rankin Scale (mRS) score and mortality. Based on mRS

scores, outcomes were defined as good (0-2) and poor (3—6).

Stroke care system in our hospital

During the study period, there were seven to nine stroke
physicians in our hospital, consisting of four to six neurolo-
gists and three neurosurgeons. Stroke physicians took turns
providing AIS care. When patients with suspected stroke vis-
ited the ER, ER physicians would call the stroke physician on
duty, and the stroke physician would attend to the patient
with suspected stroke in the ER. Imaging studies included
brain computed tomography and stroke magnetic resonance
imaging (MRI) examinations. Stroke MRI included magnetic
resonance angiography, DWI, and perfusion imaging.

There were four neurointerventionalists in our hospital,
consisting of three neurosurgeons and one neurologist. When

cerebral large artery occlusion was observed and MT was

NIHSS score (total, %)

NIHSS score (neurosurgeons, %)

planned, MTs were performed by one of three neurosurgeons,
except for patients cared for by a neurointerventionalist-neu-
rologist. After MT, patients were admitted to the stroke doc-

tor's department who cared for the patient in the ER.

Statistical analysis

The variables were compared between the neurosurgeon
and neurologist groups. Variables were also compared be-
tween patients with good and poor clinical outcomes. Patients
with intravenous tPA and those with MT were compared be-
tween the neurosurgeon and neurologist groups, respectively.

Categorical variables were analyzed using the chi-square
test or Fisher’s exact test. Continuous variables were analyzed
using Student’s t-test or Mann-Whitney U test. Statistical sig-
nificance was set at p<0.05. Multivariable logistic regression
analysis was used to evaluate the factors associated with good
clinical outcomes. Variables with a p-value <0.20 in the uni-
variate analysis were included in the logistic regression analy-
sis. All statistical analyses were performed using SPSS version
22 (IBM Corp., Armonk, NY, USA).

RESULTS

A total of 1038 patients were included in this study. Of these

NIHSS score (neurologists, %)
64

0-4 5-8 9-12 13-16 17-20 21-24 225 0-4

5-8 9-12 13-16 17-20 21-24 225 0-4

5-8 9-12 13-16 17-20 21-24 225

Fig. 2. National Institute of Health Stroke Scale (NIHSS) scores on admission for all patients, neurosurgeon group, and neurologist group.

3-month mRS score (total, %)

3 33

3-month mRS score (neurosurgeons, %)

3-month mRS score (neurologists, %)

33

30

0 1 2 3 4 5 6 0 1 2

Fig. 3. Three-month modified Rankin Scale (mRS) scores for all patients, neurosurgeon group, and neurologist group.
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patients, 502 were excluded for the following reasons : 1) pa-
tients with hemorrhagic stroke (n=212) and 2) >24 hours from
symptom onset to ER (n=290). Finally, 536 consecutive pa-
tients were included in this study. Of these, 324 patients
(60.4%) were men. The mean patient age was 68.7 years
(range, 26-96). Neurosurgeons treated 119 patients (22.2%)
with AIS and neurologists treated 417 patients (77.8%) with
AlS.

12%

B Medical Tx

tPA

Patients Patients Patients
(Total) treated by treated by
neurosurgeons neurologists
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Fig. 2 shows the NTHSS scores on admission for all patients
in the neurosurgeon and neurologist groups. The severity of
AIS was mild in most patients. Among all patients, 341
(63.6%) had an NIHSS score of 0—4. Fig. 3 shows the 3-month
mRS scores for all patients, as well as those in the neurosur-
geon and neurologist groups. The clinical outcome of patients
with AIS was good in the majority of patients. Overall, 418 pa-
tients (78.0%) had a 3-month mRS score of 0-2. Medical

6%

1%

MT [ tPA+MT

Fig. 4. Treatment types for all patients, neurosurgeon group, and neurologist group. Tx : treatment, tPA : tissue plasminogen activator, MT : mechanical

thrombectomy.

