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Case Report

Case report
 
 A 55-year-old, morbidly obese man body weight (BW) of 104 kg,  
body mass index (BMI) of 30.5 kg/m2 with known history of 
type 2 diabetes mellitus, hypertension, dyslipidemia and primary  
hypothyroidism, presented with acute chest pain and heart failure in 
2007. Frank pulmonary edema and cardiomegaly were documented  
from admission chest film (Figure 1). The electrocardiogram (ECG) 
(Figure 2) showed sinus tachycardia, left atrial enlargement, tall R 
in V2 with ST depression in V2-4, Q wave and mild ST segment  
elevation in inferior leads. The cardiac enzymes were elevated, troponin  
T (TnT) of 1.84 ng/ml, CK-MB of 94.15 ng/ml. Echocardiography  
revealed severe hypokinesia of antero-apical-lateral, infero-posterior  
wall, causing low left ventricular ejection fraction (LVEF) of below 
0.30. After administration of aspirin, clopidogrel, heparin and  
glycoprotein IIb IIIa antagonist, he was referred for emergent  
coronary angiography.
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Figure 1: Chest film shows the baseline normal heart size in 2004 
 (A). Cardiac enlargement and full blown pulmonary 
  edema in 2007 is shown in (B). Reduction of heart size 
 is noted in 2012 (C). 
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Figure 2: The first ECG in 2007 showed sinus tachycardia, 124/min, early transition (tall R in V2) with depressed ST segment in 
  V2-4 (black arrow). Q wave and mild ST segment elevation (dashed arrow) was observed in inferior leads.

 Emergent coronary angiogram (Figure 3) illustrated 
severe 3-vessel coronary artery disease (CAD) with two 
totally occluded vessels, the proximal left anterior descending  
(LAD) and the dominant right coronary artery (RCA). 
Collateral supply from the left coronary artery to RCA 
and vice versa was noted suggesting a chronic occlusion of  
these arteries. In addition, there was a thrombus containing  
lesion, causing subtotal stenosis of the mid part of circumflex  
(Cx) artery which caused this event.  

 To support the depressed left ventricle, an intra-aortic 
balloon counter-pulsation (IABP) was performed and did 
improve his condition. The heart rate decreased from over 
120 to 108 bpm. Coronary bypass surgery (CABG) was 

recommended to the patient and his family members. All 
of them insisted to have emergent coronary angioplasty 
for this critical event. Balloon dilatations, following by 
metallic stents implantation were successfully performed,  
first at the mid Cx/OM and later at proximal LAD 
arteries (Figure 4 A-B). The chronically occluded RCA  
(Figure 3 C) was left for medication. After intervention, 
he recovered well and was discharged home on the 7th day. 
The home medication included aspirin, clopidogrel, statin, 
eltroxin, diuretic, anti-diabetic, angiotensin converting  
enzyme inhibitors and beta-blockade. The elective CABG 
surgery was recommended whenever he had recurrent 
ischemic symptoms, either spontaneous or after stress test 
induction

Figure 3: The occluded proximal LAD (A, black arrow) and the RCA (C, black arrow) are illustrated. Collateral supply from the 
  LAD and Cx arteries to distal part of RCA (A, white arrow) and from RCA to distal part of LAD (C, white arrows)  
  suggested remote obstruction of both vessels. The thrombus containing lesion in mid Cx/OM artery (B) was likely the  
  culprit lesion

Figure 4: Final results of stent implantation in the Cx/OM (A&B, black arrow) and the LAD arteries (A&B, white arrow) were 
  illustrated.  The diffuse small irregular lumen of the distal LAD artery (A&B, dashed black arrow) was also noted. The  
  old occluded RCA (C, white dashed arrow) was left for medication.
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 After being discharged, he intentionally changed his 
life-style. As a vegetarian, he reduced multiple meals to  
twice a day. Under his wife’s care, no fried, salty food and  
no late dinner beyond 19.00 were allowed. He regularly 
walked, for 30-45 minutes, nearly every day, and con-
sistently took all medication. His dedication resulted in 
declining of BW, at least 0.5 kg/month. By the year 2009, 
his BW had decreased 10.5 %, from 104 to 93 kg. The 
total cholesterol was reduced from 256 to 122 mg/dl. The  
LDL-C reduced from 182 to 52 mg/dl. The HDL-C  
increased from 33.6 to 36.9 mg/dl in 2010 (Table 1). 

