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BACKGROUND: Coronary artery ectasia (CAE) is a rare condition that is characterized by the excessive
diffuse dilatation of the coronary arteries by 1.5 times in diameter compared to adjacent coronary arteries.
The giant CAE is even rarer and life-threatening.

CASE PRESENTATION: A 34-year-old female patient was admitted to our centre with three months his-
tory of vague chest pain that worsened gradually. The CT scanner confirmed that there were two giant
aneurysmal sacs in the right coronary artery (RCA). The first sac was 32 x 36 mm in size and located in
the proximal RCA, the second one containing thrombus in the middle RCA with a size of 43 x 30 mm.
The patient was successfully treated by aneurysmal resection and concomitant coronary artery bypass.

CONCLUSION: Giant coronary artery ectasia is a rare clinical condition and very dangerous for patients
unless properly treated. We successfully treated a case of giant right coronary artery ectasia with favorable
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outcome.
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1. Introduction

Coronary artery ectasia (CAE) is a rare condition that is charac-
terized by the excessive diffuse dilatation of the coronary arteries
by 1.5 times in diameter compared to adjacent coronary arteries
[1,2]. Approximately, it only accounts for approximately 0.3-4.9%
of cases detected on coronary angiography. The incidence in men
is more prominent than in women (2.2% versus 0.5%, respectively)
[1,3]. The CAE with diameter greater than 5 mm is even rarer with
the prevalence of 0.02% and has only been sporadically reported
in global literature [4-6]. The causes of this condition include
atherosclerosis (50%), congenital malformations and Kawasaki dis-
ease (17%), infection and mycotic lesions (11%), connective tissue
disorders and Marfan’s syndrome (<10%) and iatrogenic compli-
cations (rare) [5]. Unless properly treated, this abnormality can
cause life-threatening complications such as myocardial infarction
or aneurysmal rupture [7-9]. Until now, there is no consensus in
the management of CAE because of the lack of randomized trials
and the rarity of this desease. Herein, we report a case of giant
CAE involving the right coronary artery in a young woman who
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RCA, right coronary artery.
* Corresponding author at: University of Medicine and Pharmacy at Ho Chi Minh
City, 217 Hong Bang street, District 5, Ho Chi Minh City, 72714 Viet Nam.
E-mail address: tienchoray@yahoo.com

https://doi.org/10.1016/j.ijscr.2020.04.099

was successfully treated by aneurysmal resection and coronary
artery bypass. The patient provided written informed consent, this
report was approved by institutional review board, and it has been
reported in line with the SCARE criteria [10].

2. Presentation of case

A 34-year-old female patient was admitted to our centre with
three months history of vague chest pain that worsened gradu-
ally. She had an unremarkable medical history without Kawasaki
disease or chest trauma. On initial physical examination, the vital
signs were normal, blood pressure was 110/70 mmHg, heart rate
of 76 beats per minute and peripheral capillary oxygen satura-
tion of 97%, body mass index was 22. On diagnostic work up, the
12-lead electrocardiogram showed sinus rhythm with a rate of
70 beats and incomplete right bundle branch block (Fig. 1a). All
hematological, biochemical, cardiac enzymes and immunological
tests (hepatitis markers, HIV, Antinuclear antibodies — ANA) were
unremarkable. However, the transthoracic echocardiogram unex-
pectedly detected a huge cardiac mass causing compression of the
right atrium, right ventricle, tricuspid valve. This mass was hypoe-
choic echogenicity and had swirling flow suggesting the diagnosis
of an aneurysm sac. Left ventricular systolic function was normal
(63%).

The chest computed tomography (CT) scanner was immediately
indicated and it confirmed that there were two giant aneurysmal
sacs in the right coronary artery (RCA) (Fig. 1g). The first aneurysm
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Fig. 1. The CT scanner detected two giant aneurysmal sacs on the right coronary artery. (a) the 12-lead electrocardiogram showed sinus rhythm with a rate of 70 beats and
incomplete right bundle branch block; (b) Coronal plain view of CTA; (c,d) Sagital plain view of CTA; (e,f) axial plain view of CTA; (g) three-dimension view of aneurymal

sacs; (*) the first aneurymal sac; (**) the second aneurymal sac.

was 32 x 36 mm in size and located in the proximal RCA, the sec-
ond one containing thrombus was 43 x 30 mm in the middle RCA
(Fig. 1b,c,d,e,f). The segment of artery between the first and sec-
ond aneurysm was smaller measuring 8 mm in maximal diameter.
The total length of the dilated coronary artery was 86 mm. Two
aneurysms compessed the right atrium and ventricle. CT did not
detect any fistula between coronary system and cardiac chamber
or great vessel.