Table 1. A comparison of patients with acute ischemic stroke treated by neurosurgeons and by neurologists

Neurosurgeon group (n=119) Neurologist group (n=417) p-value

Age (years) 67.0+124 69.14£12.9 0.1Mm
Sex, male 77 (64.7) 427 (59.2) 0.290
Hypertension 51 (429) 246 (59.0) 0.002
Diabetes mellitus 36 (30.3) 116 (27.8) 0.645
Symptom onset to ER (minutes) 512.6+466.8 473.2+399.6 0.362
NIHSS score on admission 5.52+6.06 5.55+6.14 0.959
Etiology 0.194

Atherosclerosis 16 (13.4) 56 (13.4)

Cardioembolic 31(26.0) 141 (33.8)

Small vessel disease 41 (34.5) 149 (35.7)

Others 2(17) 6(14)

Unknown 29 (24.4) 65 (15.6)
Intravenous tPA 17 (14.3) 65 (15.6) 0.775
Mechanical thrombectomy 25(21.0) 44.(10.6) 0.005
Stroke unit admission 31 (26.1) 200 (48.0) <0.001
Good clinical outcome* 96 (80.7) 322(77.2) 0454
Mortality 7(5.9) 14 (3.4) 0.280

Values are presented as mean+standard deviation or number (%). *3-month modified Rankin Scale score of 0-2. ER : emergency room, NIHSS : National

Institute of Health Stroke Scale, tPA : tissue plasminogen activator
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treatment only was given to 416 patients (77.6%), intravenous
tPA to 82 patients (15.3%), MT to 69 patients (12.9%), and
both intravenous tPA and MT to 31 patients (5.8%) (Fig. 4).

A comparison of the patients with AIS treated by neurosur-
geons and neurologists is presented in Table 1. The rate of in-
travenous tPA administration was not significantly different
between the two groups (17/119 [14.3%)] vs. 65/417 [15.6%],
p=0.775). Furthermore, MT was performed more frequently
by neurosurgeons than neurologists (25/119 [21.0%)] vs. 44/417
[10.6%], p=0.005). Good clinical outcomes were not signifi-
cantly different between the two groups (96/119 [80.7%] vs.
322/417 [77.2%)], p=0.454). The mortality was also not signifi-
cantly different between the two groups (7/119 [5.9%)] vs.
14/417 [3.4%)], p=0.280).

Table 2 shows the comparison between patients with good

clinical outcomes and those with poor clinical outcomes. Pa-
tients with good clinical outcomes were significantly younger
than those with poor clinical outcomes (67.0+12.8 vs. 74.6+
11.0 years, p<0.001). Patients with good clinical outcomes were
more likely to be men than those with poor clinical outcomes
(269/416 [64.4%)] vs. 55/118 [46.6%], p=0.001). The time from
symptom onset to ER was significantly longer in patients with
good clinical outcomes than in those with poor clinical out-
comes (502.1£428.3 vs. 410.2+357.9 minutes, p=0.034). The
NIHSS score on admission was significantly lower in patients
with good clinical outcomes than in those with poor clinical
outcomes (3.31£3.51 vs. 13.5+6.75, p<0.001). Regarding the
etiology, patients with good clinical outcomes had a higher
rate of small vessel disease than those with poor clinical out-
comes (183/416 [44.0%] vs. 7/120 [5.8%], p<0.001). Patients

Table 2. A comparison of patients with good clinical outcomes and those with poor clinical outcomes

Good clinical outcome* (n=416) Poor clinical outcome’ (n=120) p-value

Age (years) 670+12.8 74.6+11.0 <0.001
Sex, male 269 (64.4) 55 (46.6) 0.001
Hypertension 224 (53.6) 73 (61.9) 017
Diabetes mellitus 119 (28.5) 33(28.0) 1.000
Department, neurosurgery 96 (23.0) 23 (19.5) 0454
Symptom onset to ER (minutes) 502.1+428.3 410.2+357.9 0.034
NIHSS score on admission 3.31£3.51 13.5£6.75 <0.001
Etiology <0.001

