FREQUENCY OF CORONARY ANOMALIES AMONG PATIENTS
WITH TETRALOGY OF FALLOT

Zia-Ullah', Imran Khan Khalil?, Zia Ul-Haq?®

ABSTRACT

Objective: We report the results of our retrospective cross sectional study from January 2015 through June 2017, with
regards to frequency of coronary anomalies among patients with tetralogy of Fallot at a tertiary care hospital.

Methodology: Computed tomography angiography (CTA) results of tetralogy of Fallot were extracted from pediatric
cardiology clinic of Hayatabad Medical Complex, Peshawar from January 2015 to June 2017. All the CTAs were taken
with the help of Toshiba 64 aquiloin machine and reviewed by pediatric cardiologist. Overall, data was summarized
using tables and graphs. Statistical analyses were performed using SPSS version 22. Statistical significance was de-
fined as p<0.05.

Results: Total of 105 patients was included in the study. Age range was from 2 and half months (0.21 years) to 30
years with mean age of 7.5 years (Standard Deviation 6.5 years). Males were 64 (61%) while females were 41 (39%).
Coronary anomalies were present in 4 patients i.e. 3.8%. The most common anomaly was that of the single coronary
artery i.e. 1.9%. In one patient left anterior descending artery originated from right coronary artery and one patient had
large conal branch of right coronary artery in front of infundibulum.

Conclusions: Coronary anomalies were present in 3.8% of patients with tetralogy of Fallot. The most common anomaly
was the single coronary artery followed by left anterior descending (LAD) from right coronary artery and large conal

branch of right coronary artery (RCA) in front of right ventricular outflow tract (RVOT)
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INTRODUCTION

Tetralogy of Fallot (TOF) is the most common
cyanotic congenital heat disease’. It occurs in 3 of
every 10,000 live births and comprises almost 10% of
all congenital heart disease?. This anomaly consists
of an inter-ventricular communication, also known
as a ventricular septal defect, obstruction of the right
ventricular outflow tract, overriding of the ventricu-
lar septum by the aortic root, and right ventricular
hypertrophy?®. Diagnosis is usually established with
transthoracic echocardiography*®. Computed tomo-
graphic angiography (CTA) is also complementary to
echocardiography in diagnosing tetralogy of Fallot®.
Coronary artery abnormalities are associated with TOF
in 5% to 8% of cases®’. The most common pattern is
the left anterior descending (LAD) artery arising from
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right coronary artery which follows an anterior path to
the right ventricular infundibulum?2. A prominent conal
branch of the right coronary artery may also run in
front of the infundibulumé®, a potential site of surgical
incision. These findings change the surgical approach,
involving the introduction of a conduit between the right
ventricle and the pulmonary arteries (RV-PA conduit)
rather than right ventricular infundibulotomy because of
the possible associated myocardial ischemic damage®.
Another anomaly is that of a single coronary artery and
some studies have reported this to be the most com-
mon pattern®®. One study has reported the origin of
circumflex coronary artery from right coronary artery!.
Though the diagnosis of coronary artery anomalies in
Tetralogy of Fallot can be made with echocardiography,
various studies have shown low sensitivity for this mo-
dality''3. Though invasive angiography is gold standard
for the diagnosis of coronary anomalies in TOF, it is not
without risks. Cardiac CT angiography is an attractive
alternative not only because the risks of an invasive
examination are avoided, but also because sedation
risks also are eliminated in most cases”'*. As depicted
earlier, coronary distribution impacts upon the decision
making for surgery and subsequent management so it
is necessary to find the origin and course of coronaries
in TOF patients before proceeding to surgery'. This
study aimed to determine the frequency of coronary
anomalies among patients with tetralogy of Fallot from
January 2015 through June 2017 in pediatric cardiology
unit of a teaching hospital.
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METHODOLOGY

Computed tomography angiography (CTA)
results of patients with tetralogy of fallot (TOF) were
extracted from pediatric cardiology clinic of Hayatabad
Medical Complex, Peshawar from January 2015 to June
2017. Allthe CT angiograms were taken with the help of
Toshiba 64 aquiloin machine and reviewed by pediatric
cardiologist and all patients with above diagnosis were
included in the study. Overall, data was summarized
using tables and graphs. All statistical analyses were
performed using SPSS version 22. Statistical signifi-
cance was defined as p<0.05.

