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602 Resected Aberrant RSA Aneurysm

Arteria Lusoria Aneurysm
with Truncus Bicaroticus

Surgical Resection without
Restoring Blood Supply to the Right Arm

Arteria lusoria, an aberrant or anomalous right subclavian artery, is the most common
anomaly of the aortic arch. It may be associated with other congenital anomalies of the
heart and great vessels—including, rarely, truncus bicaroticus (a common trunk of both
common carotid arteries), and, even more rarely, aneurysmal formation.

Herein, we report the case of a 72-year-old man who had both an atherosclerotic aneu-
rysm of an aberrant right subclavian artery and truncus bicaroticus. We resected the an-
eurysm through a posterolateral thoracotomy and did not restore the distal pulsatile blood
supply to the right arm. During long-term clinical follow-up, the patient experienced no arm
ischemia or cerebrovascular insufficiency.

Aneurysm of arteria lusoria should be suspected in the presence of a right superior me-
diastinal mass on chest radiographs and should be considered as a cause of new-onset
dyspnea, chest pain, or dysphagia. Symptomatic right arteria lusoria aneurysm should be
removed promptly after diagnosis. Despite disagreement among investigators regarding
the need to restore pulsatile blood flow to the right arm, we recommend reconstructing
that flow, when possible. (Tex Heart Inst J 2010;37(5):602-7)

reeria lusoria, an anomalous or aberrant right subclavian artery (RSA)," is

the most common anomaly of the aortic arch.*” Its incidence varies from

0.4% to 2%.>*7 It results from embryologic malformation of the aortic
arch.>*? Hunauld first described the anatomy of arteria lusoria, in 1735.° The vascu-
lar aberrancy is always isolated but may be associated with other congenital anomalies
of the heart, great vessels, and branches of the aortic arch.*"" Arteria lusoria is usually
asymptomatic,”*'*** but it may cause dyspnea, stridor, dysphagia, and chest pain.>'>"
Dysphagia due to esophageal compression by a retroesophageal RSA is known as dys-
phagia lusoria,**'*"* or dysphagia from “freak of nature,” as described by Bayford in
1794." Hamburger and Hyrtl discerned no relationship between aberrant RSA and
dysphagia and proposed changing “dysphagia lusoria” to “dysphagia illusoria.”* The
diagnosis of arteria lusoria was reported only on necropsy until 1936, when Kommer-
ell described the clinical diagnosis of an aberrant RSA that originated from an aortic
diverticulum (later known as Kommerell’s diverticulum) in a 65-year-old man who
was presumed to have stomach cancer.” In 1946, Gross was the first to report the sur-
gical treatment of dysphagia lusoria, in a 4-month-old infant."

Aneurysmal formation in arteria lusoria is extremely rare.”" Herein, we report the
case of a patient who had an aneurysm of the aberrant RSA in association with trun-
cus bicaroticus (a common origin of both common carotid arteries), discuss the long-
term clinical follow-up of the patient after the surgical resection of the aneurysm, and
review the relevant literature.

Case Report

In July 1996, a 72-year-old man was admitted to our hospital with progressive chest
discomfort, dyspnea, and cough. He reported dysphagia that was intermittent but
not prominent. His medical history included ischemic heart disease, previous myo-
cardial infarction, peripheral vascular disease, chronic obstructive pulmonary disease,
and moderate renal insufficiency. He had undergone coronary artery bypass grafting
(1981), thromboendarterectomy of the left internal carotid artery (1988), aorto-bifem-
oral bypass to correct an abdominal aortic aneurysm (1993), and pacemaker implan-
tation because of bradyarrhythmia (1994). At the July 1996 presentation, coronary
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angiography revealed 3-vessel coronary disease, a pa-
tent venous bypass graft to the left anterior descending
coronary artery, moderate left ventricular dysfunction,
and trivial aortic and mitral valve insufficiency. Mea-
surements of blood pressure by different members of the
nursing staff varied from equal pressures in both arms
to pressures 5 to 10 mmHg lower in the right arm. The
radial pulse was present in both wrists but was weak-
er in the right.

