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Abstract

Purpose: The purpose of this study was to demonstrate effects of a critical pathway
(CP) for stroke patients seen in emergency rooms (ER). Method: The CP developed by
the CP committee consisted of 8 criteria: behavior of doctors and nurses, laboratory
tests, Image testing, medication, treatment, activity, and nutrition, According to
application of CP, a control group (n=17) and experimental group (n=17) were defined,
Time was checked by the electronic medical records, Result: Use of CP for stroke
patients in the ER, resulted in a decreased length of stay in ER (t=2.341, p=.026), and
time required for image testing (t=2.623, p=.021), and an increased number of patients
using rtPA (x ?=4.802, p=.049). Time required for neurology doctor contact, for neurology
doctor to see patient in the ER, and for report of blood tests decreased, but there
were no statistical significance, Conclusion: Quick responses are most important in the
ER, so CP for these patients is a very effective patient management tool, To reduce
delay in stroke diagnosis, continuous education programs for similar symptoms are
necessary, CPs for other patients in the ER should be developed, and studies on cost
and satisfaction, as well as length of stay, should be done,
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Critical pathway
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1) Critical pathway
FAdElEs aEHoR ] Bt 54 IR YT 7 AT A ] Y SEARAEE AR fist
ogze %3 7|Ee Sxle] A9E vy ditste] o 3 abnormal onset time 6AIZF oJUje] §4 HEF IAE, CP &
d& & wol ®B7) A =gk ZRIgo|th(Espinosa- & A 20099 49 19578 59 319704 WL 178 dix=
Aguilar et al,, 2008), £ dFolMe SHYEAH WSt 5 To2, 20099 79 195E 89 31U7HA] Wde 15 AY
4 HEF A ATEe FALA omdy] W g To® wistglen, F 3219l A FFHoR BM3r)
AR B RIS 24 Z2AE vpgoR, ARt wet AE
e v AgRs Lt 3 CP 7{g o
2 24 HEF &#x 1) CP {2 74
HEFol HER oo <l arxd fd Z4Hel SERF AEY 18], ANEFH HES 19, SF}H A
217484 \ﬁz{}?‘ 24& SHsh= TR (Korean Stroke Society, 9] 391, AAT AF 3¢, SFI2AE 7HEAF 1791, kA
2005), B4 HEFT A RA S T F A AR AbelEtt #9191, delEtst 4 10leg RS At
o] 6AIZk OILHQl ks weitt (Table 1)¥} 22 718 a5 wsith o 3ofg &3 F
4 HES ¥4 P HE5 g vl 7 AEE AAEA

(Table 1) Scheaule for this study

April March June July August September
Organization of team 0
Data collection (C) 0 0
Development and modification of CP 0
Development of computer program for CP 0
CP Education of doctors, nurses, and other workers 0
CP application 0 0
Data collection (E) 0
Analysis of data 0

C: control group, CP: critical pathway, E: experimental group
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3 ARG Felsta 54 - Bkl cpE Q-M%]-Oﬂi(Table A PG AR Tol =l the] ALt (Table 2
3), ol AAARENAM AMEE F Qlws AAECA cPE =
(Table 2) Checkiist for this study

Time of the 1st Time of Time Time for Time of report of  Time to start

medical exam, contact- patient seen image test blood test (goal: using Length of

by ED ing NR Dr pby NR Dr (goal: within  within 30 minutes)  thrombolytic  stay in ER

Date Name Gender Age physician : " 25 minutes) CBC CHE e Coa drug

Exam: examination, ED: emergency department, Dr.: doctor, NR: neurology, ER: emergency room,
CBC: complete blood count, CHE: chemistry, e: eloctrolyte, Coa: coagulation
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(Table 3) Critical pathway for acute stroke patients in emergency room