RESULTS

Total of 105 patients was included in the study.
Age range was from 2 and half months (0.21 years) to
30 years with a mean age of 7.5 years. Males were 64
(61%) while females were 41 (39%). Coronary anomalies
were present in 4 patients (3.8%). The most common
anomaly was that of the single coronary artery 2 (1.9%).
In one patient (1%) left anterior descending (LAD) artery
originated from right coronary artery (RCA) and one
patient (1%) had large conal branch of right coronary
artery (RCA) in front of infundibulum. All these coronary
anomalies were only noted in male patients. (P value
0.44)

Table1: General Characteristics

Variable Value
Total no. of patients 105
Males 64(61%)
Females 41(39%)
Mean age 7.5 years
Minimum 2.5 months
Maximum 30 years

Table2: Coronary anomalies

Coronary anomalies No (%)
No coronary anomaly 101 (96.20)
Single coronary artery 2(1.9)
LAD from RCA 1(1)
Conal branch in front of RVOT 1(1)

Table3: Distribution of coronary anomalies among

gender
No cor- | Single LAD Conal
onary coro- from branch
anom- nary RCA in front
aly artery of RVOT
Male 61 02 01 01
Female 41 00 00 00

DISCUSSION

The surgical management of tetralogy of Fallot
(TOF) may be complicated by anomalies in the course
and distribution of coronary arteries’®. Injury to the
anomalous coronary artery during repair of TOF may
cause myocardial infarction and may lead to death',
SO accurate preoperative assessment of coronary
anatomy is essential to avoid postoperative compli-
cations. Although transthoracic echocardiographic
analysis remains the first-line imaging modality for the
preoperative evaluation of patients with TOF, computed
tomographic angiographic analysis had 100% sensitiv-
ity and 100% specificity for detecting coronary artery
abnormalities'®. In this study computed tomographic
angiographic results of 105 patients were reviewed and
coronary anomalies were noted in 4 patients (3.8%).
The incidence of coronary anomalies in TOF patients is
lower in our study in comparison to most other studies
by Hussain', Kervancioglu'®, fellows?, Gumbiene®. The
most common anomaly in our study was that of the sin-
gle coronary artery i.e. in 2 patients (1.9%). This finding
is consistent with some other studies by Hussain',
farsani® and Hekmat?'. Studies by Kervancioglu'®, Eu-
gene, bailiard? have shown LAD from RCA as the most
common coronary anomaly in TOF patients, while in
our study one patient (1%) had left anterior descending
(LAD) artery originated from right coronary artery (RCA)
ranking second most common anomaly and one patient
had large conal branch of RCA in front of infundibulum.
An another finding that we noted in our study was that
all the coronary anomalies were found to be in male
patients with TOF and female patients were devoid of
them but this finding was statistically non-significant.

Our study has some limitations. First, there is
the matter of a selection bias, for which we selected
only patients with a diagnosis of coronary anomaly in
tetralogy of Fallot obtained from computed tomographic
angiography, and from which we excluded patients
whose CT angiographic scans were negative (either
true or false negative). Second, the results of the study
are those of a single center. Therefore, it might not be
accurate to generalize these results beyond centers
that have experience and equipment similar to ours.
It is recommended to conduct a multicenter study to
confirm our results

CONCLUSION

This study showed the incidence of coronary
artery anomalies to be 3.8 % that is lower than most
other studies in this regard. The most frequent coronary
artery anomalies were the single coronary artery ostium,
followed by the left anterior descending (LAD) artery
arising from the right coronary artery (RCA) and large
conal branch of the right coronary artery that crossed
in front of right ventricular tract outflow tract (RVOT)
making it surgically important.

KJMS September-December, 2018, Vol. 11, No. 3

413



REFERENCES

1.

10.

11.

12.

Apitz, C., Webb, G. D. & Redington, A. N. Tetralogy
of fallot. The Lancet 374, 1462-1471 (2009).

Bailliard, F. & Anderson, R. H. Tetralogy of fallot.
Orphanet Journal of Rare Diseases 4, 2 (2009).

Chrysostomou, C., Domnina, Y. A., Kazmerski, T. M.,
Munoz, R. & Morell, V. O. Tetralogy of Fallot. Critical
Care of Children with Heart Disease, 199-206 (2010).

