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ABSTRACT

Objective: To find frequency of congenital coronary artery anomalies in patients, undergoing coronary
angiography.

Study Design: Observational Cross Sectional study.

Place and duration: This study was conducted at the Cardiac Catheterization Laboratory of Lady Reading Hospital
Peshawar from March 2009 to March 2020.

Materials and Methods: In this study, a total of 21,362 coronary Angiographies were performed for work up of
Coronary artery disease.

Results: Coronary Artery Anomalies were found in 1.9% (n=405) patients. Mean age was 48.5+12.5 years. Males
were 69.2% (n=280) and female were 30.7 %( n=124). The most common anomaly was anomalous origin of Right
Coronary Artery from posterior sinus of Valsalva. It was found in 38.5% (n=156) patients. The diagnostic catheter
used was Judkin Right 4, while in 15 patients, it was engaged with Amplatz Right catheter, AR 1. Second most
common anomaly was separate origin of Left Anterior Descending artery and Left Circumflex artery. It was found
in 30.7%(n=124) patients. All were engaged with Judkin Left, JL 4 Catheters. The third most common anomaly was
abnormal origin of Left Circumflex from right sinus of Valsalva in 15.3%(n=62). All were engaged with Judkin
Right 4 catheters except in 15 cases, which required 3DRC. Anomalous origin of Right Coronary Artery from left
sinus of Valsalva was found in 11.5%(n=46) patients. All were engaged with JL 4 catheters. Only 1% (n=4) patients
had LAD-RYV fistula. All were engaged with Judkin Left 3.5 catheter.

Conclusion: Coronary artery anomalies were rare findings in adults. Most common anomaly was the anomalous
origin of Right Coronary Artery from posterior sinus.
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INTRODUCTION It occurs in less than 1% of the population.® It is
important to appropriately identify the coronary
anomalies because they have the propensity to develop
fixed or dynamic myocardial ischemia and sudden
cardiac death.?

Coronary artery anomalies, although less frequent than

Coronary artery anomalies, CAD, defined as those
angiographic findings in which the number, origin, and
termination of the arteries are rarely encountered in the
general population.
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Peshawar. ages, in both sexes and as a possible etiology in
3 Department of Cardiology, Kuwait Teaching Hospital myocardial ischemia, infarction, and sudden death, as
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observed. Coronary artery anomalies were discovered
in less than 1% of angiography series. Since the number
of angiographies and coronary bypass operations are
increasing significantly every day, these anomalies are
of clinical importance. However, data about left
anterior descending artery anomalies in literature is still
scarce.*®

Few studies have been conducted on congenital
coronary artery anomalies in our set up. The rationale
of the study is to find the frequency of congenital
coronary artery anomalies. This study may enable us to
plan proper management strategy for patients with
congenital coronary artery anomalies. It can also help
us in selecting proper catheters for cannulation of these
anomalous arteries.

MATERIALS AND METHODS

This observational, cross-sectional study was conducted
at Department of Cardiology, Postgraduate Medical
institute, Lady Reading Hospital, Peshawar Pakistan;
from March 2009 to March 2020.This is a tertiary care
hospital which receives patients from across the City
and the province. Non probability sampling was done
and sample size was calculated to be 1362 using WHO
sample size calculator.

Patients were included from both genders, undergoing
coronary angiography for work up of coronary artery
disease in Post Graduate Medical Institute, Govt. Lady
Reading Hospital Peshawar. All those patients were
excluded from study who had undergone percutaneous
coronary intervention previously, undergone CABG
(Coronary artery bypass grafts.), and those having
congenital valvular heart diseases and congenital heart
disease.

