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CONCLUSION 

To determine the natural history of patients with 50-69% with internal carotid artery stenosis 
(ICAS) according to plaque morphology in previously symptomatic and asymptomatic patients. 

Retrospective cohort study. 

Patients with 50-69% ICAS seen at the Philippine Heart Center Vascular Laboratory from 
January 1, 2004 to June 30, 2006. 

Clinical and demographic characteristics, proportion of symptomatic and asymptomatic patients; 
incidence of ipsilateral stroke, TIA, progression to 2: 70% stenosis and association of progression 
of stenosis with the occurrence of neurologic events based on plaque morphology. 

The 73 patients were entered into a protocol of carotid duplex scan surveillance and clinical 
examination. Patients were scheduled for follow-up and repeat duplex ultrasound scan with a 
minimum of 6 months since the baseline carotid duplex imaging. Mean age was 73 ± 8.86 years 
and 69 ± 9.04 years for the symptomatic and asymptomatic groups. Majority of the patients 
were hypertensive for both groups. J'vfale gender, smoking history, diabetes mellitus, coronary 
artery disease and dyslipidemia failed to show any statistically significant difference between the 
two groups. Majority had type V plaque morphology, 70.7% and 65.6% for the symptomatic 
and asymptomatic group, respectively. Ipsilateral stroke occurred in 2 (4.9%) among the 
symptomatic group while 2 (6.25%) among the asymptomatic group. More patients had ipsilateral 
TL\, 9 (22%) for the symptomatic group compared to 4 (12.5%) for the asymptomatic group 
with mostly type V plaques. Overall, there were more new neurologic events for patients who 
were symptomatic at baseline witl1 type V plaque m01phology but it was not statistically significant. 
Of the 16 patients who had a repeat carotid duplex scan, 43% percent had progression of the 
stenosis of 2: 70% over a mean period of 18 months. Progression of steno sis was not associated 
with tl1e occurrence of new neurologic events. 

Among the 73 patients with 50-69% internal carotid artery stenosis, 56% were symptomatic 
while 44% were asymptomatic at baseline witl1 mean age of73 + 8.86 years and 69 + 9.04 years, 
respectively. Majority were hypertensive (78.1 to 82.9%). The plaque morphology failed to show 
any statistically significant difference in relation to the incidence of new ipsilateral stroke, TIA, 
total neurologic events as well as progression of stenosis. Progression of the stenosis was not 
associated with the occurrence of new neurologic events. 

INTRODUCTION 

BACKGROUND 

Stroke is the second most common cause of death 
worldwide, exceeded only by heart disease. 1 With the
increasing aging population, the prevalence of stroke has 
been gradually rising. Scroke is a major medical problem 
because of the high rate of morbidity and mortality.2 The
prevention of stroke is an obligation facing everyone involved 
with delivering health care.3 

In 1995, the Asymptomatic Carotid Atherosclerosis Study 
(ACAS) concluded that the combination of carotid 
endarterectomy (CEA) and best medical therapy significantly 
reduced the risk of stroke, compared with medical therapy 

alone, in patients with> 60% asymptomatic carotid stenosis 
(ACS).� Data from both observational studies and the ACAS 
and other randomized controlled trials suggest that the risk 
of stroke without preceding transient ischemic attack (TIA) 
ipsilateral to the asymptomatic hemodynamically significant 
extracranial carotid artery s tenosis is about 2 percent 
annually." In a meta-analysis of CEA for asymptomatic 
patients with more than 50% carotid stenosis, it demonstrated 
a very modest 1-2 % absolute reduction in stroke or death 
over three years.6 Some clinicians are therefore reluctant to 
recommend CEA for patients with 2: 60% ACS. Several 
investigators have separately studied the correlation of carotid 
plaque morphology and cerebrovascular symptoms.7•111 It

•
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has been suggested that ultrasonic carotid plaque morphology 
may be as critical as severity of stenosis in determination of 
ischemic neurologic events, and therefore, important in 
selection of patients for CEA. Several studies have shown 
that hypoechoic plaques and echolucent lesions are associated 
with a higher incidence of hemispheric cerebrovascular 
symptoms and cerebral infarcts than hyperechoic lesions. 10·11 

SIGNIFICANCE 

This study aims to determine the natural history of patients 
with 50-69% carotid artery stenosis according ultrasonic 
plaque morphology and its implication on treatment. It 
should be noted that atherosclerosis of the internal carotid 
artery is an important cause of stroke. Large multicenter 
trials have demonstrated that risk of stroke is reduced by 
endarterectomy. 12·

13 A recent trial showed that the risk of 
stroke among patients with asymptomatic carotid artery 
stenosis is relatively low and that not all strokes originate 
from the stenosed arteries. Others may be due to cardiac or 
lacunar causes. These observations have implications for the 
use of endarterectomy in asymptomatic patients. Without 
analysis of the risk of stroke according to cause, the absolute 
benefit associated with endarterectomy may be 
overestimated. 1

-1 Results of this study, therefore, will provide 
a local hospital-based data that will serve as basis for future 
surveillance and researches geared towards the management 
of 50-69% carotid artery stenosis. 