0-10 min 10-25 min 25-45 min 45-60 min
ED |dentify stroke symptoms Check BP g 15min Check BP g 15min Check BP g 15min
Nurse Verify onset time (Clear onset, 02 saturation 02 saturation 02 saturation
FAT, LNT) Cardiac monitoring Cardiac monitoring Cardiac monitoring
Check BP 15 mins x 3 after Check initial BP on Prepare rtPA Mix and draw
arrival at ED all extremities Verify MRI up rtPA
02 saturation Confirm body contraindication Provide
Cardiac monitoring weight (kg) (Pacemaker, implant) physician with
Finger stick glucose the 10% bolus
Blood sample
ED Hyperacute stroke code Assessment of CT Assessment of Confirm BP within
physician (1st call) Hyperacute stroke code blood test results gage limits

Whom: duty NR resident
Order EKG, CBC, PT,
INR, glucose, APTT,
Electrolyte, BUN/Cr,
CK-MB, CTA
Verify CT
contraindication
(pregnancy, contrast allergy)
Neurologic exam with
NIHSS (duty NR resident)

(2nd call)
Whom: senior resident,
duty neurology staff
What: onset time,
NIHSS
Full neuro-exam & History
taking

(MSE, CNE, Motor-sensory,

Reflex, Cerebellar function)

NIHSS
Verify
thrombolysis
contraindication
Informed consent
Calculate IV rtPA
dose
Consider
DWI+PWI
or Perfusion CT

Administer 10%

bolus over 1 min

and document the time
Request SU

admission bed

Lab Sample reception

Reports results

Imaging PCT reception PCT start & completion
IV access in both arms
Medication/Tx (18 gauge) N/S IV or saline lock
Preferentially right side
Activity Restrict to bed Restrict to bed Restrict to bed Restrict to bed
Nutrition NPO NPO NPO NPO

ED: emergency department, FAT: first abnormal time LNT: last normal time, BP: blood pressure, MRI: magnetic resonance imaging,
nPA: recombinant tissue plasminogen activator, NR: neurology, NIHSS: National Institute of Health Stroke Scale,
MSE: Mental Status Examination, CNE: cranial nerve examination, DWI: derfusion-weighted imaging, PWI: perfusion-weighted imaging,

SU: stroke unit, PCT: pre-enhanced computed tomography, IV: intravenous, NPO: nothing by mouth
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(Table 4) Cross-tabulation of this study (n=32)
Control group (n=17) Experimental group (n=15) X2 3
n % n %
Gender Male 10 313 6 188 1129 479
Female 7 219 9 28 1
Age (60 3 94 1 3.1 1233 943
61-65 2 6.3 2 6.3
66-70 2 6.3 3 94
71-75 4 125 3 94
76-80 2 6.3 2 6.3
)81 4 125 4 1256
M-+SD=72 25+10 94
Site of stroke Cerebellar 125 1 3.1 2685 261
Cerebral 13 406 13 406
Pons 0 0 1 aul
(Table 5) Effects of critical pathway for acute stroke patients
. Control group (n=17)  Experimental group (n=15)
Variables + D M+ SD t p
Time required NR Dr, contact 2913 + 4123 1060 + 757 1712 098
Time required NR Dr, to come to ER 3550 + 4156 18.07 £ 1645 1516 140
Time required for image test (goal: within 25 minutes) 7407 = 7791 1927 + 684 2623 021
Time required for blood test CBC 1488 + 722 2500 + 2034 -1.823 086
(goal: within 25 minutes) Chemistry 5213 + 3059 3747 + 1418 1729 098
Electrolyte 5194 + 3010 3747 + 1418 1,729 098
Coagulation 4406 + 2111 3253 £ 908 1.996 059
Time required to start thrombolytic drug 5900 + 1414 5243 + 3327 0.262 801
Length of stay in ER 16856 + 67.60 11173 + 39,01 2.341 026
n(%) n(%) x® p
Number of patients using rtPA Yes 2( 6.3%) 7(21.9%) 4,802 049
No 15(46.9%) 8(25.0%)

Exam: examination, EM: emergency medicine, Dr.: doctor, NR: neurology, ER: emergency room,
CHE: chemistry, e: eloctrolyte, Coa: coagulation, rtPA: recombinant tissue plasminogen activator
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