Endovascular repair of a Kommerell’s diverticulum
in a patient with a left-sided aortic arch and
right-sided descending thoracic aorta
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Thoracic aortic anomalies are rare and may be associated with pathologic vascular conditions necessitating intervention.
We present a case of a patient with a left aortic arch, right descending thoracic aorta, and a Kommerell’s diverticulum
giving rise to an aberrant right subclavian artery. The Kommerell’s diverticulum was successfully managed with a right
carotid to subclavian artery bypass and thoracic endograft exclusion. (J Vasc Surg 2009;49:1577-9.)

Several congenital anomalies of the aortic arch and
great vessels have been extensively described.! Indications
for surgical intervention may include symptoms manifest-
ing from compression of adjacent structures or associated
aneurysmal changes. The application of thoracic endografts
to thoracic aortic anomalies is not commonly reported.

We present a case of a patient with a rare aortic anom-
aly. The patient was found to have a left aortic arch, right
descending thoracic aorta, and an aberrant right subclavian
artery (SCA) originating from a Kommerell’s diverticulum.
The diverticulum was successfully treated with a thoracic
endograft following right subclavian artery revasculariza-
tion and proximal ligation.

CASE REPORT

A 47-year-old white male with a history of hypertension and
tobacco abuse presented to the Emergency Department with acute
onset chest and interscapular back pain. The patient did not report a
history of breathing or eating difficulties. Blood pressure was slightly
elevated on initial assessment (145,/96 mm Hg). He received oral
nitroglycerine, oxygen, as well as intravenous metroprolol and mor-
phine. Computed tomographic angiography (CTA) of the chest was
performed to evaluate for aortic dissection.

Radiographic findings demonstrated anomalies of the thoracic
aorta and great vessels consistent with a left aortic arch and right
descending thoracic aorta. The ascending aorta arose from the left
ventricular outflow tract and coursed to the left, anterior to the
trachea in the usual anatomic fashion. In the upper thorax, the
aorta turned abruptly to the patient’s right and passed posterior to
the esophagus (Fig 1). The thoracic aorta continued as a right-
sided descending thoracic aorta. The first arch vessel originating
from the aorta was the right common carotid artery (CCA),
followed by the left CCA, and the left SCA. The last (fourth) aortic
arch vessel was an aberrant right SCA arising from a Kommerell’s
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Fig 1. Computed tomographic angiography of the chest demon-
strates the ascending aorta (AscA), retroesophageal (ReA) portion
of the aortic arch, and Kommerell’s diverticulum (KD).

diverticulum at the retroesophageal-descending thoracic aortic
junction in the right chest (Fig 2). The transverse diameter of the
Kommerell’s diverticulum was 3.3 cm.

Cardiac enzymes and electrocardiogram (EKG) findings were
normal. The patient’s presenting symptoms completely resolved
and were assessed to be unrelated to his aortic anomaly. He was
discharged from the Emergency Department and scheduled for
follow-up with our Vascular Surgery Division.

Due to the size of the Kommerell’s diverticulum and potential
for rupture, the patient elected to undergo thoracic aortic endo-
vascular repair (TEVAR). A right CCA to right SCA bypass using
an 8-mm polytetrafluoroethylene graft was performed immediately
prior to the endovascular portion of the procedure due to the
presence of a dominant right vertebral artery (VA) arising from the
aberrant right SCA on preoperative cerebral arteriogram. Of note,
magnetic resonance angiography was performed but inadequate in
determining vertebral artery dominance. The proximal right SCA
was ligated proximal to the origin of the VA.

The mid-portion of the patient’s retroesophageal aorta mea-
sured 36 mm in diameter and was the planned location of the most
proximal aspect of the proximal landing zone. The aorta tapered to
33 mm immediately prior to the origin of the diverticulum, and the
aorta distal to the diverticulum measured 35 mm in diameter.
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Fig 2. Intraoperative angiography during endovascular repair. A, The Kommerell’s diverticulum (arrowhead) is
illustrated during endograft advancement. B, Completion angiography demonstrates successful exclusion of the
diverticulum and patency of the right common carotid to right subclavian artery bypass graft (arrowhead).

