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Aortic dissection in a young male with isolated interrupted aortic arch:

an unusual association
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Abstract

Interruption of the aortic arch (IAA) is a rare congenital
anomaly which has been infrequently documented in the adult
population. Aortic dissection (AD) is an emergency often pre-
senting as acute chest pain and warranting urgent intervention. A
32-year-old male presented to Emergency Department with
acute chest pain. Clinical examination revealed feeble pulses in
bilateral lower limbs with a blood pressure difference between
upper and lower limbs. Two-dimensional Echocardiography was
suggestive of IAA with AD in the descending thoracic aorta.
This was confirmed on computed tomography scan of the aorta
which revealed complete interruption of the aortic arch distal to
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left subclavian artery along with the presence of an intimo-medi-
al flap in descending thoracic aorta. A diagnosis of [AA with AD
was made. The patient underwent an urgent aortic repair surgery
following which he has been largely asymptomatic. A suspicion
of AD should always be made in any patient presenting with
acute onset chest pain radiating to the back along with accelerat-
ed hypertension/feeble pulses in extremity. Occurrence of AD in
an adult with IAA is a distinct rarity and has been documented
only thrice.

Introduction

TAA refers to the complete lack of anatomical and luminal con-
tinuity between the ascending and descending aorta. This clinical
entity, first described in 1778 by Raphael Steidele [1], accounts for
about 1% of all congenital anomalies with an estimated annual inci-
dence of 3 per million live births [2]. Celoria and Patton [3] in 1959
classified IAA into three distinct sub-types: Type A (43%) where the
interruption is distal to left sub-clavian artery, Type B (53%)
between left common carotid and left sub-clavian artery and Type C
(4%) between brachiocephalic and left common carotid artery. Most
of the patients present during infancy with symptoms of congestive
heart failure and has a high mortality rate in absence of a surgical
intervention. IAA is infrequently encountered in the adult popula-
tion as a majority of patients die during infancy [2]. Aortic dissec-
tion (AD) is often a medical emergency and refers to the disruption
of medial layer of aorta due to a plane of cleavage leading to the for-
mation of an intimo-medial flap and generation of true and false
lumen [4]. The presence of AD in a patient with IAA complicates
the disease course and alters its prognosis. IAA associated with AD
has been previously reported thrice [5-7] in the medical literature.
The paucity of the existing literature prompted us to report a 32-
year-old made with IAA and AD.

Case Report

A 32-year-old-male presented with complaints of retroster-
nal chest pain for past four hours which was sudden in onset,
sharp, “tearing in nature” with radiation to the back and
abdomen. He had never ever experienced such an episode of
severe chest pain with no relief on using sub-lingual nitrate,
which he had received prior to presentation. He also complained
of profuse diaphoresis for the past 2 hours. The patient denied
having fever, cough, visual or neurological impairment. There
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was no history of trauma/surgical intervention in recent past. He
was recently diagnosed with hypertension and was on tablet
Telmisartan 40 mg for the past 3 months with poor compliance.
He had been an ex-smoker (6 pack-years) and had quit 3 years
back. On examination, his blood pressure readings were 180/94
mm Hg and 186/90 mm Hg in right and left upper arm respective-
ly. However, his lower limb pulses were feeble and recorded a
blood pressure of 110/66 mm Hg. Examination of cardiovascular
system was unremarkable.