The patient was in life-threatening situation because of the high
risk of aneurysmal rupture, so she was immediately transferred
to Cardiovascular Center. An urgent multidisciplinary consultation,
including anaesthesiologists, cardiovascular surgeons, intensivists,
decided to perform aneurysmal ligation, resection and coronary
artery bypass graft. Under general anesthesia, the urgent proce-
dure was carried out via full median sternotomy with the support
of cardiopulmonary bypass (CBP) with hypothermia at 32 °C. CBP
was instituted using aorto bicaval cannulation. Heart arrest was
achieved with both Custodiol retrograde cardioplegia and ante-
grade cardioplegia. Two aneurysmal sacs (Fig. 2a,b) with thrombus
were exposed, until approach the normal distal and proximal coro-
nary arteries diameter, inflow ligated and resected, the outflow
was sutured. Partial resection of the aneurysmal sacs was also per-
formed. Coronary artery bypass grafting (CABG) was performed
using a segment of the great saphenous vein (GSV) anastomosed to
the distal right coronary artery distally and ascending aorta proxi-
mally. Total cross clamp time was 80 min with 120 min as the total
cardiopulmonary bypass time. The patient was extubated after 14
h. The postoperative course was uneventful, and the patient was
discharged on the 12th postoperative day including five days in

cardiac surgery department, and seven days in satellite hospital for
following up. A postoperative enhanced CT of the chest was per-
formed one-month post-CABG and the coronary reconstructions
by GSV revealed patent (Fig. 3). The histopathological results of the
two aneurysms showed the degeneration due to atherosclerosis
(Fig. 4).

3. Discussion

Aneurysmal coronary artery disease includes coronary artery
ectasia (CAE) and coronary artery aneurysms (CAA). Until now,
there is confusion regarding the usage of these two terms because
of the lack of uniformity in the classification criteria [11]. Both
terms are used to describe the excessive dilatation of the coro-
nary arteries by 1.5 times in diameter in comparison to adjacent
coronary arteries. However, the term “aneurysms” is used for local-
ized dilatation whereas the term “ectasia” is used for representing
diffuse dilatation involving more than 50% of the total length of
the coronary artery [1,12,13]. In our case, the total length of the
dilatation accounted for more than 50% of the length of the right
coronary artery. That was a reason why we used the term “ectasia”
instead of “aneurysm” for this case. Based on morphology, Markis
et al. proposed a classification of CAE comprising of four types: type
[ (diffuse dilatation in more than two coronary vessels), type II (dif-
fuse ectasia in a vessel associated with localized dilatation in the
other vessel), type III (diffuse ectasia located in only one vessel),
type IV (localized or segmental involvement) [ 14]. According to this
morphological classification, our case was a type IIl CAE. Based on
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Fig. 2. (a) The intraperative image of proximal aneurysmal sac (*). (b) The cardiopulmonary bypass was set through the ascending aorta, superior and inferior vena cava.

Fig. 3. The postoperative enhanced CT of the chest was performed one-month post-
CABG and the coronary reconstructions by GSV revealed patent (orange arrow).

the size of dilatation, CAE is classified into 3 levels depending on
maximal diameter: small (< 5 mm), medium (5-8 mm), and giant
(>8 mm) [15]. In our case, the maximal diameter of two aneurysmal
sacs were 36 mm and 43 mm, respectively. This size was more than
around 5 folds compared to the criteria of a “giant” CAE. Giant size is
a rare condition with only sporadic reports in the global literature.

A small aneurysm or ectasia can be asymptomatic and inci-
dentally detected on coronary angiography. However, a giant
aneurysmal sac with thrombus can be symptomatic and lead to
a wide range of detrimental and life-threatening complications
such as: (1) the thrombus can move and block the distal coro-
nary arteries causing myocardial ischemia or infarction, (2) the

Fig. 4. Histopathological examination showed the degeneration due to atheroscle-
rosis.

giant mass can compress the adjacent structures, (3) the rupture
of aneurysmal mass can cause cardiac tamponade or pericardial
thrombus [6-9]. Therefore, early diagnosis and treatment are cru-
cial to saving patients. Until now, however, there is no consensus
on optimal strategy for the management of CAE and CAA due
to lack of controlled trials or official guidelines. Some possible
treatment modalities presented in global literature include med-
ical therapy (antiplatelet or anticoagulation therapy), coronary
intervention (covered stent or coil embolization), or surgical man-
agement [15,16]. The optimal strategy should be individualized
based on the size, morphology of aneurysms and associated lesions
of each patient. For giant CAE and CAA, surgical management is sug-
gested and associated with a favourable outcome. In our case, for
instance, the procedure was smoothly performed with resection of
two aneurysms and concomitant CABG.

