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INTRODUCTION  

Valvular heart disease is a growing problem particularly 
in developing countries. It is important to consider that 

spectrum of valve disease in developing world is 

different from the west as the predominant etiology for 

valvular diseases in our part of the world is rheumatic 

valvular disease whereas degenerative valve diseases are 

at the top of list in the west. Rheumatic heart disease 

(RHD) is a more prevalent in the underdeveloped and 

developing countries with prevalence of rheumatic heart 

disease found to be approximately 0.5 per 1000 

children.[1-2] 

 

American College of Cardiology (ACC)/American Heart 

Association (AHA) Guidelines-2008 recommends that 

Coronary angiography should be performed before valve 

surgery in men aged 35 years or older, premenopausal 

women aged 35 years or older who have coronary risk 

factors and postmenopausal women.[3] European Society 

of Cardiology (ESC) recommends coronary angiography 

in men aged over 40years and post menopausal 
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ABSTRACT 
Background: Valvular heart disease is an important health issue in developing as well as developed world. In 

underdeveloped and developing countries the etiology of valvular heart disease is mostly rheumatic while in 

developed world it is mostly degenerative. Symptomatic valvular heart disease necessitates open heart surgery. 

Patients requiring open heart surgery for valvular disease need to be screened for concomitant coronary artery 

disease when indicated. Materials and Methods: This descriptive cross sectional prospective study was conducted 

in Department of Cardiovascular and Thoracic Surgery, Rehman Medical Institute Hayatabad, Peshawar, from 15th 

December 2012 to 15th January 2014 (13months). Patients admitted to RMI during the study period for elective 

valvular open heart surgery fulfilling the ACC/AHA guidelines-2008 criteria for screening for CAD, were 

subjected to coronary angiography. Luminal narrowing in a single or multiple coronary vessels (≥50% Stenosis) as 

detected on coronary angiography was considered as significant concomitant coronary artery disease. Results: Our 

study included 171 patients of valvular heart disease requiring open heart surgery. Out of the total 171 patients, 103 

(60.2%) were Male and 68 (39.8%) were female. Country wise, 105 (61.4%) patients were from Pakistan while 66 
(38.6%) patients were from Afghanistan. Patients’ age ranged from minimum 35 years to maximum 80 years with 

mean age of 51.78±10.02 years. Out of the total 171 patients coming for valvular open heart surgery, 41 (23.98%) 

had significant concomitant CAD. There was no case (0/26) of concomitant significant CAD in age group 35 to 40 

years in both male and female populations irrespective of the presence or absence of risk factors. In age group 41 to 

50 years there were 9/67 (13.43%) patients having significant concomitant CAD with valvular heart disease, 14/45 

(31.11%) patients in age group 51 to 60 years had significant concomitant CAD, while 18/33 (54.55%) patients in 

age group more than 60 had significant concomitant CAD. This difference was statistically highly significant (P 

value < 0.001). Analysis of specific valvular Heart Lesions associated with significant CAD showed AS to be the 

most frequent 14/41(34.15%) pathology, followed by, MR 10/41(24.40%) and then combined AS&AR 

06/41(14.63%). Isolated MS 3/41 (7.31%), Isolated AR 1/41(2.44%) and other lesions were much less frequent. 

Statistically this difference was highly significant (P value <0.001). Conclusion: At the age of 35 to 40 years in 
both male and female, routine screening Coronary Angiography should not be done in Pakistani and Afghani 

patients having VHD requiring open heart valvular surgery. In male smoker, hyperlipidemic; and in female 

diabetic, hypertensive or hyperlipidemic patients; the patients with AS or MR; aged 41 to 50 years coronary 

angiography should be performed prior to valvular open heart surgery to screen for possible CAD. In patients aged 

51 to 60 years and those older than 60years, both male and female, routine coronary angiography should be 

performed prior to open heart valvular surgery to screen for associated significant CAD. 
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women.[4] A recent Pakistani retrospective study based 

on ACC/AHA criteria, including valvular replacement 

patients looking for concomitant coronary artery disease 

showed that 31.2% patients had >50% coronary stenosis 

while 68.8% had <50% coronary stenosis. Patients with 

single vessel disease (SVD) were 26.6%, whereas those 
with double vessel disease (DVD) and triple vessel 

disease (TVD) were 31.1% and 42.2% respectively.[5] 