 In 2012, he had a brief episode of post-prandial  
epigastric discomfort, lasting for only few minutes, and 
decided to come for a checkup. ECG (Figure 5) showed 
sinus rhythm (75 bpm) and unchanged pattern of inferior 

Q wave and subtle (< 0.5 mm) ST depression in leads 
I, aVL. Echocardiogram showed eccentric LVH, normal  
wall motion except posterior wall hypokinesia. The LV 
systolic function increased from below 0.30 to 0.57. 
However, the TnT was mildly elevated, 0.093 ng/ml, so 
he was referred for repeat coronary angiography.

 Coronary angiogram showed the well-patent stented 
LAD and Cx arteries with no re-stenosis, see Figure 6. 
No new lesion had developed. Although the proximal 
RCA lesion was unchanged, the occluded mid vessel was  
re-canalized (Figure 6C). This allowed a successful bal-
loon dilatation and stent implantation of the distal RCA 
(Figure 6D). The patient was discharged home with no 
complication.

Figure 5: The ECG in 2012 shows no new ischemic changes. Both Q wave with mild ST elevation in inferior leads and subtle ST 
 depression, <0.5mm, in leads I and aVL are not different from 2007 study.

Parameter Target 2007 2008 2009 2010 2011 2012 Average 5 years

BW (Kg)

BMI

BP (mmHg)

HbA1C (%) 

FBS (mg/dl)

T.Chol (mg/dl)

TG (mg/dl)

LDL-C (mg/dl)

HDL-C (mg/dl)

86

<25

<130/80

<6.5

<200

<150

<70

>40

104

30.58

155/119

10.6 

FBS 209

256

203

182

33.6

99.6

29.1

135/86

NA

131

150

65

NA

93

27.2

122/80

8.6

FBS 180

122

187

52

33.2

95.1

27.8

134/82

8.3

FBS128

149

179

82.9

39.7

98

28.6

137/88

NA

FBS 126

121

154

67

36.9

97.5

28.5

120/70

8.4

145

174

74.1

NA

96.6

28.2

130/81

8.4

133.6

168

68.2

36.6

Table 1: Most of his biochemical profiles improved from 2007-2012

BMI=body mass index        FBS=fasting blood glucose      T.Chol = total cholesterol        TG=triglyceride,  
LDL-C=Low density cholesterol HDL-C=high density cholesterol             NA= not available
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Figure 6: The stented LAD (A, black arrow) and Cx/OM arteries (A&B, white arrow) were patent with no restenosis. The occluded 
 distal Cx (B, black arrow) and RCA (C, black arrow) were spontaneously re-canalized. PTCA with stent implantation of  
 the RCA (D, black arrow) was performed. Increased collateral supply from RCA to distal Cx artery (D, white arrow) was  
 noted after stent implantation

Discussion

The high mortality candidate

 The presence of myocardial infarction, heart failure 
and poor left ventricular systolic function (EF below 30%) 
placed our case in a high-fatality subset. According to 
the Global Registry of Acute Coronary Events (GRACE) 
study, the calculated risk score was high as 181 and the  
predicted in-hospital mortality was 9%.1 The GRACE 
score over 140 indicated urgent (within 24 hours) coronary  
angiography and revascularization as recommended by 
the current European Society of Cardiology (ESC), the  
European Association for Cardio-Thoracic Surgery 
(EACTS)2 and American College of Cardiology Foundation 
(ACCF)/American Heart Association (AHA) 2011  
guidelines.3 The angiography in 2007 (Figure 3) clearly 
explained the 1st ECG manifestations. The well-developed 
collateral supply to the LAD and RCA not only nourished 
the underlying ischemic but viable myocardium but also 
indicated the remote occlusion of these two arteries. The 
recent thrombus-containing lesion in the mid Cx artery 
compromised the collateral flow to inferior wall causing  
re-elevation ST segment of the inferior wall and ST  
depression in pre-cordial leads. With severely stenotic  
lesions in all three coronary arteries, the calculated SYN-
TAX score4 was 28.5. This intermediate score (ranging 
from 23-32) predicted a non-significant but higher major 
adverse clinical events (MACE) at 12 months if he under-
went revascularization by percutaneous coronary inter-
vention (PCI) with drug eluting stent (DES), as opposed 
to the MACE of coronary bypass surgery (CABG), 16.6% 
vs. 11.7%, p = 0.1.4 Nevertheless, in accordance with the 
family’s wishes, bridging PCI with metallic stent  
implantations of the LAD and the Cx arteries was success-
fully performed. He recovered well and was discharged 
home within 7 days. The estimated 6-month mortality 

