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The Relationship between Carotid Intima-Media Thickness
and 24-hour Ambulatory ECG in Ischemic Stroke Patients

Ji-suck Kang, Sung-hwan Park, Moon-koo Song, Young-min Ahn, Se-young Ahn, Byung-cheol Lee
Dept. of Internal medicine, College of Oriental Medicine, Kyung-hee University

ABSTRACT

Background : Stroke is the second leading cause of death in Korea, following cancer. Stroke consists of ischemic and
hemorrhagic stroke, and ischemic stroke can be largely classified as atherothrombotic stroke or embolic stroke. Carotid
intima-media thickness (IMT) is an indicator of atherosclerosis used commonly as a screening test for abnormalities of the coronary
artery. 24-hour ambulatory ECG is widely used to screen for underlying diseases that causes syncope, palpitation, arrhythmia, etc.

Objectives : Since both carotid IMT and 24-hour ambulatory ECG are used to screen for cardiac problems, we

endeavored to explore the correlation between carotid IMT and 24-hour ambulatory ECG of stroke patients.

Methods : The records of ischemic stroke patients who were admitted to Kyunghee Medical Center Oriental Hospital
ward from March 2006 to May 2009 were reviewed. 28 patients who had both carotid Doppler US and 24-hour ambulatory
ECG test undertaken during their admission were analyzed. The relationship of abnormal ambulatory results and common

carotid artery(CCA) IMT were statistically analyzed using Fisher's exact test and t-test.

Results : The mean age of the abnormal ambulatory group was older than the normal group (74+8.0 vs. 61£12.1,
p=0.0098). Although insignificant, the abnormal ambulatory group showed much thicker CCA-IMT than normal ambulatory

group (2.17+ 1.16 vs. 1.51+0.97, p=0.1389).

Conclusion : No significant correlation was observed between abnormal ambulatory results and CCA-IMT. However, the
difference in CCA-IMT between the two groups was too big to be ignored and further investigation with larger and better

controlled trials are warranted.

Key words : Ischemic stroke, Carotid stenosis, Carotid Intima-media thickness. 24-hour ambulatory ECG, Carotid
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Table 1. Abnormal Holter Results

YA - Y E - B2 P - oY - 0 E

Patient VPB(%) APB(%) R-R interval(sec)

Holter interpretation

AF with normoventricular response(maximal pause up to

LI~ a 2% 208 2.08sec). occasional VPB
HB- 7 1 1.38 VPC 7%, SVB{1%
Atrial fibrillation with slow ventricular response. Rare VPB
DY-* a a 128 isolated. No significant ST-T change
LC- 3 1 0.96 NSR rare APB, frequent VPB
JK- qa s 1.89 NSR frequent APB rare VPB, 369 runs of atrial tachycardia
(longest: 186beats, 158BPM), paroxysmal AF
NSR. RBBB. 1 runs of atrial tachycardia(3 beats, 102BPM),
KD- a a L5 rare VPB, occasional APB
Cd- ¢l 1 1.64 short runs of SVB(7beat)
LB- 9 a 198 NSR rare APB frequent VPB, 2 runs of atrial tachycardia
(fastest 5 beats, 174BPM). 1 runs of VT(16 beats. 300bpm)
YH-! 1 35 1.54 AF

APB : Atrial premature beat

VPB : Ventricular premature beat

* ¢ initial ECG indicated Af

t : initial ECG inidicated occasional PVC
¢ : initial ECG inidicated Af, LBBB

Il initial ECG indicated Af, LBBB

Table 2. Baseline characteristics of study groups
(abnormal and normal holter result)

Abnormal Normal p
Holter Group Holter Group value

Age(yrs) 74180 61+12.1  0.0098*
Sex(male, %) 6(66.6%) 14(736%)  1.00

Hypf(ffot/oe;“lon TT07%)  14(736%) 100

Diabetes(%)  2(222%)  T(368%) 0670
Dy“;‘;/lgemla 3(333%)  3(157%) 03518

BMI 22.8%1.7 23337 0.7679
Smoking(%) _ 2(22.2%) 8(42.1) 04170

Values are presented as percentage(%) or meantSD
BMI : Body Mass Index(kg/m®)
* . Significantly different from the normal group

Dampness and
phlegm
11%

Yin deficiency
33%

Fig. 1. Abnormal holter group’s distribution of TKM
stroke diagnosis
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Blood stasis
5%

Fig. 2. Normal holter group’s distribution of TKM
stroke diagnosis

Table 3. Correlation of holter results and IMT or plaque

CCA-IMTS} &8 o] f-5Fo o A2
w94 ¢l Aoz Jeldth(p=0.1226. %%
CI-0.09533 to 06118) ZE o7} HAZ 4
°]¢] CCA-IMT %fo]= §-9J3HA th2x 9=
© 2 vebtoh(Table 3). CCAZF 2S5 ofZ] M
v 2913k 4913 25 gle Ase 47
FRAAG M g SR o] BAAEE 8
A9 w7 2 98 2o} g Aoz
el oH(Table 3).

o)z} £ TE ARIR 3o /A FAE
IMT2 BAAE steAx F = Abolel f2]3t A
ol7b 9sieh. wHIAE plaquex F & Abolell
o138t 2ol 7} Ak Table 3).

rin
q e

4

2

Abnormal Holter Group Normal Holter Group p value

CCA(mm) : relatively thick 2.17+1.16 1.51%0.97 0.1389
CCA(mm) : relatively thin 1.9£1.05 1.32+0.81 0.1324
Any carotid artery(mm) 3.567+1.679 3.132+1.732 0.4461
Plaque(mm) 2.7%0.7 2.1£0.5404 0.381

Values are presented as meanSD(mm)
Statistical analysis done by using Fisher exact test

Table 4. Baseline characteristics, CCA-IMT, abnormal holter patient number by TKM stroke diagnosis group.

Yin deficiency Qi deficiency  Fire and heat Damp and Blood stasis
(n=9) (n=8) (n=2) phlegm(n=7) (n=2)
Age(yrs) 66.8+11.25 62.7£16.50 55+19.7899 71.0£6.69 61.0+2.82
Sex(male, %) 8(88.8%) 4(50.0%) 2(100%) 5(71.4%) 1(50.0%)
Hypertension( %) 8(88.8%) 5(62.5%) 000.0%) 5(71.4%) 2(100.0%)
Diabetes(%) 000.0%) 4(50.0%) 1(50.0%) 3(42.8%) 1(50.0%)
Dyslipidemia( %) 3(33.3%) 000.0%) 000.0%) 2(28.5%) 1(50.0%)
BMI 22.65%3.32 23.92+1.51 21.17+1.73 22.15+4.40 22.38+(.84
Smoking( %) 2022.2%) 2(25.0%) 1(50.0%) 3(42.8%) 1(50.0%)
Abnormal Holter(%) 3(33.3%) 4(50.0%) 000.0%) 1(50.0%) 1(50.0%)
CCA-IMT(mm) 1.7£1.21 1.7+1.101 2.15+0.2121 1.657+1.267 1.8+0.424

Values are presented as percentage(%) or meantSD
BMI : Body Mass Index(kg/m®)
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Table 5. CCA-IMT by major TKM stroke diagnosis

group
CCA-IMT(mm) P value
o +
el
Dampneisthaerl:;i phlegm 11.'675572111-%627 0.8314

Table 6. Abnormal holter percentage by major TKM
stroke diagnosis group

Abnormal holter(%) P value

Qi deficency 4(50%)
others 5(25%) 0.5715
Yin deficiency 3(33.3%) 1,000
others 6(46.1%) )
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