RESEARCH QUESTION 

\'{/hat is the natural history of patiems with 50-69% carotid 
artery stenosis according to ultrasonic plaque morphology? 

OBJECTIVES 

GENERAL OBJECTIVES 

To determine the natural history of 50-69% internal carotid 
artery stenosis according to ultrasonic plaque morphology. 

SPECIFIC OBJECTIVES 

1. To determine the clinical and demographic characteristics
of patients with 50-69% internal carotid artery stenosis
in terms of the following data:
a. Age
b. Sex
c Predisposing factors 
j_ Smoking 
11- Hypercholesterolemia
111. Hypertension
tv. Coronary artery disease 
v. Diabetes mellitus

2. To determine the proportion of patients with 50-69%
internal carotid artery stenosis who are symptomatic and
asymptomatic.

3. To determine the incidence of ipsilateral strokes based
on plaque morphology in patients with 50-69% internal
carotid artery stenosis

4. To determine incidence of ipsilateral T IA based on
plaque morphology in patients with 50-69% internal
carotid artery stenosis

5. To determine the incidence of progression to � 70%
stenosis or occlusion based on plaque morphology.

6. To determine association of progression of stenosis with
the occurrence of ipsilateral stroke or TIA.

METHODOLOGY 

STUDY DESIGN & SETTING 

T his study employed a cohort study design. It was 
conducted at Philippine Heart Center, a tertiary hospital in 
Quezon City, Philippines. 

STUDY POPULATION 

This study population included 73 patients seen at the 
Philippine Heart Center Vascular Laboratory from January 
1, 2004 to June 30, 2006 with 50-69% internal carotid stenosis 
based on color duplex ultrasonography 

a. ICA peak systolic velocity of 125-230 cm/ s
b. ICA end diastolic velocity of 40-100 cm/s
c. ICA/CCA PSV ratio of 2-4

EXCLUSION CRITERIA 

1. Patients with 50-69% carotid artery stenosis on carotid
duplex imaging but with less than 50% or 70% or more
stenosis by carotid angiography.

2. Patients who previously underwent carotid stenting or
carotid endarterectomy at any time.

3. Patients with hemorrhagic stroke and severe neurological
disability during the time of the initial carotid duplex scan.

4. Patients with atrial fibrillation.

PLAQUE CLASSIFICATION 
The appearance of the plaque was classified as Type I if the 
plaque is uniformly echolucent with fibrous cap (homogenous 
hypoechoic), Type II if the plaque is substantially echolucent 
with small areas (<50%) of echogenecity (heterogenous 
hypoechoic), Type III if it is predominantly echogenic with 
small areas (<50%) of echolucency (heterogenous 
hyperechoic), Type IV if it is uniformly echogenic 
(homogenous hyperechoic) and Type V if it is calcified. 

FOLLOW-UP AND OUTCOME MEASURES 
1. All eligible patients were entered into a protocol of carotid

duplex scan surveillance and clinical examination. All patients
were scheduled for follow-up visits and duplex ultrasound
scan with a minimum of 6 months since the baseline carotid
duplex imaging.
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2. Patients were instructed to call the researcher if they
experience the following symptoms: dizziness, facial
asymmetry, numbness or weakness on one side of the body,
slurring of speech, or transient blindness (amaurosis fugax).