Patients admitted to Cardiology Unit Lady Reading
Hospital Peshawar, via Out Patient Department or
Casualty and undergoing Coronary angiography for
Work up of CAD were enrolled in the study. The
diagnostic Criteria for CAD was defined in terms of
stable angina, unstable angina, Q-wave MI and non Q-
wave ML.* Approval of ethical committee was taken
from Lady Reading Hospital. The patients were
requested to give written informed consent. Coronary
angiography was then performed in these patients
through femoral artery or radial artery. The
angiography report was analyzed and those with
anomalous coronary arteries were selected for further
assessment. The films were reviewed by two
cardiologists independently before being finally
classified. In case of difference of opinions, a consensus
was reached. The data thus collected were documented
on a pre designed questionnaire. The types of catheters
used for cannulation of these anomalous arteries were
also documented in the questionnaire.

Data obtained after coronary angiograms were
documented on the proforma. SPSS version 20 was
used for data analysis. Ratio for sex distribution and

Mean + SD for age distribution was computed. For
categorical variables like Anomalous origin, single
coronary artery, intercoronary communication, and
coronary artery fistulae, frequencies and percentages
were computed. The results were presented as Tables
and Graphs wherever required.

RESULTS

Out of 21,362 patients, 29.4% (n=400) were females as
compared to 70.6% (n=962) males. It is shown in Fig 1.
The mean age of the sample was 53.86 years with a SD
of 10.65 years. Coronary Artery Anomalies were found
in 1.9% (n=405) patients as shown in figure 2.

Out of these 405 patients, mean age was 48.5t12.5
years. Males were 69.2% (n=280) and females were
30.7% (n=124).

The most common anomaly was the anomalous origin
of Right Coronary Artery from posterior sinus of
Valsalva. It was found in 38.4% (n=156) patients. The
diagnostic catheter used was Judkin Right 4. Only in 15
patients, it was engaged with AR 1.

Second most common anomaly was separate origin of
Left anterior descending artery and Left circumflex
artery. It was found in 30.7% (n=124) patients. All
were engaged with JL 4 Catheters. The third most
common anomaly was anomalous origin of Left
Circumflex from right sinus of Valsalva in 15.3%
(n=62) patients.
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Graph No.1: Gender distribution of coronary artery
anomalies
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Graph No.2: Frequency of Coronary artery anomalies

All were engaged with Judkin Right 4 catheter except
14 cases, with 3DRC. Anomalous origin of Right
Coronary Artery from left sinus of Valsalva was found
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in 11.5% (n=46) patients. All were engaged with JL 4
catheters. Only 4 patients (1%) had LAD-RV fistula. It
was engaged with Judkin Left 3.5 catheter.

The results are shown in the Figure 3 and table 1.
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Graph No.3: Distribution of coronary artery anomalies

Table No.1: Different types of catheters used for
engagement of anomalous arteries

Sr. | Anomalies %ages | Catheters

No.

1 Anomalous origin of | 38.4% | All were
Right Coronary Artery engaged with
from PSV. JR 4, 15 cases

engaged with
AR 1.

2 Separate origin of left | 30.7% | JL 4.
anterior Descending and
Left Circumflex artery.

3 Left Circumflex from | 15.3% | All were
RSV. engaged with

JR 4 except
15 with
3DRC.

4 Anomalous RCA from | 11.5% | JL 4.

LSV
5 LAD from RC fistula. 3.8% JL 35

AO-Anomalous Origin:
SO-Separate Origin
RCA-Right Coronary Artery
LAD-Left Anterior Descending Artery
RSV-Right Sinus of Valsalva
LCxA-Left Circumflex Artery

DISCUSSION

Coronary artery anomalies are rare and found in less
than 1% population. It is important in a sense that they
are an important source of ischemia and sudden cardiac
death. "*® According to our knowledge this is the largest
study dealing with the frequency of congenital coronary
artery anomalies in Northern Pakistan.