Atherosclerosis 42 (10.1) 30 (25.0)

Cardioembolic 22 (293) 50 (41.7)

Small vessel disease 83 (44.0) 7(5.8)

Others 3(07) 542

Unknown 66 (15.9) 28 (23.3)
Intravenous tPA 57 (13.6) 25(21.2) 0.005
Mechanical thrombectomy 30(7.2) 39 (33.1) <0.001
Stroke unit admission 97 (47.1) 34 (28.8) <0.001

Values are presented as mean=+standard deviation or number (%). *3-month modified Rankin Scale score of 0-2. '3-month modified Rankin Scale score
of 3-6. ER: emergency room, NIHSS : National Institute of Health Stroke Scale, tPA : tissue plasminogen activator

Table 3. Multivariable logistic regression analysis of factors affecting good clinical outcome

Factor Adjusted OR Adjusted 95% Cl p-value
Age (years) 0.944 0.920-0.969 <0.001
NIHSS score on admission 0.730 0.689-0.774 <0.001

Good clinical outcome indicated 3-month modified Rankin Scale score of 0-2. OR : odds ratio, Cl : confidence interval, NIHSS : National Institute of

Health Stroke Scale
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Table 4. A comparison of patients with intravenous tissue plasminogen activator treated by neurosurgeons and neurologists

Age (years) 63 (55-72) 70 (61-77) 0.199
Sex, male 13 (76.5) 40 (61.5) 0.393
Hypertension 6(35.3) 41(63.1) 0.054
Diabetes mellitus 5(294) 15 (23.1) 0.752
Symptom onset to ER (minutes) 109 (62-146) 98 (65-147) 0910
NIHSS score on admission 9(6-12) 7 (4-14) 0.726
Etiology 0436

Atherosclerosis 5(294) 12 (18.5)

Cardioembolic 4(235) 11 (16.9)

Small vessel disease 4(23.5) 30 (46.2)

Others 0(0.0) 1(1.5)

Unknown 4(23.5) 11(16.9)
Door to tPA (minutes) 53 (45-58) 54 (46-74) 0.372
Mechanical thrombectomy 11 (64.7) 20(30.8) 0.022
Stroke unit admission 5(294) 24.(36.9) 0.777
Good clinical outcome* 12 (70.6) 45 (69.2) 1.000
Mortality 1(5.9) 3(4.6) 1.000

Values are presented as median (interquartile range) or number (%). *3-month modified Rankin Scale score of 0-2. ER : emergency room, NIHSS :
National Institute of Health Stroke Scale, tPA : tissue plasminogen activator

Table 5. A comparison of patients with mechanical thrombectomy treated by neurosurgeons and neurologists

Age (years) 69 (59-79) 75 (67-77) 0.287
Sex, male 19 (76.0) 21 (47.7) 0.025
Hypertension 8(32.0) 26 (59.1) 0.045
Diabetes mellitus 7 (28.0) 7 (15.9) 0.350
Symptom onset to ER (minutes) 123 (62-289) 168 (73-333) 0.606
NIHSS score on admission 11 (6-13) 14 (9-16) 0.110
Etiology 1.000

Atherosclerosis 11 (44.0) 18 (40.9)

Cardioembolic 6(24.0) 12 (27.3)

Others 0(0) 1(23)

Unknown 8(32.0) 13 (29.5)
Door to puncture (minutes) 115 (107-151) 162 (117-189) 0.049
Intravenous tPA 11 (44.0) 20 (45.5) 1.000
Stroke unit admission 4 (16.0) 11 (25.0) 0.546
Good clinical outcome* 14 (56.0) 16 (36.4) 0.135
Mortality 3(12.0) 3 (6.80) 0.660

