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Abstract

Introduction: Coronary artery anomalies (CAA) are diverse abntitiee Methods. A retrospective review of
coronary imaging of 17,245 patients over 2 years warformed. Patients with CAA detected on echadogrdphy,
invasive coronary angiography (CAG) and multidedecomputed tomographic angiography (MDCTA) werepared.
Results: CAAs were detected in 257 patients (1.49%). Prexaewere: absent left main trunk- 0.319%, anomalous
coronary artery from opposite sinus (ACAOS)- 0.516&6ronary fistulae- 0.203%, myocardial bridge- 93%,
malignant anomalies- 0.3%. The commonest CAA wagmtileft main trunk. The yield of echocardiograplegatively
correlated with age (r=-0.6). CAG and MDCTA weraialy(p=1) for detection of absent left main tru@AG had low
sensitivity (58.3%) and MDCTA was better than ikQu01) for detection of abnormal high origin. FOCAQOS,
detection by both were not different (p=0.5) b tdourse was delineated better with MDCTA than W@i#&G (p=0.05).
Both were equal for detection of intramyocardialrse (p=0.5). However, MDCTA delineated its coubséter than
CAG (p<0.01). Echocardiography had 93% sensitifdty fistula in those <12 years in age. Radiatiopasure with
CAG, 7.3 £ 2mSv, was lower than that with MDCTA,.34 3mSv (p<0.01). It correlated with CAA score(r3), with
CAG but not with MDCTA. Contrast exposure correthtgith CAA score (r=0.4) for adults with CAG but thwith
MDCTA. Conclusion: Echocardiography reliably detects CAAs in childré@AG and MDCTA are comparable for
detection of most CAA. MDCTA delineates the coulmstter than CAG. For MDCTA, radiation exposure i@ n
correlated with complexity of CAA in contrast taathwith CAG.

Key words: Coronary artery anomalies; Echocardiography; CasoAagiography; Computed Tomography; Radiation
Exposure

I ntroduction

Coronary artery anomalies (CAA) are rare congenital  infarction can occur in such patients, like thoaégnts
conditions with an incidence ranging from 0.17% in  with Anomalous Coronary Artery from the Opposite

autopsy cases to 1.2% in angiographically evaluated Sinus (ACAOS) notably among young athletes [1,4-6].
cases [1-3]. Most of these CAAs are not clinically  In some cases the aberrant vessel, which passeseret

important. However, nonfatal or fatal acute myoaard the aorta and the main pulmonary artery, can cause
Manuscript received 7September 2016 sudden death [_1]. Echocardmgraphy is a_ non—m_ms_w
Reviewed: 08 October 2016 tool for detection of CAAs especially in pediatric
.t . . . . .
e e Ty o 2016 population. Its usefulness in adults is limited by
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acoustic factors. CAAs are evaluated with catheter [1,7]. Multidetector row-computed tomography
based coronary angiography (CAG), which is known as  (MDCT) is a new imaging technique. Its importanse i
a gold standard [1]. Contrast-enhanced electroimmbea gradually increased in the area of cardiac imagiig
computed tomography (EBCT) offers excellent spatial Magnetic resonance imaging (MRI) has often beed use
resolution and identifies most of the course an@nal to determine the CAA in equivocal cases.

Materials and Methods

Retrospective review of 17,245 patients, who unéetveoronary imaging at our institute over conseeu? years was
performed. Indications for evaluation included aagidyspnea, syncope or cyanosis. Patients diadriosbave any
CAA were retrospectively included in the study.

All patients underwent transthoracic echocardiogyafE33 XMATRIX, Philips Healthcare, Andover, USAhvasive
CAG was performed in flat-panel cath-labs (Philigedical systems, Nederland B.V.) under mono-pldnerbscopy
from femoral or radial arterial route.

(Figure-1) Absent left main trunk was revealedl&fh coronary angiogram with left anterior obliquew with caudal
angulation. The anomalous course of ACAOS was detexd on the basis of ‘dot’ and ‘eye’ signs in tiginterior
oblique view. Intra-myocardial course was detectedhe basis of systolic constriction of the paiic vessel. Coronary
fistulae were detected from visualization of comination of coronary artery with any chamber.

