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Abstract

Objective: The study was intended to determine the angiographic profile (severi-
ty, site, and type of lesion) based on the level of cardiac troponin-I (cTn-I) in 
patients of unstable angina. Methods: The present cross-sectional study was 
conducted in the Department of Cardiology, Sir Salimullah Medical College & 
Mitford Hospital (SSMCH). Data were collected at Ibrahim Cardiac Hospital & 
Research Institute and SSMCH. A total of 81 patients with unstable angina were 
selected over a period of 1 year. Based on the level of cTn I at admission, the 
patients were divided into high risk (troponin-I level 0.06–0.6) and low-risk 
(0–<0.06) groups. Thus 47patients fell into high risk group (Group-I) and 34 
patients into low-risk group (Group-II). The angiographic characteristics of the 
two groups of patients were then compared. Results: Over three-quarter (77%) of 
the patients in Group-I had significant coronary lesions compared to 26% in 
Group-II. Significant stenosis was commonly observed in Group-I than that in 
Group-II (p < 0.001). Number of vessels involved like single vessel (SVD), double 
vessel (DVD), and triple vessel diseases (TVD) were higher in Group-I compared 
to Group-II (30% vs. 20%; 34% vs. 3% and 12% vs. 3%). Site of lesions in LAD (left 
anterior descending) were compared between the study groups, proximal and mid 
lesions were found significantly higher in Group-I (45% vs. 9% and 49% vs. 18%, 
respectively), while distal lesion was almost identically distributed (5% vs. 6%). 
Type-B land type C lesions were higher in Group-I (30% vs. 3.0%) and (47% vs. 
14%) while type-A lesion was higher in the Group-II (20% vs.8%). Majority (77%) 
of the patients who developed significant coronary artery lesion had raised cTnI. 
Conclusions: Patients of unstable angina with raised serum troponin-I had more 
severe coronary lesions (in terms of number of vessels significantly affected and 
site and type of lesions) than those with low serum troponin-I.
Key words: Tropnin-I; Angiographic profile; Low-risk patients; High-risk patients.

INTRODUCTION 
Unstable angina is very common and often quite serious and is responsible for 
more than 750,000 hospitalizations annually in the United States and thus ranks 
among the most frequent causes of hospitalization in this country.1 More than 
70,000 of these hospitalized patients develop myocardial infarction and some die 
suddenly.2,3 In Bangladesh, atherosclerotic disease is increasing gradually. Nation-
al data on incidence and mortality of coronary heart disease are few in Bangla-
desh. The prevalence of coronary heart disease was estimated as 3.3/1000 in 1976 
and 17.2/1000 in 1986 indicating 5 fold increase of the disease in 10 years.4 Since 
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the unstable coronary artery disease (CAD) population is 
heterogeneous both regarding the severity of the underlying 
CAD and prognosis  early risk stratification is essential.5–7 
The pathophysiologic mechanism involve rupture or erosion 
of  atherosclerotic plugs, with activation of platelets and of 
the clotting system followed by local thrombus formation.3,8 
Coronary arteriographic examinations have revealed that 
rapid progression of coronary stenosis often precedes the 
development of unstable angina.9 This stenosis is frequently 
caused by eccentric, irregular lesion often associated with 
filling defects thought to be caused by coronary thrombi.10,11 
Minor myocardial injury is detected in 20–40% of patients 
with unstable angina by the measurement of serum troponin-
T or troponin-I, but rarely by measurement of serum crea-
tine kinase.12,13 Thus the introduction of cardiac troponin-I 
(cTn-I) into daily routine practice allows for highly accurate, 
sensitive, and specific determination of myocardial injury in 
patients with unstable angina. Any increase in these markers 
implies extent of myocardial injury and an adverse outcome 
for these patients, with increased risk of death.13

