Kazuistika | Case report

A rare association of avian aortic arch with a mid-arch
narrowing of the aorta

Hend Keskes?, Emna Bennour?, Ahmed Sghaier?, Ikram Kammoun?,
Meriem Affes®, Sonia Marrakchi?, Salem Kachboura?

2 Cardiology Department, Abderrahman Mami’s hospital — Ariana, Tunisia
b Radiology Department, Abderrahman Mami’s hospital — Ariana, Tunisia

ARTICLE INFO

SOUHRN

Article history:

Submitted: 24. 4. 2021
Revised: 17.5. 2021
Accepted: 19. 5. 2021
Available online: 15. 6. 2022

Kli¢ova slova:

Anomalie aortalniho oblouku
Aortélni oblouk u ptakud
Koarktace

Kazuistika

Keywords:

Avian arch

Aortic arch anomaly
Case report
Coarctation

Kontext: Anatomickd rozmanitost aortalniho oblouku a jeho vétvi umoznuje velkou fadu kombinaci. Se
zuzenim stfedniho segmentu aortélniho oblouku se Ize setkat vzacné, pouze v 2,5-3,5 % vsech pfipadd
koarktace aorty. Aortalni oblouk u ptdkd mé dvé vétve se spole¢nym odstupem bilateralnich spolecnych ka-
rotid a spole¢nym odstupem bilateralnich podklickovych tepen. Zd4 se, Ze u lidi se vzdy jedna o vyjimecnou
anomalii, a i kdyz je kazda z nich samostatné popséna, obé soucasné se vyskytuji velmi vzacné.
Popis pfipadu: Popisujeme pfipad 50letého pacienta, ktery se dostavil na nasi kliniku se zavratémi a ndmaho-
vou Unavou hornich koncetin. V jeho anamnéze nebyla pfitomna hypertenze ani diabetes mellitus a klinické
vysetreni prokdzalo nizky krevni tlak, zadny srdecni Selest, vyraznou pulsaci karotid s Selestem nad obéma
karotidami a hmotu v laterocervikalni oblasti vlevo. Puls na radialnich tepnéach a na femoralnich tepnach ne-
bylo mozno vibec nahmatat. Elektrokardiografické vysetieni prokazalo hypertrofii levé siné a komory. Vy-
sledek rentgenového vysetieni srdce a plic byl normalni. Dvojrozmérna echokardiografie prokazala mirnou
dilataci levé siné, komorovou hypertrofii s hypokinezi septa. Dopplerovsky ultrazvuk supraaortélnich kment
prokazal bilateralni subklavidlni steal syndrom a CT angiografie aorty, supraaortalnich kmen( a mozkovych
cév zobrazila aortalni oblouk se dvéma vétvemi s tézkym tésnym zuzenim mezi nimi; vnéjsi karotické tepny
byly zvétsené a v pravé karotické tepné bylo nalezeno retrofaryngedini aneurysma. Chirurgické feseni koark-
tace probéhlo Uspésné. Pooperacni zotavovani bylo bez problému. Pfi klinickém vysetfeni nebyla pfitomna
hypertenze, puls na femoralnich tepnach a tepnach hornich koncetin byl pfitomen a symetricky. Kontrolni
rentgenové vysetieni po péti letech prokazalo propustnou dakronovou protézu a regresi aneurysmatu.
Zavér: Anomadlie aortélniho oblouku jiz pfitahly pozornost nékolika autord, zvlasté diky pokroku v oblasti
endovaskularnich intervenci a slozitych chirurgickych vykond. Povédomi o téchto anomaliich je nesmirné
dualezité pred jakymikoli interven¢nimi a chirurgickymi vykony v oblasti hrudniku a krku.

© 2022, CKS.

ABSTRACT

Background: Variations of the aortic arch and its branches appear in a large number of possible combina-
tions. Mid-aortic arch narrowing is rare, and represents 2.5-3.5% of all aortic coarctations. Avian arch is
a two-branch arch with common origin of bilateral common carotids and common origin of bilateral subc-
lavian arteries. It seems to be exceptional in humans. Although these two anomalies are well identified in
isolation, their association seems very rare.