Figure 1: Invasive coronary angiograms showing coronary anomalies

A: Left anterior view showing left coronary artgfy arising from right sinus of valsalva with antarcourse
B: Right anterior oblique view showing right coropaartery (*) arising from left sinus of valsalvaitv interarterial
course

Patients underwent MDCT angiography (MDCTA), perfed with 128 slice MDCT scan (Somatom definition+tAST
scanner machine, Siemens Healthcare, Malvern, US/ARtive, prospectively electrocardiogram (ECGJgered scan
for coronary artery calcium scoring was followedaygontrast-enhanced, retrospectively ECG-gatetineoy MDCTA.
Out of initially obtained raw-data sets, standagdizmage reconstructions were performed at 25%,, 46 65% of the
RR-Interval, respectively and, if necessary, addal reconstructions throughout the whole cardigclec were
performed.

All acquired MDCTA images were transferred to aidatbtd CT 3-dimensional post-processing workstatiaonardo,
Siemens Healthcare, Malvern, USA). Axial and curwadtiplanar reformatted images, Maximum Intengttpjections,
and Volume Rendered images were analyzed for tterrdimation of the origin and course of coronartéeg, take-off
angles from the aorta, and size of the orificeg(Fé-2)
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Figure-2: Volume rendered 3-dimensional Multidetector computed tomographic angiogram images showing
coronary anomalies

A: Left circumflex artery (*) arising from right sus of valsalva with retrortic course
B: Right coronary artery (*) arising from left simof valsalva with interarterial cou

According to Angelini, 2007,[8] CAAs were defineddaclassified depending on anomalous origin andeleourse an
the dependent myocardial terrigorin addition to anatomical classification, anomslwere classified according
functional classification in benign and malignayfes.Scoring of anomalies was performed accordinRigatelli et al.
2012[9].

Statistical analysis- Continuous data vre expressed as mean + standard deviation (SD)wangl compared using tl
Student paired- t-test (&iled). Categorical variables were expressed aseptages, and were compare«-values)
using the Chsquare test with Yates correct or Fisher's exact test. A yalue <0.05 was considered to indic
significant differencePearson’s correlation analysis was used to exmloreelations (r) between CAA score, radiat
exposure, contrast expenditure etc. All statistazdtulations were performed 'h SPSS softwarelBM VERSION 20,
Chicago, USA).

Results

Prevalence-A total of 17,245 coronary artery evaluations weeeformed, of which 257 were found to have CAAsa
prevalence rate of 1.49%.

Age Distribution- The commonest anomaly detected in its was Anomalous Left Coronary Artery from Pulmagn
Artery (ALCAPA) (26.7% of CAAs in that ar-group). The commonest anomaly in pediatric agem(d-12 years) was
coronary artery fistula (52%). The commonest angrirathe entire pediatric age group 2 years) was ACAOS (42
of CAAs of that agegroup). The second most common CAA in pediatric grgaip was coronary artery fistula (37.5¢
The commonest anomaly in young adults-40 years) was anomalous high origin of coronargrgrirom same sinu:
The commonest anomaly in elderly population (>40 yeara$3 anomalous separate origin of Left Anterior d@esling
artery (LAD) and Left Circumflex artery (LCX) frorheft Sinus of Valsalva (LSV) (29.7% of anomaliestirat ag-
group) followed by anomalous onigof LCX from Right Sinus of Valsalva (RSV) (17 %3.

Sex Distribution-From 17,245 patients; 12,608 were male, out of lviie4 had CAAs. Six-three females out of 4637

had CAAs. The prevalence of CAAs in males was 1%b3thd prevalence in females w1.359%. The difference
between the prevalence in two genders was statlistiosignificant (p-0.43).
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Association with other congenital anomalies-In 28 patients (10.89%), the CAAs were associatild ether congenital
heart diseases (CHD). In 229 patients (89.12%)as wot associated with any CHD. Association witieotCHD was
extremely significantly higher in pediatric poputet as compared to that in adults (p<0.0001).

Anatomical Classification-Distribution and prevalence of all types and subtypf coronary anomalies was as per
Table-1. Nine patients had more than one type cA€A he commonest anomaly was separate origin @ bAd LCX
from LSV (0.319%). Second commonest one was anamadoigin of LCX from RSV (0.231%). The third comnest
anomaly was coronary fistula (0.203%).