Raised serum levels of both cTn-I and troponin-T in 
patients with clinically unstable angina had more type B2 or 
C lesions with similar sensitivity.14 Patients with unstable 
CADs and elevated troponin-I or troponin-T  had more  
widespread CAD than those without elevated  and more 
often had complex lesion characteristics and visible  throm-
bus in the culprit vessels.15–17 Elevated values of serum  cTn-I  
is to be evenly associated with the severity and extent of 
coronary lesion.18 Recently a study on 50 consecutive patients 
of chest pain at rest with cTn-I above normal level and 
normal creatine-kinase shown to have significant CAD.19

Although previous studies showing elevated troponin-I 
and normal creatinine kinase level predicted the prognosis 
and severity of CADs in NSTEMI patients but coronary 
angiography has not been systematically performed  and the 
angiographic characteristics have not been well determined 
in patients of unstable angina with border line raised 
troponin-I level.20 The present study is, therefore, intended to 
find the correlation between borderline raised troponin-I 
level and extent and severity of CAD in patients with unsta-
ble angina.

PATIENTS AND METHODS
The present cross-sectional study was conducted in the 
Department of Cardiology, Sir Salimullah Medical College 
& Mitford Hospital (SSMCMH). Data were collected at 
Ibrahim Cardiac Hospital & Research Institute and SSMC-

MH. On the basis of inclusion and exclusion criteria, a total 
of 81 patients of unstable angina were selected over a period 
of 1 year between 1 September 2009 and 31 August 2010. 
Based on the level of cTn-I at and 8 hours after admission, 
the patients were divided into high normal (troponin-I level 
0.06–0.6) and low-normal (0–<0.06) groups. Thus 47 
patients fell into high normal group (Group-I) and 34 
patients into low-normal group (Group-II). The angio-
graphic characteristics of the two groups of patients were 
then compared. 

RESULTS
The present study was intended to determine cTn-I at admis-
sion and 8 hours apart, the patients were divided into high 
normal (Group-I, n = 47) and low-normal (Group-II, n = 34) 
groups. The findings obtained from data analyses are present-
ed in Table 1.

Chi-square (χ2) test reveals that most of unstable angina 
occurs in patients with high troponin-I level particularly 
during rest (p < 0.001).

Table 1: Comparison of type of unstable angina between 
groups

Type of unstable 
angina

Group
p-valueGroup-I

(n = 47)
Group-II
(n = 34)

Rest angina 30(63) 8(23)

New onset angina 5(10) 14(41) <0.001

Cresendo angina 12(25) 10(29)

Post MI angina 0 2(5.8)

Figures in the parenthesis denote corresponding percentage.

More than three-quarter (77%) of the patients in Group-I 
had significant lesion and 23% insignificant and normal  
lesion compared to 26% and 74% respectively in Group-II (p 
< 0.001) (Table 2).

Table 2: Comparison of stenosis between groups

Stenosis
Group

p-valueGroup-I
(n = 47)

Group-II
(n = 34)

Normal (<20%) 6(12.8) 21(62.5)

Insignificant (20%–50%) 5(10.2) 4(11.8) < 0.001

Significant (≥50%) 36(77) 9(26)

#Chi-square (χ2) test was employed to analyze the data.
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Table 3: Comparison of no. of vessels involved between 
groups

No. of vessels 
involved

Group
p-valueGroup-I

(n= 47)
Group-II
(n = 34)

None 11(23.0) 25(73.0)

SVD 14(30) 7(20.0)

DVD 16(34) 1(3) <0.001

TVD 6(12) 1(3)

#Chi-square (χ2) test was employed to analyze the data.

Table 4: Comparison of site of lesions in LAD   between 
groups

Site of lesion 
in LAD

Group
p-valueGroup-I

(n = 47)
Group-II
(n = 34)

Proximal 21(44.68%) 3(8.82) <.001

Mid 23(48.93%) 6(17.64) <.001

Distal 2(4.25%) 2(5.88) 0.455

Chi-square (χ2) test was employed to analyze the data.