3 .  The prin1ary end point was the occurrence of hemispheric 

TIA or stroke symptoms referable to the territory 
appropriate to the affected carotid artery. Progression of 

stenosis in relation to plaque morphology was also noted. 
The progression of lesion in relation to the appearance of 

neurologic symptoms was likewise noted. 
4. Ischemic strokes were defined as focal neurologic

symptoms lasting> 24 hours. Transient ischemic attack
(TIA) was defined as ipsilateral focal neurological
symptoms lasting <24 hours. 16 

STATISTICAL ANALYSIS 

The data were analyzed, and the results were presented as 
frequency and percent distribution. Age was summarized as 
mean and standard deviation. ,\ssociation of the different 
factor� (in nominal scale) ,vith plaque progression and TIA 
or stroke events were carried out usi_ng a chi-square test, 

Fisher IC:xacl Test and l'vfann \\-hitney C Test.,\ P nlue of.-:;: 
0.050 was considered statistically significant. The odds ratio 

(OR) and its 95% confidence interval for each factor are 
presented. To adjust for the effect of plaque morphology in 
its association with TIA/Stroke events, stratified X'.2 test was 
applied to the data. A P value of .$: 0.050 was considered 
statistically significant. 

RESULTS 

Seventy-three patients were included in the study, -1-1 were 
symptomatic while 32 were asymptomatic at the time of the 
initial carotid duplex scan "-ith a mean follow-up of 18 
months. The clinical demographic data arc summarized in 
Table T. 

Table I. Characteristics of Patients with 50-69% Carotid Stenosis 

Symptomatic Asymptomatic P Value 
{n=41} {n=32} 

Mean Age, years 73±8.86 69±9.04 0.054 
Male Gender 19 (46.3%) 18 (56.3%) 0.546 
Smoking History 10 (24.4%) 9(28.1%) 0.927 
Hypertension 34 (82.9%) 25 (78.1%) 0.828 
Diabetes Mellitus 17(41.5%) 16 (50%) 0.624 
Coronary Artery Dse 19 (46.3%) 17(53.1%) 0.734 
Dyslipidemia 19 (43.9%) 16 (50%) 0.778 
Plaque Morphology 

Type I 0 1 (3.1%) 0.438 
Type II 3 (7.3%) 1 (3.1%) 0.626 
Type Ill 9 (22.0%) 9 (28.1%) 0.739 
Type IV 0 0 NA 

Type V 29 (70.7%) 21 (65.6%) 0.832 

Ipsilateral stroke occurred in 2 (4.9%) among the 
symptomatic group, both having type V plaques while 2 
(6.25%) among the asymptomatic group, one with type III 
and the other one with type V plaques (Table II). 

Table II. Incidence of ipsilateral stroke based on plaque morphology in 
patients with 50-69% internal carotid artery stenosis 

Plaque Morphology Symptomatic Asymptomatic P Value 
{n=41) (n=32) 

Type I 0 0 NA 
Type II 0 0 NA 
Type Ill 0 1 (3.1%) 0.438 
Type IV 0 0 NA 
Type V 2 (4.9%) 1 (3.1%) 1 

P Value 0.698 0.901 

There were more patients who had ipsilateral transient 
ischcmic attacks, 9 (22° 'o) for the symptomatic group 
compared to -1- (12.5° a) for the asymptomatic group with 
mostly type V plaques (Table III). 

Table Ill. Incidence of ipsilateral T IA among symptomatic and 
asymptomatic patients according to plaque morphology 

Plaque Morphology 

Type I 
Type II 
Type Ill 
Type IV 
Type V 
P Value 

Symptomatic 
n=41) 

0 
2 (4.9%) 
2 (4.9%) 
0 
5 (12.2%) 
0.513 

Asymptomatic P Value 
(a= 32) 
0 NA 
1(3.1%) 1 
0 0.501 
0 0 

3 (9.4%) 1 
0.725 

Overall, there were more new neurologic events for patients 
who were symptomatic at baseline with type V plague 
morphology but it was not statistically significant as shown 
in Table IV 

Table IV. Incidence of all ipsilateral neurologic events among symptomatic 
and asymptomatic patients according to plaque morphology 

Plaque Morphology Symptomatic Asymptomatic P Value 
n = 41 n = 32 

Type I 0 0 NA 
Type II 2 (4.7%) 1 (3.2%) 1 
Type Ill 2(4.9%) 1 (3.2%) 1 
Type IV 0 0 NA 
Type V 7 (17.1%) 4(12.5%) 1 
P Value 0.701 0.852 
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Among the 73 patients included in the study, only 16 
patients had repeat carotid duplex scan done (Table V). Eight 
were symptomatic while 8 were asymptomatic at baseline. 
Forty-three percent (7 out of 16) showed progression of 
the stenosis of equal to or more than 70% over a mean 
period of 18 months. 