Table-1: Distribution and prevalence of all subtypes of coronary anomalies

Anomaly Frequency | Prevalence
(%)
Anomalies of origination and course A 202 1.171
Absent left main trunk Al 55 0.319
Anomalous location of High A2a 31 0.180
coronary ostium within aorti¢ [ gy A2b 4 0.023
root or near proper aortic sinjis
of Valsalva (for each artery)
Anomalous location of PSV A3a 14 0.081
coronary  ostium  outside ascending aorta A3b 3 0.017
normal coronary aortic sinus SPA LCA A3el 5 0029
LAD A3e3 0 0
LCX A3e2 1 0.006
RCA A3ed 0 0
Anomalous location of RCA that arises Course between Ada3 26 0.151
coronary ostium at improperfrom LSV aorta and PA
sinus Course anterior to Ad4ab 4 0.023
PA
LAD that arise from RSV- anterior tpA4b3 2 0.012
PA
LCX that arises Posterior Adcl 1 0.006
from RSV atrioventricular
groove
Retroaortic Adc2 39 0.226
LCA that arises Retroaortic A4d2 1 0.006
from RSV Intraseptal Add4 | 4 0.023
Anterior to PA A4d5 1 0.006
Posterior Addl 1 0.006
atrioventricular
groove
Single coronary artery A5 10 0.058
Anomalies of intrinsic coronary arterial anatomy B 26 0.151
Split RCA B10a 8 0.046
Split LAD Bllb 1 0.006
Coronary hypoplasia B5 1 0.006
Intramural coronary artery B6 16 0.093
Anomalies of coronary termination C 35 0.203
Coronary cameral/ Coronary to PA fistlla To righntricle C2a 15 0.087
To right atrium C2b 13 0.075
others Cc2 7 0.041
Anomalous anastomatic vessels D 3 0.017
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LAD- Left Anterior Descending Artery; LCX- Left Giumflex artery; LSV- Left Sinus of Valsalva; PA- IRwnary
artery; PSV- Posterior Sinus of Valsalva; RCA- Ri@loronary Artery; RSV- Right Sinus of Valsalva.

Functional Classification- Amongst the patients with CAAs, 204 (79.4%) (Prenak, 1.183%) had benign anomalies
while 20.6% (prevalence, 0.307%) of patients hadignant anomalies. Malignant anomalies were detketdremely
significantly more commonly in patients youngerrt# years than that in patients older than 40syga¢0.0001).

Evaluation of CAAson different modalities

Absent left main trunk- CAG was performed in all 55 patients with absefitri@in trunk. It detected the anomaly in 54
patients. Amongst those 55 patients, 37 patiersts ahderwent MDCTA and the anomaly was identifiedli those
patients. For diagnosis of anomalous separatenodfiLAD and LCX; CAG and MDCTA were equivalent wino
significant difference (p=1.0). Origin of LAD andatignant intramural course were not identified meatient with
CAG.

Anomalous location of coronary ostium within aortic root or near proper aortic sinus of Valsalva-Thirty-five
patients had this anomaly. Invasive CAG was peréatim 21 patients amongst those. It detected thenaly in only 12
patients with a sensitivity of 58.3%. MDCTA detatttie anomaly in all 32 patients in whom it wasfgened. It had
sensitivity of 100% for detection of this anomaBoth, CAG and MDCTA had specificity of 100%. Forteetion of
anomalous origin of from similar sinus, MDCTA wastter than CAG (p=0.0001).

ACAOS- Amongst 87 patients with ACAOS, CAG was performed8 patients. It detected the anomaly in 76 pttien
with sensitivity of 98.6% and specificity of 100¥owever, it delineated the course properly in ofypatients. On the
contrary, MDCTA detected and delineated the coursdl 73 patients in whom it was performed. Sdad a sensitivity
of 100% and specificity of 100% for ACAOS. For ACAQthe difference between diagnostic accuracy oGGhd
MDCTA was not significant (p=0.49). Proper delineatof course after anomalous origin was signiftabetter with
MDCTA than with CAG (p=0.05).

Intra-myocardial cour se- Intra-myocardial course of a coronary artery wasehn 16 patients, out of which 15 patients
underwent CAG. The anomaly was detected in 13 patimongst those with a sensitivity of 88.89% spekificity of
100%. MDCTA was performed in 12 patients and thensely was diagnosed in all those patients withresisigity of
100% and specificity of 100%. CAG and MDCTA werengmarable for diagnosis of myocardial bridge, and th
difference was statistically insignificant (p=0.48owever, MDCTA delineated the intra-myocardialrse (length of
segment and depth) significantly better than CAE0(p002).