Table 5: Comparison of site of lesions between groups

Site of lesion
Group

p-valueGroup-I
(n = 47)

Group-II
(n = 34)

Proximal 31(65.95) 3(8.82) <0.001

Mid 24(51.06) 4(11.76) <0.001

Distal 10(21.27) 6(17.64) 0.455

Chi-square (χ2) test was employed to analyze the data.

Number of vessels involved like single vessel (SVD), 
double vessel (DVD), and triple vessels (TVD) were all high-
er in Group-I compared to Group-II (p < 0.001) (Table 3).

As site of lesions were compared between the study 
groups, proximal, and mid lesions were found significantly 
higher in Group-I than those in Group-II (44.68% vs. 8.82%, 
p < 0.001 and 48.93% vs. 17.64%, p < 0.001, respectively), 
while distal lesion was almost identically distributed between 
groups (4.25% vs. 5.88 %, p = 0.455) (Table 4).

As site of lesions were compared between the study 
groups, proximal and mid lesions were found significantly 
higher in Group-I than those in Group-II (65. % vs. 8.8%, p 
< 0.001 and 51% vs. 11%, p < 0.001, respectively), while distal 

lesion was almost identically distributed between groups 
(21% vs. 17 %, p = 0.455) (Table 5). 

A significantly higher proportion of patients in Group-I 
exhibited Type-B and Type-C lesion than that in Group-II (p 
<.005), and Type-A lesion was higher in Group-II than 
Group-I (20% vs 8.5, p = 0.117) (Table 6).

Presence of collateral circulation was observed to be 
significantly higher in Group-I (40.5%) than that observed in 
Group-II (8.8%) (p = 0.002) (Table 7).

Table 8 shows the risk of developing significant lesion in 
patients with raised cTnI. Majority (77%) of the patients who 
developed significant coronary artery stenosis had raised 
cTnI compared to 23% of the patients who did not develop 
significant stenosis (p < 0.001). The chance of having signifi-
cant lesion in patients with raised cTnI was 9.09 times higher 
than that in patients with normal or low cTnI (Table 8).

Table 6: Comparison of type of lesions between groups    

Type of lesion*
Group

p-valueGroup-I
(n = 47)

Group-II
(n = 34)

Type A 4(8.5) 7(20) 0.117

Type B 14(30) 1(3) <0.005

Type C 22(47) 5(14) <0.005

Data were analyzed using Chi-square (χ2) test.

Table 7: Comparison of collateral circulation between 
groups    

Collateral 
circulation#

Group
p-valueGroup-I

(n = 47)
Group-II
(n = 34)

Present 19(40.5) 3(8.8) <0.002

Absent 28(59.5) 31(91.7)

# Data were analyzed using Chi-square (χ2) test.

Table 8: Risk of developing significant lesion in patients 
with raised cTnI

Significant lesion#

Group
Odds 
ratio*

Developed
(n = 45)

Not  
developed

(n = 36)

Troponin-I (≥0.06) 36(76.59) 11(23.41) 9.09

Troponin-II (< 0.06) 9(26.47) 25(73.53)

*Risk of developing significant lesion was estimated using odds ratio.
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DISCUSSION
Since the extent of myocardial injury is an important deter-
minant of the risk of death, it is necessary to identify serum 
markers to predict prognosis, in order to initiate appropriate 
medical treatment and/or invasive procedures in these 
patients. The presence of high normal cTnI in serum is a 
significant prognostic indicator in patients with unstable 
angina. Its independent prognostic potential persists even 
after adjustment for independent baseline variables known 
to be significantly associated with an increased risk of cardi-
ac events. The use of cTnI in the triage of patients with unsta-
ble coronary disease may identify those at greater risk for 
adverse cardiac events.21

The present study aimed at determining the role of cTnI 
in assessing the extent of myocardial injury in patients with 
unstable angina. Patients were divided into high normal and 
low normal groups based on cTnI values. Angiographic 
severity was assessed in terms of significant stenosis, number 
of vessel involvement, type and site of lesion in major coro-
nary arteries as well as presence of collaterals. 