Investigations

Routine investigations including renal and liver function tests
were within normal limits. A 12-lead-electrocardiograph was sug-
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gestive of left ventricular hypertrophy with strain pattern in leads
V5 and V6. Serial cardiac troponin done on presentation and 6
hours later was negative. A quantitative D-dimer test was positive
(1159 ng/mL ref: <500 ng/mL). Chest radiograph (postero-anterior
view) revealed notching of inferior rib margin of the 2" and 34
bilateral ribs (Figure 1A). Two-dimensional Echocardiography
(transthoracic view) reported normal biventricular function with
concentric hypertrophy of left ventricle. In addition, supra-sternal
view revealed interruption of aortic arch distal to left subclavian
artery with absence of flow on Doppler imaging. Transesophageal
Echocardiography (mid-esophageal descending aortic short axis
view) reported presence of an intimo-medial flap in the descending
aorta separating it into a true and false lumen (Figure 1B). There
was no evidence of patent ductus arteriosus, ventricular septal
defect or other intracardiac defects. An ECG-gated multi-detector
computed tomography (MDCT) scan of aorta, revealed a complete
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Figure 1. A) Chest radiograph postero-anterior view showing notching of the inferior rib margins (white arrowheads) of 2"d and 34 rib
bilaterally. B) Transesophageal echocardiography (mid-esophageal descending aortic short axis view) of the descending thoracic aorta
showing the presence of an intimo-medial flap dividing the lumen into a smaller true lumen (TL) and a larger false lumen (FL). Colour
Doppler images of the same revealed sluggish and decreased flow in the false lumen compared to that in the true lumen.

Figure 2. A) Computed tomography (CT) aortogram (axial view) showing the presence of an intimo-medial flap in the descending tho-
racic aorta dividing the lumen into a smaller true lumen and a larger false lumen. B) CT aortogram (sagittal view) showing a short seg-
ment complete interruption of the aortic arch (white arrowhead) just distal to the origin of left sub-clavian artery. C) CT aortogram
(coronal view) showing the presence of a linear intimo-medial flap in the descending aorta extending distal to the interrupted segment.
In addition, there is a presence of a large collateral channel (white arrowhead) supplying the interrupted segment of descending aorta.
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interruption (9 mm gap) in the aortic arch just distal to the origin
of left subclavian artery (Figure 2). Multiple arterial collaterals
were seen arising from bilateral sub-clavian artery, internal mam-
mary artery along bilateral chest wall, axilla and upper para-ver-
tebral region. In addition, there was a presence of an intimo-medi-
al flap in the descending thoracic aorta (DTA) with the entry tear
located at the ostia of a large collateral vessel 1.2 cm distal to the
interrupted part of aorta. This dissection flap extended from the
interrupted segment to aortic bifurcation (Figure 3). The origin of
celiac axis, superior mesenteric, inferior mesenteric and left renal
artery was from true lumen while right renal artery arose from
false lumen. A diagnosis of isolated type A interrupted aortic arch
with Stanford type B aortic dissection was made based on: (a)
clinical presentation, (b) TTE and TEE echocardiographic views
and confirmed on (¢) CT aortogram along with multiplanar recon-
struction. The patient was initially managed with beta-blockers
along with ACE-inhibitors for control of heart rate and blood
pressure. There was marked improvement in his symptoms over
the next few days and a cardiothoracic surgical opinion was
sought. Following stabilization with medical therapy, patient was
referred to the Department of Cardiothoracic Surgery for further
surgical repair. The patient underwent an aortic interposition graft
repair using gelatin impregnated Dacron graft for the interrupted
segment through a left anterolateral thoracotomy. In addition,
large collaterals draining into DTA were clipped and divided. The
dissection flap in DTA was partially excised with the distal end of

Figure 3. Three-dimensional reconstruction of the CT aortogram
showing a short segment complete interruption of the aortic arch
(white arrowhead) just distal to the origin of left sub-clavian artery
along with the presence of a linear intimo-medial flap (white
arrow) in the descending aorta distal to the interrupted segment.
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the graft segment anastomosed to DTA in a continuous manner
such that both true and false lumen shall be perfused. He has been
under follow-up for the past 1 year and has been markedly asymp-
tomatic since then.