Values are presented as median (interquartile range) or number (%). *3-month modified Rankin Scale score of 0-2. ER : emergency room, NIHSS :
National Institute of Health Stroke Scale, tPA : tissue plasminogen activator
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with good clinical outcomes had a lower use of intravenous
tPA and MT than those with poor clinical outcomes (57/416
[13.6%] vs. 25/118 [21.2%)], p=0.005, 30/416 [7.2%] vs. 39/118
[33.1%)], p<0.001). The rate of stroke unit admission was sig-
nificantly higher in patients with good clinical outcomes than
in those with poor clinical outcomes (197/416 [47.1%] vs.
34/118 [28.8%], p<0.001).

The multivariable logistic regression analysis for factors as-
sociated with good clinical outcomes in patients with AIS, in-
cluding age, sex, hypertension, time from symptom onset to
ER, NIHSS score on admission, etiology, use of intravenous
tPA, use of MT, and stroke unit admission, showed that age
(adjusted odds ratio [OR], 0.944; adjusted 95% confidence in-
terval [CI], 0.920-0.969; p<0.001) and NIHSS score on admis-
sion (adjusted OR, 0.730; adjusted 95% CI, 0.689-0.774;
p<0.001) were independently associated with good clinical
outcomes in patients with AIS (Table 3).

Table 4 shows the comparison of patients who received in-
travenous tPA between the neurosurgeon and neurologist
groups. Intravenous tPA was administered to 82 patients
(15.3%) in the neurosurgeon group (n=17) and the neurologist
group (n=65). The door-to-tPA time was not significantly dif-
ferent between the two groups (median, 53 minutes; inter-
quartile range [IQR], 45-58 vs. median, 54 minutes; IQR, 46—
74; p=0.372). Good clinical outcomes were not significantly
different between the two groups (12/17 [70.6%)] vs. 45/65
(69.2%)], p=1.000). Mortality was also not significantly differ-
ent between the two groups (1/17 [5.9%] vs. 3/65 [4.6%],
p=1.000).

A comparison of patients who underwent MT treated by
neurosurgeons and neurologists is presented in Table 5. Over-
all, MT was performed in 69 patients (12.9%) in the neurosur-
geon group (n=25) and the neurologist group (n=44). Of the
44 patients in the neurologist group, 37 patients underwent
MT by one of the three neurosurgeons, and six patients un-
derwent MT by a neurologist. The neurosurgeon group
achieved a shorter door-to-puncture time than the neurolo-
gist group (median, 115 minutes; IQR, 107-151 vs. median,
162 minutes; IQR, 117-189; p=0.049). Good clinical outcomes
were achieved more often in the neurosurgeon group than in
the neurologist group (14/25 [56.0%] vs. 16/44 [36.4%)); how-
ever, the difference was not statistically significant (p=0.135).
Mortality was also not significantly different between the two
groups (3/25 [12.0%] vs. 3/44 [6.80%)], p=0.660).
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DISCUSSION

The manpower shortage of neurologists for 24/7 AIS care
has been reported, and neurologists are trying to overcome
this problem by increasing the number of neurology resi-
dents”. However, there are no exact data or reports on the
number of hospitals where 24/7 AIS care in unavailable. This
study may provide a basis for neurosurgeons to be responsible
for AIS care in situations where 24/7 AIS care is not available
due to the shortage of neurologists.

In recent years, neurosurgeons have become responsible for
AIS care'’; however, neurologists play an important role in
AIS care. In a previous single-center study, cerebrovascular
neurosurgeons and vascular neurologists reported similar
rates of intravenous tPA administration, referral to MT, mor-
tality, and functional outcome in patients with AIS". However,
there are no reports on the role of neurosurgeons in AIS care
in South Korea. This study suggests that neurosurgeons can
provide patients with AIS with treatment efficacy and out-
comes similar to those of neurologists in South Korea.