Case presentation: We report a case of a 50-year-old patient presenting to our department complaining
of dizziness and on-exertion fatigue of the upper limbs. Medical history revealed no hypertension and no
diabetes mellitus and clinical examination showed a low blood pressure, no heart murmur, marked pulsa-
tion of the carotids with a bilateral carotid murmur and a left latero-cervical mass. Radial pulses were weak
and femoral pulses were absent. Electrocardiogram showed left atrial and ventricular hypertrophy. Chest
X-ray was normal. 2-dimensional echocardiography showed moderately left atrial dilatation, ventricular
hypertrophy with septal hypokinesia. Doppler ultrasound of supra-aortic trunks showed bilateral subclavian
steal phenomenon and computed tomography angiography of the aorta, supra-aortic trunks, and brain
vessels showed a two-branch aortic arch with a severe in-between narrowing, external carotid arteries were
enlarged and a retropharyngeal aneurysm was present in the right carotid artery. Surgical treatment of the
coarctation was successfully done. Postoperative recovery was good. At clinical examination, there was no
hypertension, femoral and upper limbs pulses were present and symmetric. A radiological control 5 years
later showed a permeable Dacron tube and a regression of the aneurysm.

Conclusion: Aortic arch anomalies have called the attention of several authors especially with advancements
of endovascular interventions and complex surgical procedures. Their knowledge is of crucial importance
before any interventional and surgical procedures in thorax and neck
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Background

Commonly, the aortic arch is left-sided and has three
branches. Variations of the aortic arch and its branches
appear in a large number of possible combinations with
various frequencies.

Mid-aortic arch coarctation is rare,” and represents
2.5-3.5% of all aortic coarctations.? Anomalies of the arch
vessels associated with coarctation are unusual.?

Avian arch is a two-branch arch with common origin
of bilateral common carotids and common origin of bi-
lateral subclavian arteries.? It seems to be exceptional in
humans with a prevalence rate of 0.16 to 1%.°

Although these two anomalies are well identified in
isolation, their association seems very rare.

We present a case describing an unusual aortic branch-
ing pattern with an associating avian arch (common bi-ca-
rotid trunk and common bi-subclavian trunk) to mid-arch
narrowing of the aorta between the two common trunks.

Case presentation

A 50-year-old patient presented to our Cardiology De-
partment with complaints of dizziness and on-exertion
fatigue of the upper limbs evolving for 6 months with a
recent progressive aggravation without chest pain, nor
syncope.

Medical history revealed no hypertension and no dia-
betes mellitus.

Clinical examination showed a low blood pressure
(90/40 mmHg) symmetrical in both arms, no heart mur-
mur, but marked pulsation of the carotids with a bilat-
eral carotid murmur and a left latero-cervical mass. Ra-
dial pulses were weak and femoral pulses were absent on
both sides.

Electrocardiogram showed a sinus rhythm and a left
atrial and ventricular hypertrophy. At chest X-ray there
was no cardiomegaly and no notching of the ribs.

2-dimensional echocardiography showed moderately
left atrial dilatation, ventricular hypertrophy with septal
hypokinesia, and an ejection fraction of 50%. The pulsed-
wave Doppler in the suprasternal notch found a gradient
of 30 mmHg.

Doppler ultrasound of supra-aortic trunks showed bi-
lateral subclavian steal (BSS) phenomenon. Computed to-
mography angiography of the aorta, supra-aortic trunks
and brain vessels showed a two-branch aortic arch with
a severe in-between narrowing (Fig. 1). The pre-stenotic
branch was a bi-carotid trunk and the post-stenotic was a
bi-subclavian trunk._

External carotid arteries were enlarged and a retro-
pharyngeal aneurysm was present in the right carotid ar-
tery (Fig. 2 panel A: RPA). Vertebral arteries were dilated
and there was a well-developed cervical collateral circula-
tion (Fig. 2 panel B: Arrow).

Coronary computed tomography was normal.

We indicated surgical treatment of the coarctation.
The usual technique was used. A median sternotomy and
pericardial incision were performed under general anes-
thesia with cannulation of the right femoral artery, left
primitive carotid artery, right primitive carotid artery,

Fig. 1 - Aortic CT-scan - volume rendering and multiplanar recon-
structions: Severe mid-arch narrowing (arrow) with a prestenotic
bi-carotid trunk and a post-stenotic bi-subclavian trunk.

Fig. 2 - (A) Coronal reconstruction showing the enlargement of
external carotid arteries and the retropharyngeal aneurysm (RPA).
Panel (B) shows the well-developed cervical collateral circulation
(arrow).

Fig. 3 - CT-angiography: Volume rendering reconstruction showing
the permeable Dacron tube and the stenosis at the origin of the
right subclavian artery (arrow).

and right atrium. The constricted aortic segment was re-
sected and bypassed by inserting a Dacron tube (n°20).
The procedure was difficult because the aortic wall was
very thin and fragile adjacent to the coarctation. End-to-
end anastomosis was done by two layers and reinforce-
ment with a Teflon strip was performed.
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Avian aortic arch with a mid-arch narrowing of the aorta

Fig. 4 - Angio-MRI: Coronal reconstruction showing no retropharyn-
geal aneurysm (*).