A chest radiograph in September 1996 showed a right
superior mediastinal mass that had grown in compar-
ison with its radiographic appearance in 1990 (Fig. 1).
A barium esophagogram showed compression and dis-
placement of the esophagus by a calcified aneurysm
(Fig. 2). Distal dilation and indentation of the esoph-
agus were also apparent. Chest computed tomograms
from 1991 and 1996 revealed a calcified aneurysm of
the aberrant RSA, originating from the aortic arch, that

Fig. 1 Preoperative chest radiographs show the aberrant right
subclavian artery aneurysm (arrow) and its growth from A) 1990
through B) 1996. A pacemaker was implanted in 1994.

had grown slowly and become totally thrombosed (Fig.
3). A digital subtraction angiogram of the aortic arch
showed 3 arterial branches that originated from the
aortic arch: the truncus bicaroticus, the left subclavi-
an artery, and the aberrant RSA. The RSA took a ret-
roesophageal and retrotracheal course and crossed the
mediastinum into the right arm (Fig. 4).

Because of the patient’s progressive symptoms and the
risk of embolization or rupture, it was decided to re-
move the aneurysm surgically. Due to the previous me-
dian sternotomy for coronary artery bypass grafting, the
planned surgical approach was a left posterolateral tho-
racotomy.

Good exposure of the aneurysmal sac was achieved
through a thoracotomy in the 4th intercostal space. The
5.5 x 6-cm RSA anuerysm was atherosclerotic, total-
ly thrombosed, and completely atrophied. Care was
taken to avoid damaging the left subclavian artery, the

Fig. 2 Barium esophagogram shows esophageal compression
and displacement by the calcified aneurysm of the aberrant right
subclavian artery. The esophageal indentation is visible (arrow).

SW = sternal wire
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Fig. 3 Contrast computed tomograms of the chest show A) the calcified, partially thrombosed aberrant right subclavian artery
aneurysmal sac in 1991 (arrow); and B) the enlarged, almost totally thrombosed aneurysm in 1996 (arrow).

Fig. 4 Digital subtraction angiograms show A) the aortic arch vascular anomaly with its 3 branches and the ARSA crossing the
mediastinum to arrive in the right arm, and B) the truncus bicaroticus.

ARSA = aberrant right subclavian artery; LSA = left subclavian artery; PM = pacemaker; SW = sternal wire; TB = truncus bicaroticus

vagus nerve, and the recurrent laryngeal nerve. The an-
eurysmal sac was completely mobilized by releasing
the surrounding adhesive bands and dividing the ar-
terial ligament. The aneurysm’s proximal origin from
the aortic arch was controlled with the use of a wide
partial occluding clamp. Resection and closure were
achieved with the use of mattress sutures and over-and-
over 4-0 Prolene sutures. After sufficient backflow was
observed, the intrathoracic part of the right subcla-
vian artery and its healthy section distal to the aneu-
rysmal sac were ligated and oversewn. Because of the
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risk of atheroma embolization and the evident calcifi-
cation of the ascending aorta and the right carotid ar-
tery, pulsatile flow to the right arm was not restored.
Pathologic examination showed a completely atrophied,
thrombosed, atherosclerotic aneurysmal sac. No malig-
nancy was found. The patient experienced an unevent
ful postoperative course and was discharged from the
hospital on the 18th postoperative day. His right arm
and hand were warm and pink, and the radial pulse was
weak but palpable. No sensorial or motor deficits were
observed.
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Fig. 5 Chest radiograph 3 years after surgery shows the com-
plete disappearance of the upper right mediastinal mass.

The patient was readmitted in 1997 for successful
percutaneous transluminal angioplasty of the superfi-
cial femoral and popliteal arteries. In 1999, a chest ra-
diograph showed that the upper right mediastinal mass
had disappeared (Fig. 5). A year later, clinical follow-
up revealed satisfactory blood supply to the right arm.
No functional disability, arm ischemia, or subclavian
steal syndrome were documented. Intermittent weak-
ness and numbness of the patient’s right arm were noted
during subsequent long-term clinical follow-up; how-
ever, the symptoms—which evidently resulted from the
relative underperfusion of the right arm in comparison
with the left—did not disable him in his daily activi-
ties. The patient died in June 2007 of progressive heart
failure and concomitant comorbidities.