by GRACE score, was 13% and the rate of death or 
myocardial infarction (MI) was high as 40%.1 Although 
an elective CABG was strongly recommended for better 
long-term outcome, he did well with no recurrent chest 
pain for five years. 

Benefits of diet, exercise, and weight reduction in CAD 
cases

 Being overweight (BMI > 25-29.9) and obese (BMI > 
30) increases cardiovascular disease development and its 
mortality5,6 as presented in our case. Obesity flourished 
metabolic syndrome7 produces pro-inflammatory cytokines8, 
furnishing pro-thrombotic states9 and accelerates athero-
sclerosis. Reduction of initial body weight by 5-10% has 
been shown to improve cardiovascular risk factors and 
other health benefits.10 This modest body weight reduction 
can be achieved by combining dietary control and regular 
exercise.11 

 Regular aerobic exercise decreases myocardial oxygen 
demand12, increases coronary flow to microcirculation 
and improves endothelial function.13 Exercise-based 
cardiac rehabilitation has been associated with improvement  
of cardiovascular risk profiles and reduction of all-cause, 
cardiovascular mortality.14,15 Current secondary prevention 
guidelines recommend a moderate intensity of physical 
activity, for at least 30 minutes, continuously or intermit-
tently (preferably 60 minutes) at least 5 days/week.16 

 Along with walking 30-45 minutes a day, our patient 
reduced multi-meals vegan diet to twice a day. Generally 
a vegetarian diet contains less energy, lower percentage of 
fat and cholesterol but is richer in fiber and folate content 
 if compares with a regular mixed diet.17 The inverse re-
lation between fruit, vegetable and fiber consumption  
and myocardial infarction has been observed in a large 

Improved angiographic findings in a high risk acute coronary syndrome patient after modest weight reduction, 
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Italian epidemiologic study of 46,693 subjects.18 In one 
single blind randomized control trial of 406 post-MI  
Indian patients, the vegetarian assigned group was  
associated with a significant reduction of total cardiac 
events including fatal or non-fatal MI and sudden death 
when compared with the regular diet assigned cases.19 

The benefit of low-fat vegetarian diet and intensive  
lifestyle modification including aerobic exercise had 
been shown to provide more atherosclerosis regression 
when compared to the control group.20 By 2009, our 
patient achieved 10% BW reduction (from 104 to 93 kg; 
BMI decreased from 30.58 to 27.2 kg/m2). His enlarged 
heart size reduced (Figure 1C) and LVEF became nor-
malized.

An improved angiographic finding in 2012

 The very brief episode in 2012 was less convincing 
for myocardial ischemia. The admission ECG showed 
no new ischemic changes on top of the old findings in 
inferior and high lateral leads. Echocardiogram showed 
improved LV systolic function with normal LVEF of 
0.57. While other abnormal wall motion became normal-
ized, hypokinetic posterior wall persisted. This was not 
surprising since the RCA was occluded for at least five  
years. However, the mildly elevated TnT, 0.09 ng/ml,  
indicated repeat angiographic study in patient with 
known 3-vessel CAD. It was interesting that there was 
no significant restenosis in all stented arteries and no 
new lesion was observed. The improvement in luminal  
diameter of the distal LAD was quite impressive, as 
much as the re-canalized distal Cx (6B) and the mid 
RCA (6C) since more progressive lesions would be  
expected in most diabetic CAD patients. Owing to the 
small luminal size of the distal Cx, the only intervention 
was performed in the mid RCA (7D).