Postoperative recovery was good. At clinical examina-
tion, there was no hypertension, femoral and upper limbs
pulses were present and symmetric.

CT-angiography and magnetic resonance imaging of
the aorta and supra-aortic trunks, 5 years later, showed
a permeable Dacron tube, a stenosis at the origin of the
right subclavian artery (Fig. 3), an occlusion of the left
vertebral artery, and a complete disappearance of the an-
eurysm with a decrease of the collateral circulation (Fig.
4). These anomalies were respected as they didn't cause
any symptoms. Close clinical and radiological surveillance
was advised.

Discussion

Classically, aortic arch gives off three branches: brachioce-
phalic trunk, left common carotid artery and left subcla-
vian artery. This classical pattern was reported to occur in
74.0% to 89.4% of cases in radiological series.5®

Many variations in the branching pattern of the aortic
arch may occur. Classifications take into consideration the
aortic arch (interrupted, right sided, left sided, double
aortic arch, or cervical aortic arch) and the order or pat-
tern of branching of the great vessels.®

The incidence of aortic arch anomalies varies between
authors (2.6-35.1%)."° They are noted in 1-10/1,000 live
births and account for 15-20 % of all congenital heart
diseases."

The present case report describes an unusual constella-
tion associating an avian aortic arch with a mid-arch nar-
rowing between the two common trunks.

Aortic coarctation accounts for 5-8% of all congeni-
tal heart defects."? It is a narrowing of the aorta most
commonly found just distal to the origin of the left sub-
clavian artery. Mid-aortic arch coarctation is rare,' and
represents 2.5-3.5% of all aortic coarctations accord-
ing to medical and surgical series.2 Anomalies of the
arch vessels associated with coarctation are unusual.?
Reinshagen et al. observed a higher prevalence of bi-
carotid trunk in patients with aortic coarctation (17.8%
vs 14.8%). However, they could not prove a significant
association between bi-carotid trunk and aortic coarcta-
tion."

Avian arch is a two-branch arch.? It seems to be excep-
tional in humans with a prevalence rate of 0.16-1%.°

Although the two components of this specific constel-
lation (Avian arch + mid-arch coarctation) are well identi-
fied in isolation, their association seems very rare.

Clinical presentation of aortic arch anomalies is highly
variable. Many patients remain asymptomatic through-
out life and these variations are discovered incidentally.™
Symptomatic forms generally result from compression
of surrounding mediastinal structures by vascular ring."
Furthermore, the anomalous origins of the large aortic
arch vessels can lead to changes in cerebral hemodynam-
ics and cause cerebral abnormalities.’

In our case, symptoms were essentially consecutive to
the alteration of normal blood flow resulting in a bilat-
eral subclavian steal (BSS). BSS is a rare condition usually
due to reversal of vertebral blood flow in the setting of
proximal subclavian or innominate artery severe steno-
sis or occlusion. Most patients with subclavian steal are
asymptomatic. In symptomatic cases, patients present
with arm ischemia symptoms including exertional pain
and weakness.'® Symptoms of vertebrobasilar ischemia of
brainstem such as dizziness, vertigo, and syncope can also
occur.” Our patient presented with both arm ischemia
signs (exertional pain and weakness) and vertebrobasilar
ischemia signs (dizziness).

Avian arch variation is often asymptomatic,” but in
this specific case, the particular configuration has prob-
ably influenced the clinical expression of the coarctation.
Our patient had neither collateral circulation nor hyper-
tension. The origin of the subclavian arteries distally to
the coarctation may probably explain this, and explain
the absence of discernible differences in pulse pressure
between right and left arm.

No specific treatment is needed for avian arch,* but in
this case, surgical correction of the coarctation was clear-
ly indicated. Mid-arch coarctation presents difficulties in
the conduct of surgical repair.' In addition, in the pres-
ent case, a special attention had to be granted to the
presence of a bi-carotid trunk as it can lead to some seri-
ous neurologic complications during the surgical proce-
dure.

Conclusion

Aortic arch anomalies have called the attention of seve-
ral authors especially with advancements of endovascu-
lar interventions and complex surgical procedures. Their
knowledge is of crucial importance.

We have reported here an interesting case of an ex-
tremely rare association of an avian aortic arch and a mid-
arch coarctation.
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