Anomalies of coronary termination-Thirty-four out of 35 patients with coronary fisagl underwent CAG. This CAA
was diagnosed in all those patients with CAG bet phoper course was delineated in only 31 patieiBCTA was
performed in 33 patients. The CAA was diagnose84rpatients amongst those and the course of fistulact was
delineated in all those 32 patients.

For diagnosis and course delineation of terminatioomalies, CAG and MDCTA were equivalent (p=0.48 8.61
respectively). Echocardiography had sensitivitp 8%6, specificity of 99.9%, for entire populationowever, in pediatric
age group, it had sensitivity of 92.8%, specifiafy99.6%. Its diagnostic accuracy for anomalousieation was very
significantly higher in pediatric population (<12ars) than that in adults (p=0.0016) and in patieith proximal and
larger fistulae than in those with smaller fistufemm distal vessels and branches (p<0.0001).

Anomalous anastomotic vessels-Out of 3 patients with abnormal anastomotic vessdl$ had their anomalies detected
on CAG and 2 had the anomalies apparent on MDCDBAdiagnosis of abnormal anastomotic vessels, CatHigher
sensitivity (100%) than that with MDCTA (66.67%)ot had equal specificity (100%). Proper coursendation of
abnormal anastomotic vessel was successful in 2mpatwith both of these modalities. For detectammd proper
delineation of course, the difference between MDGIMW CAG was statistically insignificant (p=1.0).
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Comparison of different modalities-The yield of echocardiography negatively correlatgith age (r=-0.6). Mean heart
rate at the time of MDCTA was 74.37+8.21 beatsrpiute (bpm), which was very significantly loweathmean heart
rate of 85.44+15.23 bpm during CAG (p=0.0001). Nedédper procedural beta-blockers to control heate rwas
significantly higher with MDCTA than that with CA@<0.0001). Mean fluoroscopy-time with MDCTA (2.2B82
min) was significantly lower than that with CAG 4&+2.5 min) (p=0.0001). Radiation exposure with GAG+2 mSyv,
was lower than that with MDCTA, 14.5+3 mSv (p<0.@pRadiation exposure for ACAOS was more than fivabther
anomalies with CAG (p<0.001), but not with MDCTA=®R18). (Figure-3) Radiation exposure with CAG etated
with CAA score (r=0.3), especially for origin andurse anomalies (r=0.6). With MDCTA, the radiatiexposure did
not correlate with CAA score (r=-0.019). (Figure-)ean contrast-expenditure during CAG (65.55+19.9 amd
MDCTA (63.15+£15.6 ml) were not different (p=0.5Zontrast-expenditure correlated with CAA score WitAG for
adults (r=0.42) but not with MDCTA (r=-0.04).

Figure-3: Bar diagram showing radiation exposure with different coronary anomalies with invasive X-ray
angiogram and computed tomogram

Al- Absent left main trunk; A2- Anomalous locatiohcoronary ostium within aortic root or near propertic sinus of
Valsalva; A3- Anomalous location of coronary ostiomtside normal coronary aortic sinuses; A4- Anamallocation
of coronary ostium at improper sinus, A5- Singleorary artery; B- Anomalies of intrinsic coronangesial anatomy;
C- Coronary cameral/ Coronary to pulmonary artestufa; D- Anomalous anastomatic vessels
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Figure-4: Scattered diagrams showing correlation of radiation exposure (E) with Coronary Artery Anomaly score
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A: Correlation on invasive coronary angiogram (80.
B: Correlation on multidetector computed tomogragmngiogram (r=-0.019)