Vascular access was obtained through the left common femo-
ral artery. A 40 mm X 10 cm Gore TAG Thoracic Endoprosthesis
(W. L. Gore and Associates Inc, Flagstaft, Ariz) was advanced over
a 0.035 inch Amplatz Super Stiff guidewire (Boston Scientific,
Natick, Mass), but was unable to be advanced beyond the right SCA
due to the abrupt angulation in the region of the retroesophageal-
descending thoracic aortic junction. The device was withdrawn and
the Amplatz guidewire was exchanged for a 0.035 inch Lunder-
quist Extra Stift wire guide (Cook Inc, Bloomington, Ind), over
which a 24F sheath was advanced into the mid-portion of the
retroesophageal aorta. The endoprosthesis was then advanced
through the sheath and deployed, excluding the diverticulum.
Although the tapering of the aorta at the proximal landing zone
created an oversizing of the TAG device at this location by 1 mm,
a 40-mm device was utilized in order to obtain adequate device
apposition to the aortic wall in the mid-portion of the retroesopha-
geal arch. No device infolding was noted on completion angiog-
raphy and follow-up imaging studies (Fig 2, B).

The patient’s postoperative course was prolonged by persis-
tent nausea and abdominal pain of unknown etiology. These
symptoms slowly resolved permitting discharge on postoperative
day 3. Six months after endovascular repair, CTA of the chest
revealed no evidence of endoleak and the maximal transverse
diameter of the Kommerell’s diverticulum had decreased to 1.0 cm
(Fig 3).

DISCUSSION

An aberrant right SCA is the most common congenital
aortic arch anomaly (approximately 1% of the population ).
Of patients with an aberrant right SCA, 60% have been
reported to have an associated Kommerell’s diverticulum.?
Aneurysmal dilatation of this diverticulum has been associ-
ated with rupture resulting in patient death,*5 although
definitive anatomic indications for intervention are un-
known given the rarity of this anomaly. In a review of the
literature by Cina et al,* the mean size at which these
aneurysms rupture was reported to be 5.8 cm, although this
was observed to have occurred over a wide range of aneu-
rysm diameters (2-10 cm).* Due to the complexity associ-

Fig 3. Computed tomographic angiography with three-dimensional
reconstruction 6 months after thoracic endovascular aneurysm
repair (TEVAR). Imaging demonstrates a left-sided aortic arch,
retroesophageal aorta, and right-sided descending thoracic aortain
relation to the trachea/bronchi (pink) and esophagus (yellow).

ated with surgical treatment of larger lesions, the authors
advocated treatment for these aneurysms when =3 cm.
Given the poorly defined history of these lesions, it may be
more appropriate to observe smaller lesions and base the
decision for intervention on the presence or rate of growth
over time.

A left-sided aortic arch with a right-sided descending
thoracic aorta is a rare anomaly first reported by Paul in
1948.° This aortic anomaly is a result of regression of the
right aortic arch between the right CCA and the right SCA,
with persistence of the distal end of the primitive right
dorsal aorta as represented by the diverticulum.” When a
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right-sided ligamentum arteriosum or patent ductus arteri-
osus is present, transversing from the diverticulum to the
right pulmonary artery, a vascular ring is formed. These
patients may present with respiratory or swallowing diffi-
culties early in life due to compression of the esophagus,
trachea, and/or right mainstream bronchus.®'® Division
of the ligamentum arteriosum or patent ductus arteriosus
through a right thoracotomy is necessary to relieve these
symptoms when they develop. Our patient’s aortic anomaly
was detected relatively late in life compared to previously
reported cases of this condition®'° due to his absence of
compressive symptoms.

Elective open surgical repair of these lesions has been
reported to carry an operative mortality of 8-16%.*°
TEVAR offers a minimally invasive intervention which may
reduce the morbidity and mortality associated with the
treatment of a wide range of thoracic aortic pathologies.
The application of thoracic endografts for the treatment of
congenital anomalies is less commonly reported. Chiesa
etal’! and Naoum et al'? have both reported cases of TEVAR
performed in patients with right-sided aortic arches and
right-sided descending thoracic aortas. In both cases, an
aneurysm appears to have involved a Kommerell’s divertic-
ulum from which an aberrant left SCA arose to course in a
retroesophageal fashion. The applicability of TEVAR to
complications arising from these and other congenital aor-
tic anomalies appears to be limited to aneurysm exclusion as
patients who present with compressive symptoms may ne-
cessitate conventional surgical resection. The durability of
endografts in patients with thoracic aortic anomalies, who
may present for intervention at a much earlier age than
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patients with atherosclerotic aneurysms remains to be de-
fined.
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