The prevalence of coronary artery disease (CAD) in 

patients undergoing valve replacement is 20-40% in 

developed countries. Turkish study found that in patients 

undergoing valve replacement due to rheumatic 

involvement, 19% had concomitant significant CAD.[6] A 

study from Brazil suggested that the routine indication of 

coronary angiography based solely on the age criterion 

should be reconsidered due to high prevalence of 

Rheumatic valvular heart disease (RVHD) in their 

population and correspondingly low prevalence of CAD 
in their valvular heart patients.[7]  
 

The primary aim of our study is to determine the 

frequency of coronary artery disease (CAD) in patients 

undergoing valvular open heart surgery for 

replacement/repair in a standard tertiary cardiac care 

hospital of our own setup. The study is designed 

according to the ACC/AHA guidelines-2008, which 

recommends routine coronary angiography for the 

valvular heart surgical patients older than 35years, due to 

high prevalence of concomitant CAD. However, the 
same ACC/AHA criteria need to be evaluated for 

patients’ population of our own tertiary care cardiac 

surgical units, because as stated above some Pakistani 

studies show prevalence of CAD in valvular heart 

patients similar to the United States population and 

hence justify routine coronary angiography for detection 

of CAD in these patients as per CC/AHA guidelines. 

 

MATERIAL AND METHODS 

It was a descriptive cross sectional study of 171 cases, 

which was conducted in Department of Cardiovascular 

and Thoracic Surgery Rehman Medical Institute (RMI) 
Hayatabad Peshawar, for thirteen months (from 15th 

December 2012 t0 15th January 2014). Patients admitted 

to RMI during the study period for elective valvular open 

heart surgery fulfilling the ACC/AHA guidelines-2008 

criteria for screening for CAD, were subjected to 

coronary angiography, after approval of the study design. 

Luminal narrowing in a single or multiple coronary 

vessels (≥50% Stenosis) as detected on coronary 

angiography was considered as significant concomitant 

coronary artery disease. A pre-designed proforma was 

used to document the patient’s age, gender, height, 
weight, locality, Valvular disease, concomitant 

significant CAD and the risk factors (Diabetes, 

Hypertension, smoking and hyperlipidemia). BMI (Body 

Mass Index) was calculated on the basis of height and 

weight. Prospective data was collected and then analyzed 

using SPSS software. 

 

 

RESULTS 

Results of the study are summarized as under 

In this study, out of total 171 patients, 103 (60.2%) were 

Male and 68 (39.8%) were female. We receive a large 

number of patients from Afghanistan as well. In this 

study, out of the total 171 patients 105 (61.4%) patients 
were from Pakistan while 66 (38.6%) patients were from 

Afghanistan. Pakistani patients were 68/105 (64.76%) 

males and 37/105 (25.24%) females; while Afghani 

patients were 35/66 (53.03%) males and 31/66 (46.97%) 

females. 

 

Patients’ age ranged from minimum 35 years to 

maximum 80 years with mean age of 51.78±10.02 years. 

Patients were further grouped by age categories. There 

were 26 (15.2%) patients in age group 35 to 40 years, 67 

(39.2%) patients in age group 41 to 50 years, 45 (26.3%) 

patients in age group 51 to 60 years and 33 (19.3%) 
patients were more than 60 years of age. (Table-1). 

 

On the basis of height and weight, Body Mass Index 

(BMI) was calculated for all the 171 patients. BMI 

ranged from minimum of 15.8 to maximum of 36.1. 

Mean BMI was 23.85±4.24. 