Table V. Incidence of progression of stenosis to� 70% among symptomatic 
and asymptomatic patients according to plaque morphology 

Plaque Morphology Symptomatic Asymptomatic P Value 
n=S n=8 

Type I 0 0 NA 
Type II 0 0 NA 
Type Ill 1 (12.5%) 1 (12.5%) 1 
Type IV 0 0 NA 
Type V 1 (12.5%) 4 (50%) 0.282 

Total 2 (25%) 5 (62.5%) 

In Tables VI and VII, results failed to show any association 
between progression of the stenosis and the occurrence of 
new neurologic events (p value = 1.000). This may be due to 
the limited number of subjects who had a repeat carotid 
scan done. 

Table VI. Association of progression of stenosis to > 70% to the 
occurrence of new neurologic events (Symptomatic Group) 

Progression 

No Progression 

P Value = 1.000 

New Neurologic 
Events 

3 

No New Neurologic 
Events 

3 

Table VII. Association of progression of stenosis to > 70% to the 
occurrence of new neurologic events (Asymptomatic Group) 

Progression 

New Neurologic 
Events 

No Progression 0 
• P Value = 1.000

No New Neurologic 
Events 

4 

3 

DISCUSSION 

Internal carotid artery stenosis (ICAS) is responsible 
for approximately 30% of ischemic stroke17• Currently, 
stroke-risk assessment in patients with internal carotid 
artery disease is based on the degree of stenosis. Natural 
history studies and clinical trials reveal a small increase 
in stroke risk in patients with increasing degrees of 
stenosis, especially in those with greater than 80% 
diameter reduction. Paradoxically, this correlation 
between stroke risk and degree of stenosis has not been 
demonstrated in the asymptomatic CEA trials 18• In this 
study, the plaque morphology correlated with patients' 
outcome and progression of stenosis. 

Several studies have identified risk factors ICAS 
including age, hypertension, smoking and peripheral 
vascular disease. Risk factors identified for the 
development of stroke in patients with ICAS include 
age, male, sex, hypertension, smoking, diabetes, degree 
of ICAS, presence of ulceration, ischemic heart disease, 
peripheral vascular disease, and obesity. 18 In this study, 
the mean age range was 73 + 8.86 years old in 
symptomatic patients and 69 + 9.04 years old in 
asymptomatic patients. T he difference between the two 
was not significant with p value of 0.054. Majority of 
the patients were hypertensive, 82.9% for symptomatic 
and 78.1 % for asypmtomatic patients. The other risk 
factors identified in this study (male gender, smoking 
history, diabetes mellitus, coronary artery disease, 
dyslipidemia) were not statistically significant between 
the symptomatic and asymptomatic groups. Majority 
of the patients had type V plaque morphology which 
has a more stable character compared to types I to IV 
but majority of those with ipsilateral stroke and TIAs 
during follow-up had this type of plaque. This is 
probably because majority of the patients in this study 
had type V plaques to start with. However, the plaque 
morphology did not relate statistically with the incidence 
of ipsilateral strokes, TIAs, total neurologic events and 
progression of stenosis. Compared with the results of 
the study done by Gronholdt M, et al. 16 their study 
showed 3.1 fold risk of ipsilateral ischemic stroke in 
patients with echolucent carotid plaques compared with 
echorich plaques in previously symptomatic but not in 
previously asymptomatic patients with 17% absolute 
risk increase, and among previously symptomatic 
patients, echoluscent 80-90% stenotic plaques predict 
an 8-fold risk compared with echorich 50-79% stenotic 
plaque with absolute risk increase of 28%. In the study 
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by AbuRahma A, et al, patients with 60 to 69% ICAS 
with heterogenous plaque had a higher incidence of 
late stroke, TIA, and progression top >70% stenosis 
than patients with homogenous plaque. 7 This finding is 
further supported by the study of Sabetai M, et al 
showing plaques associated with hemispheric symptoms 
are more hypoechoic and more stenotic than those with 
no associated symptoms. Their study also stated that 
plaques causing TIA and stroke have the same 
echogenecity and the same degree of stenosis8

• Results 
also failed to show any correlation between progression 
of stenosis and the occurrence of the new neurologic 
events. African Americans and Asians have been found 
to have more intracranial atherosclerosis than whites. 
The explanation is not known. 19 Due to the limited 
number of patients in this study who had a repeat 
carotid scan during follow- up, relative risk was not 
computed. Results will not be truly reflective due to 
lack of power. 