In this study, the severity of AIS was mild in most patients,
and the clinical outcome of patients with AIS was good in the
majority of patients. These results are consistent with those of
previous studies™”. Our results also showed that patients who
received medical treatment only accounted for more than
70%, which is in line with previous reports"”’. Moreover, most
patients with AIS had mild severity and good clinical out-
comes after medical treatment only, and only a few patients
with AIS needed thrombolytic treatments, including intrave-
nous tPA administration and MT. Our study suggests that
neurosurgeons should be interested in the treatment of pa-
tients with mild severity because these patients comprise the
majority of patients with AIS.

Our results showed that MT was performed more frequent-
ly in the neurosurgeon group than in the neurologist group.
In this era of doctors with subspecialties beyond specialty,
cerebrovascular neurosurgeons may be more specialized in
making MT decisions compared to all neurologists, including
neurologists with subspecialties other than stroke”. Further-
more, we found no significant difference in good clinical out-
comes and mortality between the neurosurgeon and neurolo-
gist groups, which suggests that neurosurgeons have
comparable abilities to neurologists to care for patients with
AlSin the ER.



In this study, good clinical outcomes were associated with
younger age and lower NIHSS score on admission, suggesting
that early neurologic status is the most important prognostic
factor™”. The time from symptom onset to ER was signifi-
cantly longer in the patients with good clinical outcomes than
in those with poor clinical outcomes. This may be partially
explained by the fact that patients with mild symptoms visited
the ER later than those with severe symptoms. Patients who
did not receive intravenous tPA or MT achieved better clinical
outcomes than those who received intravenous tPA or MT.
This may be partially explained by the fact that patients with
mild symptoms who did not need tPA or MT might have bet-
ter clinical outcomes.

Our results showed that door-to-tPA time and good clinical
outcomes in patients who received intravenous tPA were not
significantly different between the neurosurgeon and neurol-
ogist groups. These results suggest that neurosurgeons can
treat patients with AIS using intravenous tPA". In addition,
neurosurgeons achieved significantly shorter door-to-punc-
ture time than neurologists in patients who underwent MT
and that neurosurgeons tended to achieve better clinical out-
comes than neurologists, which is consistent with our previ-
ous reports). These results suggest that neurosurgeons are
more suitable than neurologists for patients with large artery
occlusion who need MT by making rapid decisions and per-
forming MT faster.

The rate of stroke unit admission was significantly different
between the neurosurgeon and neurologist groups. This sug-
gests that neurosurgeons are not fully aware of the importance
of a stroke unit. The stroke unit reduces mortality and mor-
bidity by managing exclusively in dedicated wards with a ded-

2107 Tt started in South Korea in the 2010s
10)

icated stroke team
and was distributed ™. The low rate of stroke unit admission
for the neurosurgeon group may be because neurologists are
the managers of the stroke unit and neurosurgeon's patients
are not easily admitted to the stroke unit. Another reason may
be that neurosurgeons prefer intensive care units over stroke
units. However, the effectiveness of a stroke unit is well
known, and neurosurgeons should increase its use.

This study has some limitations. First, it was a single center
retrospective study with attendant selection bias. Second, the
sample size was small, which may have led to low statistical
power. Third, it may not be fair to compare the ability of neu-

rosurgeons and neurologists to provide AIS care in the ER in
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the absence of neurology residents. Finally, assessing the abili-
ty to care for patients with AIS in the ER by door-to-tPA time,
door-to-puncture time, clinical outcomes, and mortality rate
could be insufficient, because the ability to distinguish AIS

. . . . 4,15
from stroke mimics is also important™.

CONCLUSION

In this study, the neurosurgeon group showed similar treat-
ment rates and clinical outcomes to the neurologist group in
patients with AIS in the ER. This study suggests that neuro-
surgeons have comparable abilities to care for patients with
AIS in the ER. Further multicenter studies with larger sample

sizes must be conducted to confirm these preliminary results.
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