 

Out of the total 171 patients coming for valvular open 

heart surgery, 41 (23.98%) had significant concomitant 

CAD. There was no case (0/26) of concomitant 

significant CAD in age group 35 to 40 years in both male 
and female populations irrespective of the presence or 

absence of risk factors. In age group 41 to 50 years there 

were 9/67 (13.43%) patients having significant 

concomitant CAD with valvular heart disease, 14/45 

(31.11%) patients in age group 51 to 60 years had 

significant concomitant CAD, while 18/33 (54.55%) 

patients in age group more than 60 years had significant 

concomitant CAD. This difference was statistically 

highly significant (P value < 0.001). (Table-2). 

 

Nationality wise distribution of concomitant significant 

CAD in valvular heart patients showed 34/105 (32.38%) 
Pakistani patients had significant CAD; while 7/66 

(10.61%) Afghani patients had significant CAD. This 

difference was statistically significant (P value 0.001). 

(Table-3). 

 

Analysis of specific valvular Heart Lesions associated 

with significant CAD showed AS to be the most frequent 

14/41(34.15%) pathology, followed by MR 

10/41(24.40%), and then combined AS&AR 

06/41(14.63%). Isolated MS (7.31%), Isolated AR 

(2.44%) and other lesions were much less frequent. 
Statistically this difference was highly significant (P 

value <0.001). (Table-4). 

Analysis of the Coronary Arteries involvement in 

patients having significant CAD associated with the 

Surgical Valvular Heart Disease revealed that LAD & 

RCA combination was the most frequent CAD found  in 

11/41 (26.83%) patients, followed by LAD, Circ & RCA 

combination in 09/41 (21.95%) patients, and then LAD 
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alone in 05/41 (12.20%) patients. LAD alone or in 

combination with other vessels was the most frequent 

vessel involved in significant CAD. While other vessels 

alone or in combination were much less frequently 

involved. This difference was statistically very much 

significant (P value <0.001). (Table-5). 
 

Analysis of the relationship of Diabetes, Hypertension 

and Smoking with significant CAD in combined (male & 

female) surgical valvular heart disease patients was 

statistically not significant. However, Diabetes and 

Hypertension were significantly common in females 

while smoking was significantly common in males, in 

the surgical valvular heart disease patients having CAD. 

 

On the other side, analysis of relationship of 

Hyperlipidemia with CAD in surgical VHD Patients 

revealed hyperlipidemia statistically significant risk 

factor for CAD in Surgical valvular heart disease patients 

(P value 0.039). However, there was no significant 

difference in Male and female gender in this group. 
 

Analysis of the Surgical Procedure done in the 41/177 

patients of surgical valvular heart disease with 

concomitant significant CAD showed that 

21/41(51.22%) patients underwent AVR + CABG, 

19/41(46.34%) patients underwent MVR+CABG, while 

01/41(2.44%) patient got operated for 

AVR+OMV+CABG. (Table-6). 

TABLE-1: GENDER WISE DISTRIBUTION OF PATIENTS IN THE DESIGNED AGE GROUPS (n=171). 

Age groups 

(Years) 

Gender of Patients 
Total 

Male Female 

35 to 40 22 (12.86%) 4 (2.34%) 26 (15.20%) 

41 to 50 35 (20.47%) 32 (18.71%) 67 (39.18%) 

51 to 60 25 (14.62%) 20 (11.70%) 45(26.32%) 

More than 60 21 (12.28%) 12(7.02%) 33 (19.30%) 

Total 103 (60.23%) 68 (39.77%) 171 (100%) 

Pearson Chi-Square, P value 0.032. 

 

TABLE-2: PRESENCE OF SIGNIFICANT C.A.D IN THE DESIGNED AGE GROUPS OF VALVULAR 

HEART DISEASE PATIENTS (n=41/171). 

Age Group 

(Years) 

No of Patients with Significant CAD 
Total 

No Yes 

35 to 40 26 (100%) 0 (0%) 26 (100%) 

41 to 50 58 (86.57%) 9 (13.43%) 67 (100%) 

51 to 60 31(68.89%) 14 (31.11%) 45 (100%) 

More than 60 15 (45.45%) 18 (54.55%) 33 (100%) 

Total 130 (76.02%) 41 (23.98%) 171 (100%) 

Pearson Chi-Square, P value < 0.001. 