Atherosclerosis regression and mortality reduction

 Retardation21,22 and regression of the atherosclerotic 
process23-30 by angiography had been formerly reported 

in CAD patients treated with lipid lowering agents23,26,27,30 
and life-style modification (i.e. physical exercise and 
low-fat diet).24,28,29,31 Angiographic regression although 
occurred in modest degree, 3- 10% of diameter stenosis, 
had been consistently observed23-30 and associated with 
reduction of clinical events.26,31 However, reduction of 
both clinical events and mortality had been only shown  
in the large trials with cholesterol lowering drugs studies.32-36

For example, in 4S studies, there was a 42% reduction in 
coronary deaths and a 37% reduction in cerebrovascular 
events in patients treated with simvastatin in comparison  
with a placebo treated group.32 Recently, plaque regression 
has been confirmed by a series of cross sectional studies 
of intravascular ultrasound imaging with simvastatin37, 
rosuvastatin38,39 and atorvastatin.39 In ASTEROID trial, 
patients treated with rosuvastatin 40 mg/day achieved 
significant plaque regression from 64-78% and the mean 
LDL-C level achieved in this study was 61 mg/dl.38 
This result supported the recommended target for  
lowering the LDL-C in known CAD cases to below 70 
mg/dl.40 Along with BW reduction, our patient’s lipid 
profiles consecutively improved as listed in Table 1. Total 
cholesterol decreased from 256 mg/dl to 122 mg/dl and 
the average LDL-cholesterol over the past five years was 
68.1 mg/dl. The HDL cholesterol increased from 33.6 to 
39.7 mg/dl in 2010. All of these parameters contributed 
to the angiographic improvement in 2012.

Conclusion

 We presented a high risk acute coronary syndrome case  
with multiple coronary risk factors who had angiographic  
improvement of coronary stenosis after five years 
of combined medication and life style modification.  
Although we did not perform a comparative analysis 
with digital angiographic measurement, it was clear that 
there was no new lesion formation observed and two 
occluded arteries were re-canalized. This case reminds 
us about the significant role of modest aerobic exercise, 
controlling diet and good compliance in medication 
which is the core recommendation in current secondary 
CAD prevention.

References

 1. Eagle F KA, Gore JM, Sleg PG, et al. The Global  
   Registry of Acute Coronary Events 1999 to 2009- 
   GRACE. Heart 2010;96:1095-101.
 2. Wijns W, Kolh P, Danchin N, et al. Guidelines on myo- 
   cardial revascularization. The Task Force on Myocardial  
   Revascularization of the European Society of Cardiology  
   (ESC) and the European Association for Cardio- 
   Thoracic Surgery (EACTS). Eur Heart J 2010;31:2501-55.
 3. Wright RS, Anderson JL, Adams CD, et al. 2011  
   ACCF/AHA Focused Update of the Guidelines for the  
   Management of Patients with Unstable Angina/ 
   Non-ST Elevation Myocardial Infarction (Updating  
   the 2007 Guideline): A Report of the American College  

   of Cardiology Foundation/American Heart Association  
   Task Force on Practice Guidelines Developed in Collab- 
   oration With the American College of Emergency  
   Physicians, Society for Cardiovascular Angiography and  
   Interventions, and Society of Thoracic Surgeons. Am 
   Coll Cardiol 2011;57;1920-59.
 4. Serruys PW, Morice MC, Kappetein AP, et al. Percuta- 
   neous coronary intervention versus coronary-artery 
   bypass grafting for severe coronary artery disease. N 
   Engl J Med 2009;360:961-72.
 5. De Gonzales B, Hartge P, Cerhan JR, et al. Body-mass  
   index and mortality among 1.46 million white adults. N 
   Engl J Med 2010;363:2211-9.

Veerakul G, et al.