Discussion

Prevalence-According to the current literature, CAAs occur approximately 1% of the general population. This
prevalence is derived from invasive CAG studiedqrered for suspected CAD. Necropsy studies repeendower
numbers: Alexander and Griffith observed only 54A3An 18,950 cases (0.3%).[2] These studies werddd by entry
bias and lack of clear diagnostic criteria, whiathbare prerequisites for defining the true prewaéein a population.
The first study adopting strict criteria for assegsCAAs was performed by Angelini and co-workef®][ They
reported a 5.64% prevalence of CAAs, which was drighan the usually cited prevalence derived framiggraphic
reports, but comparable to one of the first reposisag 64-slice CT [10]. The later study reportegravalence of 7.9%
of CAAs of origin and further course, in mainly sptomatic patients [10]. De Jonge and co-workers disscribed a
prevalence of 7% of CAAs including coronary fistifd 1]. In our study, an overall of 257 patientg1@Pb) with CAAs
were identified amongst 17,245 patients. This tdsujuite similar to that observed in a large aggaphic series [12] as
well as in two large MDCTA studies dealing eitheithm- or 16-slice CT scanner and including 1758epds [6] or
with 64-slice CT in 1495 patients [13]. Howevereavsuch large studies do not reflect general ptipulaas only
symptomatic patients with indications for either GAor MDCTA were considered. Our findings are simita
previously published angiographic studies [10,1BAlthough Wilkins et al (1988), [15] as well as nfanaka et al
(1990),[12] in the largest angiographic trial inditug 126,595 patients, reported a different prewadein their study
population. Nevertheless these inconsistent firgliegncerning the prevalence of CAAs and, moreoddferent
subgroups suggest that the described numbers dge relevant for those particular study populatiorihese
discrepancies in reported prevalence might be cabgereferral bias. Some of these patients with GAwWight have
been or were referred because of known presendeAdf and not because of unrelated factors as ingieeral
population. Therefore, a general conclusion fomgspmatic individuals cannot be drawn. Recently &aalrtiri and
colleagues (2008) reported a 1.5% prevalence of @S8/As detected by MDCTA in a series of 543 patigt@ Our
study also showed the results similar to that Ciagraphic study.

The findings from angiograms performed for suspected ischemic disease indicate that CAASs were more common
in women (7.6% versus4.8% in men; p=0.01) [10]. However, the difference between the prevalencein two genders
was statistically insignificant in our study.

Classification-CAAs were found in 1,686 patients (1.3% incidenece)dergoing CAG at the Cleveland Clinic
Foundation from 1960 to 1988. Of the 1,686 patieh{461 (87%) had anomalies of origin and distidmytand 225
(13%) had coronary artery fistulae [12]. Similar88.72% of our patients had anomalies of origin/@ndourse; while,
11.3% had anomalies of termination, anastomosis.

Anomalies of origination and course- Table-2 shows the prevalence of CAAs, accordingntaging modalities in
various studies,[8,12,17-32] including our studgr Bnomalies of coronary structure like myocarthiatige; depth and
length of intra-myocardial segment are importantrisk scoring and stratification [9h our study, MDCTA was better
than CAG for the diagnosis of anomalous locatios@bnary ostium within aortic root or near propertic sinus. Both
were equivalent for identification of absent lefaim trunk, ACAOS and myocardial bridge. However, DA was
better than CAG for proper course delineation f@A©S and intramural coronary artery, in our study.

Anomalies of coronary termination and anastomosis-Owing to the potentially complex 3-dimensional matuof these
anomalies, conventional CAG, not infrequently, imgbetely delineates the anatomical course of therary artery.
CAG for fistulous anomalies requires a cathetethim right ventricular outflow tract and multipleews to define the
course [33]. Reliable, complete, non-invasive assest (or indeed reliable exclusion) of CAAs isréfere desirable
and advantageous [34]. There was no significaf¢rdihce CAG and MDCTA for identification of CAAs tdrmination
and anastomosis in our study.
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Table-2: Prevalence of CAAsin different studies according to imaging modalities

ACAOS- Anomalous Coronary Artery from Opposite SinALCAPA- Anomalous Left Coronary Artery from
Pulmonary artery; CAA- Coronary Artery Anomaly; CAGoronary Angiogram; CTCA- Computed Tomographic
Coronary Angiogram; LAD- Left Anterior Descendongtéty; LCA- Left Coronary Artery; LCX- Left Circuntdx
Artery; LSV- Left Sinus of Valsalva; PSV- PoteriBmus of Valsalva; RCA- Right Coronary Artery; RSRight Sinus
of Valsalva