 

TABLE-3: NATIONALITY WISE DISTRIBUTION OF SIGNIFICANT C.A.D IN VALVULAR HEART 

DISEASE PATIENTS (n=171) 

Nationality 
Presence of Significant CAD 

Total 
No Yes 

Afghani 59/66 (89.39%) 7 (10.61%) 66 (100%) 

Pakistani 71 (67.62%) 34 (32.38%) 105 (100%) 

Total 130 (76.02%) 41 (23.98%) 171 (100%) 

Pearson Chi-Square, P value = 0.001. 

 

TABLE-4: VALVULAR HEART LESIONS ASSOCIATED WITH SIGNIFICANT C.A.D (n=41/171) 

Valvular Heart Disease No of patients with concomitant Significant CAD 

AR 01 (2.44%) 

AR,AS, MS 01 (2.44%) 

AS 14 (34.15%) 

AS, AR 06 (14.63%) 

MLP, MR 01(2.44%) 

MR 10 (24.40%) 

MR, MS 01 (2.44%) 

MR, TR 03 (7.31%) 

MS 03 (7.31%) 

MS, MR 01 (2.44%) 

Total 41 (100%) 

Pearson Chi-Square, P value <0.001. 
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TABLE-5: CORONARY ARTERIES INVOLVEMENT IN V.H.D PATIENTS HAVING SIGNIFICANT C.A.D 

(n=41/171) 

Coronary Arteries involved No of VHD patients having Significant CAD 

LAD 05 (12.20%) 

LAD, Circ 03 (7.31%) 

LAD, Circ, OM 03 (7.31%) 

LAD, Circ, RCA 09 (21.95%) 

LAD, Diag, Circ, RCA 02 (4.88%) 

LAD, Diag, OM, PDA 01 (2.44%) 

LAD, OM 01(2.44%) 

LAD, OM, PDA 01(2.44%) 

LAD, RCA 11 (26.83%) 

LMS, LAD 01(2.44%) 

LMS, LAD, Circ, RCA 01(2.44%) 

OM 01(2.44%) 

RCA 02 (4.88%) 

Total 41 (100%) 

Pearson Chi-Square, P value <0.001. 

 

TABLE-6: SURGICAL PROCEDURE DONE IN PATIENTS OF SURGICAL VALVULAR HEART DISEASE 

WITH CONCOMITANT SIGNIFICANT C.A.D (n=41/171) 

Surgical Procedure done No of  Surgical VHD patients with Significant CAD 

AVR + CABG 21(51.22%) 

AVR+OMV+CABG 01 (2.44%) 

MVR+CABG 19 (46.34%) 

Total 41 (100%) 

 

DISCUSSION 

Valvular Heart disease requiring open heart surgical 

procedure to replace or repair the valve is a common 

pathology in the developing as well as developed world. 

Pathophysiology of the valvular heart disease differs in 

majority of the western developed countries and the 

eastern developing countries, where Rhematic VHD 

being common in the eastern developing countries and 

degenerative VHD predominant in the western 

developed countries.[1,2] 

 

Even in patients less than 40 years old with no chest pain 
and no coronary risk factors, the prevalence of CAD is 

0% to 5%.[8-12] In our study there was no case (0/26) of 

concomitant significant CAD in age group 35 to 40 years 

in both male and female populations irrespective of the 

presence or absence of risk factors. In elderly patients 

(greater than 70 years old), angina is a strong 

determinant of CAD (sensitivity 78%, specificity 

82%).[13] Calcification of the aortic valve is also 

associated with a high presence of CAD (90%).[14] Our 

study showed AS to be the most frequent 14/41(34.15%) 

valvular pathology having concomitant CAD. In general, 
because angina is a poor marker of CAD in patients with 