We studied 21,362 coronary angiographies from March
2009 to March 2020 in a cross sectional way for work
up of Coronary Artery Disease. Anomalies were found
in 405 patients (1.9%). The mean age of the patients
having anomalies was 48.5 +12.5 years. Males were
69.2% (n=280) and females were 30.7% (n=124). This
is consistent with international studies. Normal
coronary anatomy has not been well described in
studies on the embryological development of heart and
the pathophysiology of coronary anomalies is not well

understood. There are no major works based on
unselected large populations defining normal anatomy
or variations in the normal arrangements of coronary
arteries.™

A description of the normal is necessary in order to
define the abnormal. The work of Angellini, published
in 1989, brought to bear a definitive concept in this
area. As stated in this work, the primary assumption is
that the term normal must apply to 99% of the
population, which automatically implies that the
prevalence of the coronary artery anomalies must be
below 1%. Similar ratios have been reported in several
large reports.** ** In these studies, the incidence of
coronary artery anomalies is given as 0.2-1.34%. The
incidence of coronary anomalies in our study is 1.9%.
In this way, this figure is quite consistent with these
studies.

The vast majority of the patients who visited our
catheterization lab are adults. Probably for this reason,
coronary artery anomalies co-existing with major
cardiac congenital anomalies were not found in our
study. Also, clinically more dramatic pictures, with
lethal natural histories in early infancy, such as Bland
White Garland syndrome, are not present. Anomalous
left coronary artery originating from the pulmonary
artery (ALCAPA) is a rare congenital anomaly, present
in 1 out of 300,000 live births. This anomaly may cause
myocardial ischemia or infarction, mitral insufficiency,
congestive heart failure, and death in early infancy, if
not treated. Since 90% of these die in infancy of
myocardial infarction, congestive heart failure, or
sudden death, it is not surprising that in our grown-up
population we did not find a patient with Bland-White-
Garland syndrome.**

Coronary arteriovenous fistulae (CAVF), represent an
anomalous termination. CAVF, first described by
Krause in 1865, are present in 1 of 50,000 live births i.e
0.002% of the general population. It is present in 4 out
of 1362 cases (1%) our study. This may be congenital
or acquired (traumatic, infections or iatrogenic). An
angiographic classification scheme has been proposed
by Sakakribara et al X’

Coronary artery fistula is treated as left to right shunts.
The magnitude of the shunt can be determined by
hemodynamic studies; if there are no ischemic
symptoms due to coronary steal, surgical indications
depend primarily on the magnitude of the shunt.
Coronary left sided cameral fistulae must be evaluated
as aortic sufficiency. These may also cause ischemic
symptoms, and the treatment modality for these
anomalies should depend on the symptoms and left
ventricular junction'®*,

Anomalies of the aortic origins of the coronary arteries
represent one third of all coronary anomalies. This
figure is same in our series. In our series, there were
15.3% of left circumflex arising from RSV. While there
were 11.5% of RCA from LSV. LMCA from RSV
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represents the most serious coronary anomaly of the
origin, associated with the highest incidence of
symptoms and sudden death .** ** Fortunately, there
were no such cases in our series of patients. The reason
could be that since it is a rarity. Thus further large
studies are needed to find it.

Most common anomalies in our patients were
anomalous origins of RCA from posterior sinus of
valsalva. It was found in 156 patients (38.4%). Second
most common anomaly was separate origins of Left
anterior descending artery and Circumflex artery. They
usually pose no serious threats. The problem is
engagement of these wvessels during coronary
angiography. Their frequency is the same as in
international studies.*®

CONCLUSION

Coronary artery anomalies are rare findings in adults.
Most are discovered incidentally in adult population.
The most common anomaly was the anomalous origin
of Right Coronary Artery from posterior sinus of
Valsalva. They are usually engaged with Judkin
Catheters.

Author’s Contribution:

Concept & Design of Study:  Noor ul Hadi
Drafting: Tarig Nawaz, Asfandiyar
Data Analysis: Syed Tahir Shah, Farooq

Ahmad, Mushtag Ahmad
Noor ul Hadi, Tariq
Nawaz

Noor ul Hadi

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Gowda RA, Khan IA, Undavia M, Vasavada BC,
Sacchi TJ. Origin of all major coronary arteries
from left sinus of Valsalva as a common coronary
trunk. Angiol 2004;55:103-5.