Discussion

IAA can be classified into three major forms based on asso-
ciated defects: isolated, simple and complex. A majority of
patients with IAA have an associated VSD (most common) and
PDA who are then termed as simple IAA [8]. Complex IAA have
associated complicated congenital anomalies such as double out-
let right ventricle, truncus arteriosus and transposition of great
arteries [8]. It is very unusual for a patient with an isolated IAA
to survive infancy however, there have been a handful of reports
documenting this adult form of IAA. A majority of adult subset
of isolated IAA patients have type A IAA (79%) with an exten-
sive developed collateral circulation, a reason often cited for their
survival [9]. The spectrum of clinical presentation in these
patients range from symptoms of long standing hypertension to
limb claudication, transient ischemic attacks and dizziness due to
vertebral steal [2].

AD is often a medical emergency and patients usually present
with complaints of acute onset chest pain as was seen in our
patient too. The estimated annual incidence of AD is six per lakh
with a higher rate seen in men and elderly [4]. The most common
risk factor for AD is hypertension which is usually poorly con-
trolled. In addition, pre-existing aortic diseases such as coarcta-
tion or aortic interruption often increases risk for AD. Two classi-
fication schema exists for AD viz. Debakey and Stanford classifi-
cation with the latter being more popular and practical. Stanford
type A refers to involvement of ascending aorta with or without
affection of descending aorta while type B refers to isolated
descending aortic involvement [4].

The diagnosis of both IAA and AD is initially based on a
strong clinical suspicion followed by confirmatory findings on
various imaging techniques. TTE/TEE forms the primary imaging
modality and can easily demonstrate arch interruption/aortic inti-
mal flap. However, false positive findings due to multiple arte-
facts limits its diagnostic potential. CT angiography along with
multiplanar reconstruction is considered to be the gold standard
for diagnosis of IAA as well as AD owing to its short scanning
time, better spatial resolution and superior anatomical characteri-
sation [2,4].

A search of the literature using the keywords “aortic dissec-
tion” and “interrupted aortic arch” in PubMed and IndMed data-
base as well as Google search revealed three cases of [AA associ-
ated with AD previously reported in the medical literature. Li and
Zheng [5] for the first time reported IAA with AD in a 37-year-old
male who had presented with hypertension. CT angiography
revealed a localised dissection of the aorta along with IAA. The
authors had failed to classify the sub-type of IAA in this patient.
Subsequently, Peng et al. [6] documented a 38-year-old male who
presented with epigastric pain and was later diagnosed with iso-
lated IAA and type B aortic dissection based on MDCT angio-
graphic findings. Perez and colleagues [7] recently reported this
association in a 55-year-old male with chest pain and dyspnoea on
presentation. A diagnosis of type A IAA along with Stanford type
A AD with BAV and hemopericardium was made. Our patient too
presented with symptoms of chest pain along with a history of
hypertension and was subsequently diagnosed with isolated type
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A TAA and type B AD making it the second case in the medical
literature. We have also for the first time provided a detailed
description of this association highlighting the utility of TTE and
TEE along with MDCT angiography in the diagnosis of these
patients.

The association of IAA with AD not only increases the risk of
mortality but also magnifies chances of complications during aor-
tic repair. The presence of multiple collateral channels at the prox-
imal end of interrupted descending thoracic aorta increases the
chance of AD. Peng et al. [6] had postulated that “blood stream
from these collateral arteries could result in turbulent stream
inside this interrupted aorta rather than laminar like that seen in
normal aorta” which increases the chances of AD as could have
been in our patient. The management of IAA is often surgical with
extra-anatomic bypass or end to end/end to side anastomosis
being the preferred technique. However, few reports do mention
the role of percutaneous stent placement following perforation
with a percutaneous wire [10]. Surgery in adults with IAA is often
fraught with complications and procedural difficulties owing to a
large number of collateral channels.

AD should always be suspected in a patient presenting with
chest pain, accelerated hypertension and/or decreased peripheral
pulses. Though the outcome of adult form of IAA is good owing
to the vast network of collaterals, surgery is often the treatment of
choice. The co-existence of AD with IAA increases disease sever-
ity and warrants immediate surgical repair.
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