Discussion

Arteria lusoria results from abnormal embryologic de-
velopment of the aortic arch. It can be categorized as a
vascular ring.” The abnormal arterial origin is explained
by the involution of the right 4th vascular arch with the
proximal right dorsal aorta and the persistence of the
right 7th intersegmental artery, which remains attached
to the dorsal aorta: after the rotation of the dorsal aorta,
the right 7th intersegmental artery becomes the aber-
rant RSA>® The vessel arises as the 4th branch of the
aortic arch (after the left subclavian, the left common
carotid, and the right common carotid arteries), pass-
es behind the esophagus, and crosses the mediastinum
to arrive in the right arm." Although its usual course is
retroesophageal, the aberrant RSA can pass between the
trachea and the esophagus.”? A pretracheal course of the
RSA had been described, but the existence of this course
is very doubtful.”” Arteria lusoria is usually asymptom-
atic.*"*'*"* However, it can manifest itself as dyspnea,
stridor, dysphagia, chest pain, or fever.” Arteria lusoria
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may clinically mimic pericarditis, endocarditis, or aor-
tic dissection.’ Gross noted 3 circumstances in which an
aberrant RSA may cause or aggravate dysphagia: “bow-
string” phenomenon, when the artery becomes taut and
stretches across the esophagus; when the artery becomes
sclerotic and less elastic, particularly in adulthood; or
when the artery becomes aneurysmal.*

Arteria Lusoria and Truncus Bicaroticus. Klinkham-
er stated that truncus bicaroticus is a precondition for
tracheal-esophageal compression and the development
of clinical symptoms.”? Under these circumstances, the
truncus bicaroticus holds the trachea from the frontand
the aberrant RSA compresses the esophagus from be-
hind."**!¢ The association of aberrant RSA and truncus
bicaroticus is somewhat rare.>**? Klinkhamer report-
ed that aberrant RSA was combined with truncus bi-
caroticus in 85 of 295 patients (29%)." Hartydnszky
and colleagues® reported the cases of 8 symptomatic
infants who had an aberrant RSA with truncus bica-
roticus among 111 pediatric patients who had vascular
rings. These 8 underwent surgical division and implan-
tation of the RSA into the ascending aorta through a
right thoracotomy.

Arteria Lusoria and Atherosclerotic Disease or Aortic
Dissection. Aberrant RSA is rarely involved in athero-
sclerotic stenotic disease. Roland and Cherry described
a case of symptomatic atherosclerotic disease of aberrant
RSA that was not associated with an aneurysm. The
patient presented with severe arm claudication and was
treated by means of carotid—subclavian bypass surgery.

Aberrant RSA may be involved in dissection of the
descending aorta or the aortic arch. The Ist such case,
which involved a patient who also had truncus bicaroti-
cus, was described by DeBakey and colleagues in 1955.%

Aneurysm in Arteria Lusoria. Just as aneurysms of the
subclavian arteries are rare, so too are aneurysmal for-
mations in the aberrant RSA."*" On chest radiog-
raphy, these aneurysms may appear as a right superior
mediastinal mass™" and should be included in the dif-
ferential diagnosis of substernal goiter, parathyroid ad-
enoma, thymoma, lymphoma, bronchogenic cyst, and
carcinoma.” The 1st case of an aberrant RSA aneurysm
was reported by McCallen and Schaffin 1956.% In a re-
view of the world literature from 1956 to 1991, Knight
and Codd” documented 49 aneurysms, most of which
were atherosclerotic. The patients” ages ranged from 11
to 79 years. The youngest, an 11-year-old girl who had
undergone heart catheterization 2 years earlier, devel-
oped a traumatic false aberrant RSA aneurysm as a se-
quela: it was surgically removed without reconstruction
of the RSA. Arm ischemia was not observed in that pa-
tient during 3 years of follow-up.*

Treatment of Arteria Lusoria Aneurysms. Different sur-
gical and endovascular approaches have been used to
treat and manage aneurysms of the aberrant RSA, indi-
cating a lack of agreement in regard to this rare clinical
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entity. The optimal treatment method will vary accord-
ing to the anatomy of the aneurysm, its extent, and the
presence of concomitant aortic thoracic aneurysm, aor-
tic dissection, aneurysm of Kommerell’s diverticulum,
or comorbidities in high-risk patients."**'01*242

New endovascular techniques, such as intraluminal
implantations of PTFE-covered stent-grafts and other
devices with or without surgical restoration of the blood
supply to the right arm, have been introduced as alter-
native, minimally invasive approaches to excluding an-
eurysms of the aberrant RSA.** By such means, the
proximal part of the aneurysm can be excluded in com-
bination with carotid—subclavian artery bypass surgery
that restores distal pulsatile blood flow to the right
arm.”? In addition, endovascular stent-graft place-
ment is an alternative to high-risk surgical intervention
in concomitant aneurysm and thoracic aortic type B dis-
section.” In all instances, long-term clinical follow-up
is warranted in order to preclude any late complications
such as endoleak or stent-graft migration. Patients of
advanced age have been given conservative therapy for
these aneurysms, without surgical intervention.”