55The Bangkok Medical Journal Vol. 4; September 2012

 6. Zheng W, McLerran DF, Rolland B, et al. Association  
   between body mass index and risk of death in more than  
   1 million Asians. N Engl J Med 2011;364:719-29.
 7. Park YW, Zhu S, Palaniappan L, et al. The metabolic  
   syndrome: prevalence and associated risk factor findings  
   in the U.S. population from the Third National Health  
   and Nutrition Examination Survey, 1988–1994. Arch 
   Intern Med 2003;163:427-36.
 8. Trayhurn P, Wood IS. Adipokines: inflammation and the  
   pleiotropic role of white adipose tissue. Br J Nutr 
   2004;92:347-55.
    9. Juhan-Vague I, Alessi MC, Mavri A, et al. Plasminogen  
   activator inhibitor-1 inflammation, obesity, insulin resis- 
   tance and vascular risk. J Thromb Haemost 2003;1:1575-9.
 10. Goldstein DJ. Beneficial health effects of modest weight  
   loss. Int J Obes Relat Metab Disord 1992;16:397-415
 11. Grundy SM, Cleeman JI, Daniels SR, et al. American  
   Heart Association; National Heart, Lung, and Blood  
   Institute. Diagnosis and management of the metabolic  
   syndrome: an American Heart Association/National  
   Heart, Lung, and Blood Institute Scientific Statement.  
   Circulation 2005;112:2735-52.
 12. Fletcher GF, Balady GJ, Amsterdam EA, et al. Exercise  
   standards for testing and training: a statement for health- 
   care professionals from the American Heart Association.  
   Circulation 2001;104:1694-1740.
 13. Segasothy M, Phillips PA. Vegetarian diet; panacea for  
   modern lifestyle disease? Q J Med 1999;92:531-44.
 14. Linke A, Erbs S, Hambrecht R. Effects of exercise training  
   upon endothelial function in patients with cardiovascular  
   disease. Front Biosci 2008;13:424-32.
 15. Thompson PD, Buchner D, Pina IL, et al. For the American  
   Heart Association. Exercise and physical activity in the  
   prevention and treatment of atherosclerotic cardiovascular  
   disease: a statement from the Council on Clinical  
   Cardiology (Subcommittee on Exercise, Rehabilitation,  
   and Prevention) and the Council on Nutrition, Physical  
   Activity, and Metabolism (Subcommittee on Physical  
   Activity). Circulation 2003;107:3109-16.
 16. Leon AS, Franklin BA, Costa F, et al. Cardiac reha- 
   bilitation and secondary prevention of coronary heart  
   disease: an American Heart Association scientific statement  
   from the Council on Clinical Cardiology (Subcommittee  
   on Exercise, Cardiac Rehabilitation, and Prevention)  
   and the Council on Nutrition, Physical Activity, and  
   Metabolism (Subcommittee on Physical Activity), in  
   collaboration with the American Association of  
   Cardiovascular and Pulmonary Rehabilitation. Circulation 
   2005;111:369-76.
 17. Smith SC Jr, Allen J, Blair SN, et al. AHA/ACC guideline  
   for secondary prevention for patients with coronary and  
   other atherosclerotic vascular disease: 2006 update:  
   endorsed by the National Heart Lung, and Blood Institute.  
   Circulation 2006;113:2363-72.
 18. Vecchia CL, Decarli A, Pagano R. Vegetable consumption  
   and risk of chronic disease. Epidemiology 1998;9:208-10
  19. Singh RB, Rastogi SS, Veram R, et al. An Indian experi- 
   ment with nutritional modulation in acute myocardial  