Potential limitations in this study aside from the lack 
of number patient who had repeat carotid scan include 
the fact that other origins of the stroke or TIA other 
than carotid plaques like those lesions coming from the 
aorta or intracranial vessels were not excluded. Strokes 
due to cardioembolic origin and hemorrhagic strokes 
were excluded. Analysis of the natural history of patients 
with 50-69% ICAS would have been more reliable if 
all patients included in the study had a repeat carotid 
duplex scan. 

CONCLUSION 

In this study, among the 73 patients with 50-69% 
internal carotid artery stenosis, 56% were symptomatic 
while 44% were asymptomatic at baseline. Mean age 
of these patients was 73 + 8.86 years for the 
symptomatic group and 69 + 9.04 years for the 
asymptomatic group. Majority of the patients were 
hypertensive (78.1 to 82.9%). The plaque morphology 
failed to show any statistically significant difference in 
relation to the incidence of new ipsilateral stroke, 
transient ischemic attacks, total neurologic events as 
well as progression of stenosis. The study results also 
failed to show an association between the progression 
of the stenosis to the occurrence of new neurologic 
events. 
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Natural history of patients with 50-69% internal carotid artery stenosis 

A Philippine Heart Center Experience 

Patient's Data Form 

Name: _____________ _ Age: ___ Sex: ___ Hospital No.:. _______ _ 
Study Number:. _________ _ Study Date: Contact No:. _______ _ 

Address: ____________________________________ _ 

Risk Factors: Medications: 

D Male Sex 
D Hypertension 
D Smoking History 
D Diabetes Mellitus 
D Coronary Artery Disease 
D Dyslipidemia 
D Obesity 
□ Atrial Fibrillation

Previous Focal Neurologic Symptoms 

D Dizziness 
When: __________ _ 

D Transient Blindness 
When: __________ _ 

D TIA [Transient (less than 24 hours) weakness, numbness, slurring of speech] 
Side of the Body: □ Right □ Left 
When: __________ _ 

D Stroke 
Side of the Body: □ Right □ Left 
When: 

Baseline Carotid Duplex Scan Imaging 

Plaque Morphology: □ Right ICA □ Left ICA 
D Type I Uniformly echolucent with fibrous cap (homogenous hypoechoic) 
D Type II Substantially echolucent with small areas (<50%) of echogenecity 

□ Type III

□ Type IV

□ TypeV

(Heterogenous Hypoechoic) 
Dominantly echogenic with small areas (<50%) of echolucency 
(Heterogenous H yperechoic) 
Uniformly Echogenic (Homogenous Hyperechoic) 
Calcified 

Parameters: 
ICA PSV ICAEDV ISA/CCA PSV Ratio 

□ Right

□ Left

" 
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Status of Contralateral ICA 
D Normal 
D < 50% ICAS 
□ 50-69% ICAS
D 70-99%

D Total Occlusion

Follow-up: 
_______ No of months since initial Carotid duplex scan imaging 

New Focal Neurologic Symptoms 
□ None
D Dizziness

When: __________ _ 
D Transient Blindness 

When: __________ _ 
D TIA [Transient (less than 24 hours) weakness, numbness, slurring of speech] 

Side of the Body: D Right D Left 
When: _________ _ 

D Stroke 

Other events 
D 
D 

Side of the Body: D Right □ Left 

When: 

Follow-up Carotid Duplex Scan Imaging 
Progression of Stenosis 

□ With Progression
D 70-99% 
□ Total Occlusion

D No Progression 
Plaque Morphology: J Right ICA O Left ICA 

D Type I Uniformly echolucent with fibrous cap (homogenous hypoechoic) 
0 Type II Substantially echolucent with small areas (<50%) of echogenecity 

(Heterogenous Hypoechoic) 
D Type III Dominantly echogenic with small areas (<50%) of echolucency 

(Heterogenous Hyperechoic) 
D Type IV 
□ Type V

Uniformly Echogenic (Homogenous Hyperechoic) 
Calcified 

Parameters: 

D Right 
□ Left

ICA PSV 

Status of Contralateral ICA 
□ Normal
D < 50% ICAS
D 50-69% ICAS
D 70-99%

D Total Occlusion

ICAEDV ISA/ CCA PSV Ratio 

Plaque Morphology of Contralateral ICAS 
D Type I 
□ Type II
D Type III
□ Type IV
□ Type V
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PAGPAPAHINTULOT SA PAGSALI PAG-AARAL 

PAMAGAT NG PAG-AARAL: THE NATURAL HISTORY O fl PATIENTS WITH 50-69% INTERNAL CAROTID ARTERY STENOSIS: A 
PHILIPPINE IIEARTCENTER EXPERIENCE 

MANANALIKSIK: Kathleen G. Go, MD 

LAYUNIN AT PAUNANG KAALAMAN: 

Kayo ay inaanyayahang lumahok sa isang pag-aaral ng naglalayong m,-ili.man ang uri ng "ultrasonic plaque morphology" sa mga taong may 50 to 69% 
na paninikip o barado sa ugat ng lccg. Ito ay makikita sa isang eksaminasyon na "carotid duplex scan". 

