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Diagnosis and Treatment of Patients
With Acute Neurologic Symptoms Using
a Coordinated Response Protocol

Chang Min Sung, M.D., Eui Chung Kim, M.D., Yoo
Sang Yoon, M.D.}, Hyun Soo Chung, M.D., In Cheol
Park, M.D., Ji Hoe Heo, M.D.?

Purpose: Patient delays in seeking treatment of stroke and
Emergency Department delays are major factors in pre-
venting the use of thrombolytic therapy for stroke. For the
achievement of rapid diagnosis and treatment in the emer-
gency center, a unified and systematic confrontation of
symptoms and good team cooperation are essential.
Methods: Various departments involved in the manage-
ment of acute stroke in the ED conferred to discuss ways to
minimize door-to-CT and door-to-drug times in the ED.
This team formulated the BEST (Brain salvage through
Emergent Stroke Therapy) protocol to optimize the treat-
ment of acute stroke patients. Our study employed the
BEST protocol for four month during the period from
October, 2004 to February, 2005. Inclusion criteria for the
protocol were admission to our Hospital's ED with an acute
neurologic symptoms and an onset time of less than 12
hours.

Results: Ninety-six patients, including fifty-eight men were
enrolled in the study. Reasons for acute neurologic
changes were ischemic stroke (66 patients), hemorrhagic
stroke (22 patients), and metabolic causes (8 patients). Of
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the 66 ischemic stroke patients, 11 received tissue plas-
minogen activator (tPA) and 2 were administered Intra-
arterial Urokinase (IAUK). Door-to-CT times before and
after initiation of the BEST protocol were 47 +19 minutes
and 26+12 minutes, respectively (p-value=0.024). And
door-to-drug times before and after the BEST protocol were
96+16 minutes and 67+ 28 minutes, respectively (p-
value=0.035).

Conclusion: Assembly of a specific “stroke team” and
implementation of a well-designed protocol allows the most
efficient evaluation and treatment of patients with acute
stroke, thus minimizing both door-to-CT and door-to-drug
times.
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BEST Program
(Brain salvage through Emergent Stroke Therapy)

ER Amival BEST candidates criteria
l 1. Symptomatology
Identification of BEST candidates S e - Sudden numbness or weakness of face, arm, or leg
1 (Especially on one side of the body)
BEST Activation - Sudden confusion, trouble speaking or understanding speech
by BM/NM - Sudden trouble seeing in one or both eyes

- Sudden severe headache with no known cause
- Sudden trouble walking, dizziness, loss of balance or coordination

ASAN ER EM / NM RCRHAN R = (Especially if associated with any of the above symptoms)
AN NURSE Residents CTaNY 49

2. Time

Acute neurologic symptom with less then 12 hours onset time
BEST Break
by B/ NM

Fig. 1. Algorithm for BEST program.
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‘ Exclude

IA UK thrombolysis

Improvement

No Improvement

A 4

In a case of severe residual stenosis or reocclusion

Consider Angioplasty or Abciximab infusion

Fig. 2. Algorithm for arrival time to hospital.
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Table 1. Distribution of patients by clinical characteristics

Characteristics n (%)
Initial symptoms,
Unconscious 18 (19)
Speech disturbance 21 (22)
Paresis 50 (52)
others 7(7)
Symptom onset time,
Night (midnight~AM 6) 17 (18)
Morning (AM 6~midday) 36 (37)
Afternoon (midday~PM 6) 23 (24)
Evening (PM 6~midnight) 20 (21)
Symptom onset place,
Home 71 (74)
Working Place 10 (20)
Hospital 2(2
others 13 (14)
Referred from,
Yes 22 (23)
Oriental facilities 10 (45)
Western facilities 12 (55)
No 74(77)
Transport to hospital,
Ambulance 46 (48)
Private car or Taxi 45 (47)
others 5(5)

Table 2. Demographic characteristics of the study population
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Student’ s t-test®} Pearson’ s chi-square test® A&
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2 o
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Before BEST After BEST p-value
(N=16) (N=13)
Age, years, (mean+ SD) 69+12 62+12 0.942
Men, no.(%) 7 (44) 9 (69) 0.182
Hypertension, no.(%) 10 (63) 6 (46) 0.397
Diabetes mellitus, no.(%) 1(6) 5(38) 0.052
Smoking, no.(%) 3(19) 6 (46) 0.133
Atrial fibrillation, no.(%) 7 (44) 4(31) 0.491
Previous stroke, no.(%) 3(19) 2(15) 0.819
Coronary artery disease, no.(%) 1(6) 1(8) 0.884
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Fig. 3. Door-to-CT time (Interval from hospital arrival to
brain CT scanning) (p=0.024).
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Fig. 4. Door-to-drug time (Interval from hospital arrival to
IV tPA administration) (p=0.035).

Table 3. Overal Delay Times & Prognosis (mean + standard deviation)

Pre-application Phase Application Phase p-vaue

Door* (min) 7+2 7 NS
Data’ (min) 47+19 26+12 0.024
IV tPA (min) 96+ 16 67+28 0.035
IA UK (min) 135+60 125+54 0.554
Mortality rate (n, %) 4,25 1,8 0.343

modified Rankin Scale Score (< 2)

at 3month (n, %) 6,38 6,46 0.716

NS: not significant
*: hospital arriving to registration interval
' hospital arriving to brain CT scan interval
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