Study Detection Study Prevalence (%)
M odality Population
Z w = e & & s |E |y X
E E 2 < < < < [a)] x g 6
:E a s (8} o%oﬁoﬁo%<ﬁoﬁz |
@] < = < xr o oo oo d (0o gic <
Yamanaka et & CAG 126,595 13 0.41 |0.155 0.1070.0030.0170.00040.030- 1.12 |0.008
Lipsett et &’ Autopsy  |7,857 (pediatric) |0.5 - 0.216 -k - FF -
Frescura et #i Autopsy 1200 (Congenital | 2.2 - 1.0 0.58 |- 0.33 {0.083 |- 0.25 | 0.004
heart disease)
Davis et & Echocardi |2,388 (pediatric) |- - 0.167 0.084-  [0.084 - -t -
ography
Harikrishnan  et| CAG 7,400 0.460 0.162 |0.216 0.095- 0.028- 0.0140.081- -
al® (excluding,
congenital
heart
diseases
fistulae)
Gianluca et &f CAG 5,100 1.216 - 0.294 0.235- 0.039- - - 0.039 |-
Aydinlar et af? CAG 12,059 0.829 - 0.232 0.058- 0.075- 0.0040.0910.0414 |
Angelini et af CAG 1950 5.64 0.67 |1.07 0.92 |- 0.15 |- - 0.67 (0.87 |-
von Ziegler et & CTCA 748 23 - - 1.070- 0.134- - 0.93¢- -
Ten Kate et &f CTCA 1000 0.9 - 0.8 0.05 |- 0.02 |- - 0.01 |- 0.01
Kosar et & CTCA 700 14 0.4 1.0 0.5 | 0.2 | - 0.1 | -
Yildiz et af® CAG 12,457 0.9 0.57 |0.168 0.080- 0.008- 0.0000.08(0.096 |-
Eid et af’ CAG 4,650 0.73 - 0.387 0.194- 0.108- 0.0220.065- -
(excluding
ALCAPA,
fistulae, and
aneurysms)
Zhang et &f CTCA 1,879 13 0.85 |0.905 0.639- 0.0530.160 (0.0000.053- -
Karabay et &f CTCA 745 4.96 0.93 | - |0.13 - - [0.790.13 |
Ghadri et & CTCA 1759 7.85 0.909 |- 0.625- - 0.2271.08 0.341 [0.114
Ghadri et & CAG 9782 2.08 0.746 |- 0.133- - 0.0760.0050.184 (0.01
Altin et af* CAG 5548 2.7 09 | 0.72 |  |0.01& - 02 |
Grani et &t CTCA 5634 2.6 0.48 |1.17 0.59 0.02 |0.04 [0.09 [0.08 [0.380.09 [0.02
Present study Echocardi {17245 1.49 0.319 |0.499 0.197- 0.075- 0.0120.2310.203 [0.029
ography,
CAG,
CTCA
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Functional Classification-Most CAAs did not result in signs, symptoms, or ptinations, and usually were discovered
as incidental findings at the time of cathetermatiEighty-one percent were benign anomalies wise@her anomalies
were potentially serious in a study [12]. In oundst, 79.4% patients had benign anomalies and 20 aéénts had
potentially serious anomalies.

Imaging M odalities

Echocar diography-Echocardiography is an alternative noninvasive im@gnodality. Transthoracic echocardiography
is a practical and often diagnostic test if specifittention is paid to the coronary arteries. Ex@dun by
echocardiography is limited to the proximal partted coronary arteries [35]. Similarly, in our sputhe diagnostic yield
of echocardiography was more in pediatric pati@ms in those with proximal and larger abnormalitiesn in adults
and those with distal and smaller anomalies.

Invasive CAG- CAG has traditionally been the imaging test of ckdior the diagnosis and characterization of CAAs.
The presence of a CAA can be a differential diagnas patients with suspected coronary diseasestcpain, or
syncope. Accurate diagnosis of CAAs with CAG, hoervs limited by the inability to define the anatic course in
relation to surrounding structures. Owing to théeptally complex three-dimensional nature of thasemalies, CAG,
not infrequently, incompletely delineates the anabal course of the coronary artery [33]. Howethe presence of an
anomalous coronary artery origin is sometimes auigpected after the invasive procedure, partiguiarthe case of
unsuccessful engagement or visualization of a @womrtery. In addition, the declining use of puiragy artery
catheters during routine x-ray CAG has made it naliffecult to discern the anterior versus the pastetrajectory of the
anomalous vessels. The information obtained vihetat-based CAG pertains to the coronary artewiakeh alone [36].