Restoring Pulsatile Blood Flow to the Right Arm. The
necessity of restoring distal pulsatile flow to the right
arm has been debated."*""* According to a published re-
view, only 11 of 33 patients who had surgery to correct
aberrant RSAs also underwent revascularization of the
right arm, and only 3 of the 22 who did not undergo re-
vascularization developed limb ischemia with fingertip
necrosis.” The intraoperative observation of sufficient
backflow from the intrathoracic distal RSA has influ-
enced surgical decisions not to restore the blood supply
to the right arm.*"" In 1 case, Elewaut and Rubens®' re-
stricted their surgical procedure to the simple division of
a nonaneurysmal aberrant RSA in a 68-year-old woman
who had dysphagia lusoria.

Gross, who treated dysphagia lusoria in a 4-month-
old infant by simple division of the aberrant RSA, re-
ported that the intrathoracic segment of the RSA can be
divided without risk, because the 2nd and 3rd portions
of that artery have sufficient collateral vessels to provide
satisfactory blood flow to the arm." A month after the
operation, that patient had no arm ischemia or motor
disability, and although the radial pulse could not be ac-
curately counted, frequent beats could be felt.

Severe upper-extremity ischemia or gangrene has oc-
curred in only 0.2% of cases as a sequela of subclavi-
an artery division to accomplish systemic—pulmonary
connection (such as in the creation of a Blalock-Taussig
shunt to palliate cyanotic congenital heart disease).” By
surgically dividing and reestablishing flow to anoma-
lous subclavian arteries through either graft insertion
or the reimplantation of those arteries, Smith and col-
leagues treated children who had symptomatic manifes-
tations that had resulted from compressed anomalous
retroesophageal subclavian arteries.’
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Cooley emphasized the need to restore pulsatile distal
flow to the right arm via right carotid—subclavian artery
bypass, especially in adults.” This is achieved by means
of further supraclavicular space incision after the resec-
tion of aberrant RSA aneurysms.

In the presence of adequate collateral vessels, the sim-
ple resection of an aberrant RSA aneurysm without re-
storing the arm’s blood supply seems to be safe. However,
it might not completely eliminate clinical symptoms, as
was our patient’s experience. We believe that these post-
operative symptoms resulted from underperfusion of the
right arm. The existing anastomotic branches between
the 2 subclavian arteries and the network of collateral
circulation around the shoulder (which had developed
5 years previously when the RSA aneurysm became
thrombosed) may explain the viability of our patient’s
right arm. His need to use his arm did not depend upon
a particular minimum threshold of blood flow that only
revascularization could have supplied.

Rich collateral circulation around the shoulder may
explain why serious ischemia is uncommon even after
injuries to subclavian arteries.” Even ligation of the bra-
chial artery in the antecubital fossa in children with
renal disease does not compromise the viability of the
arm, or its blood supply.** This is probably due to well-
formed collateral vessels, such as the profunda brachii,
that provide flow that is sufficient for limb growth in
children who have chronic renal disease.*

Conclusion

Arteria lusoria aneurysm is a rare clinical entity. It
should be suspected in the presence of a right superi-
or mediastinal mass and should be considered in the
differential diagnosis of new-onset dyspnea, chest pain,
and dysphagia. In our opinion, a symptomatic aneu-
rysm of the aberrant RSA should be removed prompt
ly after its diagnosis, because of possible embolization
or potential rupture due to the weakness and atrophy
of the aneurysmal wall. We recommend reconstructing
the pulsatile blood flow to the right arm, when possi-
ble, in order to maintain the arm’s viability. Surgical, en-
dovascular, or combined interventions can be used. The
choice of treatment should be adapted to the nature of
the aberrant RSA and to the patient’s age, clinical con-
dition, comorbidities, and any concomitant lesions.
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