Atherosclerosis is considered as the common etiologic factor
responsible for CAE in adults whereas Kawasaki disease is the com-
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mon cause in children and young adults [5]. In our case, although
patient is a young adult, the histopathological results of the two
aneurysms showed the degeneration due to atherosclerosis. This is
a rare condition. However, review of the global literature suggests
that atherosclerosis is present in young adults and many necropsy
studies have demonstrated that changes in the vessel wall begin
early in life [17,18]. Primary prevention of this disease must begin
in childhood or adolescence [19].

4. Conclusions

Giant CAE is a rare clinical condition and is very dangerous for
patients unless properly treated. Aneurysmal resection and con-
comitant coronary artery bypass surgery is the proper strategy for
the treatment of giant aneurysmal sacs. We successfully treated a
case of giant right coronary artery ectasia with favorable outcome.
5. Contributors

Tran Quyet Tien did operation and wrote this case report.
Funding

No specific grant from funding agencies in the public, commer-
cial, or not-for profit sectors supported the publication of this case
report.
Consent

Written informed consent was obtained from the patient for
publication of this report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.

Consent

Written informed consent was obtained from the patient for the
publication of this case report.

Funding

No funding was received for this case report.
Ethical approval

My Institute’s (Cardiovascular Center) representative was fully
aware of this submission and this scientific activity including writ-
ing manuscript was approved by the Ethic Committee of Cho Ray
hospital, where the patients were operated.
Research studies

This work does not apply as it is a case report of a patient who
has given written consent and has been de-identified. It is therefore
not prospective research involving human participant.

Guarantor

Associate Professor Tran Quyet Tien, MD, PhD - Head of Depart-
ment of Cardiovascular and Thoracic Surgery, Faculty of Medicine,

Open Access

University of Medicine and Pharmacy at Ho Chi Minh City; Director
of Cardiovascular Center of Cho Ray Hospital, Ho Chi Minh city.

Provenance and peer review
Not commissioned, externally peer-reviewed.
Declaration of Competing Interest
The author declares that they have no competing interests.

References

[1] P.S. Swaye, L.D. Fisher, P. Litwin, P.A. Vignola, M.P. Judkins, H.G. Kemp, ].G.
Mudd, AJ. Gosselin, Aneurysmal coronary artery disease, Circulation 67 (1)
(1983) 134-138, http://dx.doi.org/10.1161/01.CIR.67.1.134.

[2] CASS Principal Investigators and their Associates, Coronary artery surgery
study (CASS): a randomized trial of coronary artery bypass surgery:
comparability of entry characteristics and survival in randomized patients and
nonrandomized patients meeting randomization criteria, J. Am. Coll. Cardiol.
3(1)(1984) 114-128, http://dx.doi.org/10.1016/S0735-1097(84)80437-4.

[3] G.G. Hartnell, B.M. Parnell, R.B. Pridie, Coronary artery ectasia:its prevalence
and clinical significance in 4993 patients, Br. Heart ]. 54 (4) (1985) 392-395,
http://dx.doi.org/10.1136/hrt.54.4.392.

[4] K.M. Mata, C.R. Fernandes, E.M. Floriano, A.P. Martins, M.A. Rossi, S.G. Ramos,
Coronary artery aneurysms: an update, Novel Strategies Ischemic Heart Dis.
21 (2012) 381-404, http://dx.doi.org/10.5772/32331.

[5] S. Devabhaktuni, A. Mercedes, J. Diep, C. Ahsan, Coronary artery Ectasia-a
review of current literature, Curr. Cardiol. Rev. 12 (4) (2016) 318-323, http://
dx.doi.org/10.2174/1573403x12666160504100159.

[6] A.Keyser, M.K. Hilker, O. Husser, C. Diez, C. Schmid, Giant coronary
aneurysms exceeding 5 cm in size, Interact. Cardiovasc. Thorac. Surg. 15 (1)
(2012) 33-36, http://dx.doi.org/10.1016/j.jtcvs.2005.04.004.

[7] K.M. Channon, S. Wadsworth, Y. Bashir, Giant coronary aneurysm presenting
as a mediatinal mass, Am. ]. Cardiol. 82 (10) (2008) 1307-1308, http://dx.doi.
org/10.1016/S0002-9149(98)00626-2.

[8] S. Wan, J.L. LeClerc, J.L. Vachiery, J. Vincent, Cardiac tamponade due to
spontaneous rupture of right coronary artery aneurysm, Ann. Thorac. Surg. 62
(1996) 575-576, http://dx.doi.org/10.1016/0003-4975(96)00366-9.