In one study, CAG alone achieved correct identificaof the abnormality in only 53%£0.016) [1].

Table-3: Comparisonsof CTA and invasive CAG for CAA Evaluation on different studies

Study I maging Technique Correctly Classified Per centage
CAA/ Total patientswith CAA
Ropers et dl EBT 29/30 97
Memisoglu et & EBT 14/14 100
Shi et af® MDCT 16/16 100
Schmid et af 16 MSCT 35/ 35 100
Datta et &f° 16 MSCT 20/ 20 100
Schmitt et af* 16 MDCT 44/ 44 100
Sato et &f MSCT 5/5 100
van Ooijen et &F 16 MSCT 13/13 100
Berbarie et &f MDCT 16/16 100
Deibler et &f° MDCT 8/9 89
Kacmaza et al ECG gated 16 MDCT 23/23 100
Present study ECG gated 128 MDCT 206/207 99.5

CAA- Coronary Artery Anomaly; CT- Computed Tomogngp EBT- Electron Beam Tomography; ECG-
Electrocardiogram; MDCT- Multidetector CT; MSCT- Mislice CT

CTA- On comparison with invasive CAG, EBCT correctlynidées all normal controls and all patients witlh&s. The
anatomic course of the coronary arteries was ctyretassified with 97% accuracy, including ACAO8dacoronary
cameral fistula in a study of 30 patients. Thatlgtdemonstrated that contrast-enhanced EBCT iable noninvasive
technique to identify CAAs and their course [35]ulliple published series (Table-3) for comparisdrcaronary CTA
data with CAG for evaluation of CAAs exist [1,7,88]. Early reports of using CTA to evaluate corgnartery have
emphasized EBCT. MDCTA is a new imaging method eébnéate clearly the origin and course of the CAAs.we
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have demonstrated in this study, MDCTA demonstratesise origin and course with excellent spagabtution. Some
reports in current literature have supported ondifigs [1]. CTA is recommended for evaluation ofected CAAs
[38,46]. The assessment of anomalous coronaryyaoiggin with cardiac CT has been shown to be aateuand of
benefit in detecting and characterizing CAAs compato CAG [7,36,39]. Radiation exposure, thoughhlrgwith

MDCTA than that with CAG; does not correlate withnaplexity of CAA in our study.

Other Modalities- The coronary MRI studies uniformly reported exaatlspecificity, sensitivity, accuracy; superiority
over CAG with superior reconstruction capabilitieish similarly excellent results in patients withA&s [14,36,47]. Its
limitations are low spatial resolution, artifadtscomplete visualization of the distal arterial cs®j technical challenges,
time consumption especially in comparison to MDC[U&,47]. Intravascular Ultrasound (IVUS) gives idegarding
size and shape of ostium, tengentiality of proximpalt of coronary artery in cases with abnormagiari Virtual
angioscopy analysis is useful for visualization ane€asurement of the coronary ostia, and localizatédative to the
intercoronary commissure, which is not possibldW@AG. Distinct aortic origins of the RCA and LCAeve seen in all

56 studies with virtual angioscopy [48].

Limitations- A relatively small number of patients and a retexgjwe nature of the study make generalizatiorestiits
and conclusions questionable. The patients who rwede coronary work-up were actually referred foaleation for
symptoms. So they may not truly represent the comityias it may also include asymptomatic individuaDther
imaging modalities e.g. coronary MRI, IVUS etc. ot evaluated. This study compared only anatdmicalalities of
coronary evaluation. Physiological studies like laac imaging, stress testing which give more infation regarding

impact of that particular anomaly; were not incldde

Conclusion

Echocardiography adequately detects proximal CAAs,
especially in pediatric patients. Its usefulnesslides
with increased body mass due to acoustic factod& C
and MDCTA are comparable for detection of most
CAA (except high origin near proper sinus). MDCTA
better delineates 3-dimensional natures of anomalie
and course. Radiation exposure is significantly enor
with MDCTA than with CAG, but this is not correlate
to complexity of anomaly in contrast to CAG. MDCTA
can be used for detection and delineation of mdst o
CAA if patient is not at increased radiation riskd.
extremes of age) and who are prone to complicatibns
CAG.
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