2. Jim MH, Siu CW, Ho HH, Miu R, Lam L, Chan
RH, et al. Anomalous origin of right coronary
sinus: incidence, characteristics and a systematic
approach for rapid diagnosis. J Interv Cardiol
2005;18:101-6.

3. Correia MJ, Faria JL, Cardoso PP,Torres D,
Martins LP, Adao M, et al. Percentage of coronary
anomalies in a population of patients undergoing
coronary angiography: a retrospective study. Rev
Port Cardiol 2004;23:671-81.

4. Figueroa Y, Altieri Pl, Banchs H, Escobales N,
Crespo M, Defendini E, et al. Coronary artery
abnormalities in Puerto Rico. PR Health Sci J
2006;25:225-7.

5. Eber B, Kilzer K, Luha O, Schumacher M,
Fruhwald FM, Gasser R, et al. Coronary artery

Revisiting Critically:

Final Approval of version:

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

anomalies in adulthood: Wein Med Wochenschr
2005;141:406-11.

Tuncer C, Batyraliev T, Yilmaz R, Gokee M,
Eryonucu B, Koroglu S. Origin and distribution
anomalies of the left anterior descending artery in
70,850 adult patients: multicentre data collection
Catheter. Cardiovasc Interv 2006;68:574-85.
Aydinlar A, Cicek D, Senturk T , Gemici K, Serdar
OA, Kazazoglu AR, et al. Primary congenital
anomalies of the coronary arteries: a coronary
arteriographic study in Western Turkey. Int Heart J
2005; 46:97-103.

Rahim F, Younas M, Jan amin, Talat A. Pattern of
congenital heart disease in children at tertiary care
centre in Peshawar. Pak J Med Sci 2003;19:19-22.
Lashari MN, Ashraf T, Kundi A. High risk
coronary artery anomalies in 5131 adult patients
undergoing coronary arteriography at NICVD
Karachi. Pak J Cardiol 2000;17:36-40.

Gol MK, Ozatik MA, Kunt A, Iscan Z, Yavas S,
Soylu M et al. Coronary artery anomalies in adult
patients. Med Sci Monit 2002;8:636-41.

Angelini P. Normal and anomalous coronary
arteries: Definitions and classifications. Am Heart J
1989;117:418-34.

Dodge-Khatami A, Mavroudis C, Backer CL.
Congenital heart surgery nomenclature and
database project : Anomalies of the coronary
arteries. Ann Thorac Surg 2000;69 :270-97

Kardos A, Babai L, Rudas L, Gaal T, Horvath T,
Talosi L, et al. Epidemiology of Congenital
Coronary  Artery Anomalies: A  Coronary
Arteriography study on a Central European
Population. Cath Carovasc Diag 1997;42:270-5.
Bland EF, White PD, Garland J. Congenital
anomalies of the coronary arteries: report of an
unusual case associated with cardiac hypertrophy.
Am Heart J 1933;8:787-801.

Mcminn RMH. Last's Anatomy 9" ed. Singapore:
Churecill Livingstone;1995.

Sakakibara S, Yokoyama M, Takao A, Nogi M,
Gomi H: Coronary arteriovenous fistula. Am Heart
J 1966;72:307-14.

Roberts WC. Major anomalies of coronary arterial
origin seen in adulthood. Am Heart J 1986;111:
941-63.

Burke AP, Farb A, Virmani R, Gooddin J, Smialek
JE. Sports-related and non-sports-related sudden
cardiac death in young adults. Am Heart J 1991;
121:568-75.

Yamanake O, Hobbs RE. Coronary artery
anomalies in 126,595 patients undergoing coronary
arteriography. Cathet Cardiovasc Diagn 1990;21:
28-40.

Taylor AJ, Byers JP, Cheitlin MD, Virmani R.
Anomalous right or left coronary artery from the
contralateral ~ coronary  sinus:  “high  risk”
abnormalities in the initial coronary artery course
and heterogenous clinical outcomes. Am Heart J
1997;133:428-35.