Nelson, J. S., Bove, E. L. & Hirsch-Romano, J. C.
in Pediatric and Congenital Cardiology, Cardiac
Surgery and Intensive Care (Springer-Verlag London
Ltd, 2014).

Stewart, R. D., Mavroudis, C. & Backer, C. L. Te-
tralogy of Fallot. Pediatric Cardiac Surgery, Fourth
Edition, 410-427 (2013).

Frank, L. et al. Cardiovascular MR Imaging of
Conotruncal Anomalies 1. Radiographics 30, 1069-
1094 (2010).

Bardo, D. M., Asamato, J., MacKay, C. S. & Minette,
M. Low-dose coronary artery computed tomography
angiogram of an infant with tetralogy of fallot using
a 256-slice multidetector computed tomography
scanner. Pediatric cardiology 30, 824-826 (2009).

Fellows, K. E. et al. Results of routine preoperative
coronary angiography in tetralogy of Fallot. Circu-
lation 51, 561-566 (1975).

Farsani, H. Y. Determination of TOF characteristics
in Iranian patients. Iranian Journal of Pediatrics 17,
5-10 (2007).

Hussain, |., Patel, N., Ghaffar, A. & Kundi, A. Coro-
nary anomalies in Pakistani children with tetralogy
of Fallot. J Coll Physicians Surg Pak 20, 3-5 (2010).

Dabizzi, R. et al. Associated coronary and cardiac
anomalies in the tetralogy of Fallot. An angiographic
study. European heart journal 11, 692-704 (1990).

Santoro, G. et al. Echocardiographically guided
repair of tetralogy of Fallot. The American journal of
cardiology 73, 808-811 (1994).

13.

14.

15.

16.

17.

18.

19.

20.

21.

Need, L. R., Powell, A. J., del Nido, P & Geva, T.
Coronary echocardiography in tetralogy of Fallot:
diagnostic accuracy, resource utilization and surgical
implications over 13 years. Journal of the American
college of cardiology 36, 1371-1377 (2000).

Blum, A., Gervaise, A. & Teixeira, P. Iterative re-
construction: why, how and when? Diagnostic and
interventional imaging 96, 421 (2015).

Jivanii, S. G., Rubens, M. & Seale, A. Diagnosing rare
cases of anomalous origin of the coronary arteries
in tetralogy of Fallot using CT in an infant and an
adult. Cardiology in the Young 25, 1396-1398 (2015).

Dabizzi, R. P. et al. Distribution and anomalies of
coronary arteries in tetralogy of fallot. Circulation
61, 95-102 (1980).

Meyer, J., Chiariello, L., Hallman, G. & Cooley, D.
Coronary artery anomalies in patients with tetralogy
of Fallot. The Journal of thoracic and cardiovascular
surgery 69, 373-376 (1975).

Vastel-Amzallag, C. et al. Diagnostic accuracy of
dual-source multislice computed tomographic
analysis for the preoperative detection of coronary
artery anomalies in 100 patients with tetralogy of
Fallot. The Journal of thoracic and cardiovascular
surgery 142, 120-126 (2011).

Kervancioglu, M., Tokel, K., Varan, B. & Yildirim, S.
V. Frequency, origins and courses of anomalous
coronary arteries in 607 Turkish children with tetral-
ogy of Fallot. Cardiology journal 18, 546-551 (2011).

Gumbiene, L. & Karalius, R. Congenital coronary
artery anomalies in patients with tetralogy of Fallot.
Medicina (Kaunas, Lithuania) 38, 191-193 (2001).

Hekmat, M. et al. Associated coronary anomalies
in 135 Iranian patients with tetralogy of Fallot. Asian
Cardiovascular and Thoracic Annals 13, 307-310
(2005).

ONLINE SUBMISSION OF MANUSCRIPT
It is mandatory to submit the manuscripts at the following website of KIMS. It is
quick, convenient, cheap, requirement of HEC and Paperless.

Website: www.kjms.com.pk

The intending writers are expected to first register themselves on the website
and follow the instructions on the website. Author agreement can be easily
downloaded from our website. A duly signed author agreement must accompany

initial submission of the manuscript.

414

KJMS September-December, 2018, Vol. 11, No. 3