Our study reported that majority of the patients in the 
high-normal group exhibited significant lesion in LAD, 
RCA, and LCX than that in the low normal group (p < 0.001). 
DVDs and TVDs were frequently encountered in the former 
group than those in the latter group (p < 0.001). Proximal 
lesion demonstrated their significant presence in the high 
normal group than that in the low normal group (p < 0.001) 
with Type-B and Type-C lesions common in the former 
group. In a study majority of the patients with elevated cTn-I 
had significant CAD, had more Type-C lesions, double, and 
triple vessel disease and left main coronary artery involve-
ment with higher mean percentage of stenosis than those in 
Group-II thereby favoring the findings of the present study.18 
A previous study showed that patients with increased levels 
of cTn-I and normal creatine kinase levels had a higher prev-
alence of coronary artery stenosis >50% compared to patients 
who had normal values of both markers (80% vs. 27%; p = 
0.001),22 but similar to patients who had an elevation of both 
markers (87% vs. 80%; p = NS).

A recent study showed that a majority of patients with 
elevated cTn-I in the presence of normal creatine kinase 
levels have significant CAD. Almost half of these patients 
had significant CAD of at least 2 vessels and 18% had 3-vessel 
disease.20 These results are consistent with findings of the 
present study.

In patients who were enrolled in the PURSUIT trial and 
who underwent in-hospital angiography, 88% had significant 
CAD (any stenosis >50%), 6% had mild CAD (any stenosis 
≤50%), and 6% had no stenosis identified, which correlates 
with our data.23 

However, cTn-I as a predictor of angiographic picture of 
the coronary arteries in patients with unstable coronary 
disease, has certain limitations. Although the overall preva-
lence of false-positive serum in the general population is low, 
it may be increased in patients with conditions other than 
acute coronary syndromes, such as sepsis, septic shock, 
myocarditis, heart failure, cardiac arrhythmias, renal failure, 
pulmonary embolism, and cerebrovascular accidents.24

These findings show that high-normal troponin-I level is 
not a spurious finding, but may actually be a marker of 
advanced CAD. The severity of CAD has shown in previous 
studies to correlate with prognosis of patients and until now 
our knowledge of the quantitative coronary angiographic 
characteristics of patients with increased cTn-I but normal 
creatine kinase levels has been limited.

Cardiac-specific troponins are gaining acceptance as the 
primary biochemical cardiac marker in patients with unsta-
ble angina. They have greater diagnostic sensitivity due to 
their ability to identify patients with lesser amounts of 
myocardial damage. Elevated levels of cTn-I convey prog-
nostic information beyond that supplied by the clinical char-
acteristics of the patient or the ECG at presentation. Further-
more, among patients without ST-segment elevation and 
normal CK-MB levels, borderline raised cTn-I concentra-
tions identify those at increased risk of death and are thought 
to represent microinfarctions that result from microemboli 
from an unstable plaque.25,13

Thus the introduction of cTn-I into daily routine practice 
allows for highly accurate, sensitive, and specific determina-
tion of myocardial injury in patients with chest pain. Any 
increase in these markers implies extent of myocardial injury 
and an adverse outcome for these patients, with increased 
risk of death.13

CONCLUSION 
In the light of the findings of the present study and discus-
sion thereof it can be concluded that majority of the patients 
of unstable angina with high normal cTn-I possess signifi-
cant stenosis in the coronary arteries than the patients with 
low-normal cTn-I value. Double vessel and triple vessel 
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disease are frequently common in the high-normal cTn-I 
level than that in the low-normal cTn-I level. A proximal 
lesion (which usually carries a worse prognosis) is frequently 
present in the high-normal cTn-I level than that in the low-

normal cTn-I level with predominantly Type-B and Type-C 
lesions. Borderline elevated cTn-I level conveys prognostic 
information beyond that supplied by the clinical characteris-
tics of the patient or the ECG at presentation.
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