[9] ML.L Takano, M. Oikawa, T. Yamaki, O. Yamaguchi, K. Nakazato, T. Ohsugi, A.
Kobayashi, M. Watanabe, H. Yaoita, M. Yukio, A case of recurrent myocardial
infarction caused by a giant right coronary artery aneurysm, J. Am. Soc.
Echocardiogr. 20 (11) (2007) 1318.e5-8, http://dx.doi.org/10.1016/j.echo.
2007.04.008.

[10] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A.J. Fowler, P. Orgill, H. Zhu, A.
Alsawadi, A. Noureldin, A. Rao, The SCARE 2018 statement: Updating
consensus Surgical CAse REport (SCARE) guidelines, Int. J. Surg. (60) (2018)
132-136.

[11] M. Diaz-Zamudio, U. Bacilio-Pérez, M.C. Herrera-Zarza, A. Meave-Gonzalez, E.
Alexanderson-Rosas, G.F. Zambrana-Balta, E.T. Kimura-Hayama, Coronary
artery aneurysms and ectasia: role of coronary CT angiography, Radiographics
29 (7)(2009) 1939-1954, http://dx.doi.org/10.1148/rg.297095048.

[12] P.S. Pahlavan, F. Niroomand, Coronary artery aneurysm: a review, Clin.
Cardiol. 29 (10) (2006) 439-443, http://dx.doi.org/10.1002/clc.4960291005.

[13] M. Syed, M. Lesch, Coronary artery aneurysm: a review, Prog. Cardiovasc. Dis.
40 (1) (1997) 77-84, http://dx.doi.org/10.1016/S0033-0620(97)80024-2.

[14] J.E. Markis, C.D. Joffe, P.F. Cohn, D.J. Feen, M.V. Herman, R. Gorlin, Clinical
significance of coronary arterial ectasia, Am. J. Cardiol. 37 (2) (1976) 217-222,
http://dx.doi.org/10.1016/0002-9149(76)90315-5.

[15] O.U. Ozcan, S. Gulec, Coronary artery ectasia, Cor Vasa 55 (3) (2013)
e242-e247, http://dx.doi.org/10.1016/j.crvasa.2013.01.003.

[16] S. Mavrogeni, Coronary artery ectasia: from diagnosis to treatment, Hellenic J.
Cardiol. 51 (2) (2010) 158-163.

[17] N. Fausto, Atherosclerosis in young people: the value of the autopsy for
studies of the epidemiology and pathobiology of disease, Am. J. Pathol. 153
(October (4)) (1998) 1021-1022, http://dx.doi.org/10.1016/S0002-
9440(10)65646-5.

[18] E.M. Tuzcu, S.R. Kapadia, E. Tutar, K.M. Ziada, R.E. Hobbs, P.M. McCarthy, et al.,
High prevalence of coronary atherosclerosis in asymptomatic teenagers and
young adults, Circulation 103 (22) (2001) 2705-2710, http://dx.doi.org/10.
1161/01.CIR.103.22.2705.

[19] J.P. Strong, G.T. Malcom, C.A. McMahan, et al., Prevalence and extent of
atherosclerosis in adolescents and young adults: implications for prevention
from the pathobiological determinants of atherosclerosis in youth study,
JAMA 281 (8) (1999) 727-735, http://dx.doi.org/10.1001/jama.281.8.727.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1161/01.CIR.67.1.134
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1016/S0735-1097(84)80437-4
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.1136/hrt.54.4.392
dx.doi.org/10.5772/32331
dx.doi.org/10.5772/32331
dx.doi.org/10.5772/32331
dx.doi.org/10.5772/32331
dx.doi.org/10.5772/32331
dx.doi.org/10.5772/32331
dx.doi.org/10.5772/32331
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.2174/1573403x12666160504100159
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/j.jtcvs.2005.04.004
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/S0002-9149(98)00626-2
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/0003-4975(96)00366-9
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
dx.doi.org/10.1016/j.echo.2007.04.008
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0050
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1148/rg.297095048
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1002/clc.4960291005
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/S0033-0620(97)80024-2
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/0002-9149(76)90315-5
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
dx.doi.org/10.1016/j.crvasa.2013.01.003
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30294-7/sbref0080
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1016/S0002-9440(10)65646-5
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1161/01.CIR.103.22.2705
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
dx.doi.org/10.1001/jama.281.8.727
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Double giant ectasia of right coronary artery in a young woman: A rare case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusions
	5 Contributors
	Funding
	Consent
	Consent
	Funding
	Ethical approval
	Research studies
	Guarantor
	Provenance and peer review
	Declaration of Competing Interest

	References