Ang pag-aaral na ito ay isasagawa upaog malaman ang natural na kasaysayan ng mga taong may 50-69% na paninikip o barado sa ugat ng keg. Ito 
ay upang malaman kung kayo ay may posibi .

. 
dad na magkaroon o uulit ang pagkahina o pamamanhid ng kalahating parte ng katawan sanhi ng atakc 

sa utak. 

MGA GAGAWIN: 

Napili kayo sa pag-aaral na ito dahil sa pagkapadala sa inyo sa ospital kung saan nagawan kayo ng "carotid duplex scan". Sa simula kakapanayamin 
kayo og nananaliksik upang makakuha ng impormasyon patungkol sa inyong edad, kasarian, paninigarilyo, pagkakaroon ng ibang sakit at mga 
simtomas ng atakc sa utak. Kukunan po kayo ng isang uri ng pagsusuri sa ugat ng leeg ang "carotid duplex scan". ,-\ng resulta nito ay ikukumpara sa 
clati mong eksaminasyon. Kapapanayamin ulit kayo og nananaliksik upang makakuha ng imponnasyon kung kayo ay nagkakaroon ng komplikasyon 
kagaya ng bagong pamamanhi<l o manghihina ng kalahating parte ng katawan. 

KATUNGKULAN NG ISANG KASALI SA PAG-AARAL 

Sa pagbasa ninyo sa kasulatang ito bilang pagsang-ayon sa pagsali sa pag-aaral na ito, kayo ay nagpapahayag sa susunod sa eksaminasyon na gagawin 
sa inyo at magbibigay og impormasyon patungkol sa inyong sakit maging nasa loob o labas ng ospital. 

KABAYARAN NG PAGSALI: 

,\ng pagsali oinyo sa pag-aaral na ito ay kusang-loob ar walang kapalit ng bayacl. ,-\ng gagawing eksaminasyoo ay Libre at manggagaling sa oakalaang 
pera ng mga nananaliksik. 

PAGKUKUBLI NG KAAI.AMAN SA PASYENTE 

Ang inyong pangalan at mg impormasyon na maaraing mapagpapakilanlan sa inyo ay mananatiling lihim. Hindi ito mababangit sa anumang 
ilalahalang balrngi ng pag-aaral. Ngunit bilang pag,usunod sa batas, maaring suriin ng Ethics at Technical Review Boards ng Philippine I Tea rt Center, 
at mga ahensyang tutustos sa pag-aaral na ito ang mga dokumentong galing sa pag-aaral. Dahil dito, hincli namin masisigura<lo na mananatiling lihim 
anf inyong mga impormasyon, subalit malilimita pa rin ang maaring maibunyag sa mga ahcnsyang ito ayon sa batas. 

PAGBIBIGAY NG PAHINTULOT SA PAGSALI SA PAG-AARAL 

Ako si, ______ , ______ taong gulang, lalaki/babae (bilugan ang isa) naninirahan sa 
_______________________________________ ay sumang-ayon na maging kalahok/pasyeote 
sa pag-aaral oa pinamagatang "THE NATURAL HISTORY OF PATIENTS WITH 50-69% INTERNAL CAROTID ARTERY STENOSIS:

A PHILIPPINE HEART CENTER EXPERIENCE' na isasagawa oi Dr. Kathleen G. Go. Sa paglagcla ko sa kasulatang ito, na tinatawag na 
pahintulot sa pagsali ng pag-aaral, pinatunayan ko na ipinaliwanag ng husto sa akin ng taga-saliksik o ng kanilang kasamhan sa pag-aaral ang laman ng 
kasulatang ito. Pinatunayan ko rin na nabasa at naintidihan ko ng husto ang lahat ng impormasyon na nakasaad sa unang bahagi ng kasulatan na ito 
patungkol sa pag-aaral. 

LAGDr\: 

Pasyente 

Testigo Testigo 

Kumuha ng Pahintulot: 
Lagda sa ibabaw ng pangalan 

Pctsa ng Pag-lagda: 
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