   infarction. Am J Cardiol 1992;69:879-85.
 20. Ornish D, Scherwitz LW, Billings JH, et al. Intensive  
   lifestyle changes for reversal of coronary heart disease.  
   JAMA 1998;280:2001-7.
 21. Brensike JF, Levy RI, Kelsey SF, et al. Effects of therapy  
   with cholestyramine on progression of coronary athero- 
   sclerosis: Results of the NHLBI type II coronary inter- 
   vention study. Circulation 1984;69:313-24.
 22. MAAS Investigators. Effects of simvastatin on coronary  
   atheroma. Lancet 1994;344:633-38.
 23. Blankenhorn DH, Nessim SA, Johnson RL, et al.  
   Beneficial effects of combine colestipol-niacin therapy  
   on coronary atherosclerosis and coronary venous bypass  
   graft. JAMA 1987;257:3233-40.
 24. Ornish DM, Scherwitz LW, Brown SE, et al. Can  
   lifestyle changes reverse atherosclerosis? Lancet 1990;
   336:129-33.
 25. Gould KL, Ornish D, Kirkeeide R, et al. Improve stenosis  
   geometry by quantitative coronary arteriography after  
   vigorous risk factor modification. Am J Cardiol 1992;
   69:845-53.
 26. Brown GB, Albers JJ, Fisher LD, et al. Regression of  
   coronary artery disease as a result of intensive lipid  
   lowering therapy in men with high level of apolipoprotein  
   B. New Engl J Med 1990;323:1289-98.
 27. Kane JP, Malloy MJ, Ports TA, et al. Regression of  
   coronary atherosclerosis during treatment of familial  
   hypercholesterolemia with combined drug regimens.  
   JAMA 1990;264:3007-12.
 28. Schuler G, Hambrecht R, Schlierf G, et al. Myocardial  
   perfusion and regression of coronary artery disease in  
   patients on a regimen of intensive physical exercise and  
   low fat diet. J Am Coll Cardiol 1992;19:34-42
 29. Schuler G, Hambrecht R, Schlierf G, et al. Regular  
   physical exercise and low fat diet: effects on progression  
   of coronary artery disease. Circulation 1992;86:1-11. 
 30. Blankenhorn DH, Azren S, Kramsch DM, et al. Coronary  
   angiographic changes with lovastatin therapy. Ann 
   Intern Med 1993;119:969-76.
 31. Haskell WL, Alderman EL, Fair JM, et al. Effects of  
   intensive multiple risk factor reduction on coronary  
   atherosclerosis and clinical cardiac events in men and  
   women with coronary artery disease: the Stanford  
   Coronary Risk Intervention Project (SCRIP). Circulation 
   1994;89:975-90.
 32. Scandinavian Simvastatin Survival Study (4S).  
   Randomized trial of cholesterol lowering in 4444  
   patients with coronary heart disease. Lancet 1994;
   344:1383-89.
 33. Shepherd J, Cobbe SM, Ford I, et al. For the West of  
   Scotland Coronary Prevention Study Group. Prevention  
   of coronary heart disease with pravastatin in men with  
   hypercholesterolemia. New Engl J Med 1995;333:1301-07.
 34. Sacks FM, Pfeffer MA, Moye LA, et al. The effect of  
   pravastatin on coronary events after myocardial  
   infarction in patients with average cholesterol. N Engl 
   J Med 1996;335:1001-9.
 35. The Long-term Intervention with Pravastatin in Ischemic  

Improved angiographic findings in a high risk acute coronary syndrome patient after modest weight reduction, 
regular exercise and medication:



56 The Bangkok Medical Journal Vol. 4; September 2012

   Disease (LIPID) Study Group. Prevention of cardio- 
   vascular events and death with pravastatin in patients  
   with coronary heart disease and a broad range of initial  
   cholesterol levels. N Eng J Med 1998;339:1349-57.
 36. Pedersen TR, Faergerman O, Kastelein JJ, et al. High-dose  
   atorvastatin vs. usual dose simvastatin for secondary  
   prevention after myocardial infarction; the IDEAL  
   study: a randomized control trial. JAMA 2005;
   294:2437-45.
 37. Jensen LO, Thayssen P, Pedersen KE, et al. Regression  
   of Coronary Atherosclerosis by Simvastatin: A Serial  
   Intravascular Ultrasound Study. Circulation 2004;110:
   265-70.

 38. Nissen SE, Nichols SJ, Sipahi I, et al. Effect of Intensive  
   compared with moderate lipid lowering therapy on  
   progression of coronary atherosclerosis: the ASTEROID  
   trial. JAMA 2006;295:1556-65.
 39. Nicholls SJ, Ballantyne CM, Barter PJ, et al. Effect of  
   Two Intensive Statin Regimens on Progression of  
   Coronary Disease. N Engl J Med 2011;365:2078-87.
  40. European Guidelines on cardiovascular disease  
   prevention in clinical practice (version 2012). The Fifth  
   Joint Force of the European Society of cardiology and  
   Other Societies on cardiovascular Disease prevention  
   in clinical Practice. Eur Heart J 2012;33:1635-701.

Veerakul G, et al.