AS, coronary angiography is recommended in 

symptomatic patients before AVR in men older than 35 

years; premenopausal women older than 35 years with 

coronary risk factors, as well as asymptomatic men older 

than 45 years; women older than 55 years; and those 

with 2 or more coronary risk factors.[3] CAD is less 

prevalent in patients with AR than in those with AS,[15-18] 

which is related in part to the younger age of patients 

with AR. Our study findings well correlate with this, 

showing AR less commonly associated with CAD than 

much more common association of AS with CAD. The 

prevalence of CAD in patients with MS (an average of 

20%) is lower than in patients with aortic valve 

disease,[19,20] an observation explained principally on the 

basis of differences in age and gender. Nonetheless, 

because of the impact of untreated CAD on perioperative 

and long-term postoperative survival, preoperative 

identification of CAD is of great importance in patients 

with AR or MS and those with AS.  

 
The relation between MR and CAD is unique in that 

CAD is frequently the cause of this valve lesion. Neither 

angina nor heart failure symptoms are reliable markers of 

CAD in these patients. In patients undergoing 

catheterization to evaluate the cause and severity of MR, 

CAD is present in an average of 33%.[21,22] Findings of 

our study showed 10/41(24.40%) of MR patients having 

significant CAD. In patients undergoing catheterization 

for acute ischemic syndromes, an average of 20% have 

associated MR.[23] Those with chronic CAD and MR 

usually have lower LV ejection fractions and more 
extensive CAD than those without MR.[21,24] However, 

CAD is infrequent in patients with degenerative MV 

disease undergoing surgery. In a large series, only 1.3% 

of such patients had CAD and they only had single-

vessel disease. Thus, routine coronary angiography is not 

indicated in patients undergoing MV surgery for MR due 

to MV degeneration in the absence of symptoms and 

without risk factors when they are less than 45 years of 

age.[25] 
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Regarding the age for coronary angiography in valvular 

heart disease patients our findings are similar to sonmez 

K etal,[6] from turkey; and Kruczan etal,[7] from the 

Brazil. We found that age ≥35 years mentioned in 

ACC/AHA guidelines[3] is not appropriate for our 

population, and the age > 40 years mentioned in ESC 
Guidelines[4] is more suitable to screen our surgical 

valvular heart patients for concomitant CAD. The latest 

AHA/ACC Guidelines-2014[26], are recommending 

coronary evaluation prior to valve surgery in men 

>40years of age, postmenopausal women and people 

having other coronary risk factors; just like our study 

findings. 

 

LIMITATIONS OF THE STUDY 

Our study has got several limitations. We studied both 

Afghani and Pakistani populations in whom there are 

many cultural and socioeconomic differences which may 
be potential confounding variables. Being developing 

and underdeveloped countries Pakistan and Afghanistan 

are predominantly having burden of Rheumatic valvular 

heart disease; however the disease is not categorized into 

the Rheumatic and Degenerative groups in our study 

population. 

 

Our study is a single center hospital based cross sectional 

study, while for depicting the true picture of the CAD 

associated with surgical VHD large sampled population 

based multicenter studies are more appropriate. 
 

CONCLUSION 

From the results of this study, it is concluded that: 

 As in our study population age group of 35 to 40 

years in both male and female, did not have any 

significant CAD; hence at the age of 35 to 40 years 

in both male and female, routine screening Coronary 

Angiography should not be done without clinical 

suspicion of CAD, in Pakistani and Afghani patients 

having VHD requiring valvular open heart surgery. 

The European (ESC) guidelines-2012[4] and 
ACC/AHA guidelines-2014[26], are closer to our 

study findings and should be followed, rather than 

the ACC/AHA guidelines-2008.[3] 

 In male smoker, hyperlipidemic; and in female 

diabetic, hypertensive or hyperlipidemic patients; 

the patients with AS or MR; aged 41 to 50 years 

coronary angiography should be performed prior to 

valvular open heart surgery. 

  In patients aged 51 to 60 years and those older than 

60years, both male and female, routine coronary 

angiography should be performed prior to open heart 

valvular surgery to screen for associated significant 
CAD. 

 Further larger population based multiple centers 

studies are required to establish workable guidelines 

for Pakistani and Afghani having VHD requiring 

open heart surgery. 
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