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Vascular Anomalies in Children Misdiagnosed
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Case series
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ABSTRACT: In most asthmatic children, inhaled steroids can relieve and control the symptoms of asthma.
Persistent wheezing and respiratory symptoms in young children despite appropriate treatment may indicate other
diagnostic considerations. Delays in this diagnosis can result in unnecessary investigations, inappropriate treatment
and further complications. We report three patients who presented to Sultan Qaboos University Hospital, Muscat,
Oman, in the period between September 2010 and May 2012 with persistent wheezing due to compression of
the trachea caused by vascular anomalies. All patients had double aortic arches putting pressure on the trachea,
leading to respiratory manifestations and feeding problems. Following surgery, all cases showed improvement and
no longer required medication. Without clinical suspicion and appropriate imaging, congenital vascular anomalies
may remain undetected for years. Infants and children with chronic wheezing should be evaluated for vascular
anomalies as soon as possible. General practitioners should refer all such patients to a tertiary-level hospital for
further investigations and management.

Keywords: Vascular Malformations; Aortic Arch Syndromes; Asthma; X-Ray Computed Tomography; Wheezing;
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HEEZING IS A COMMON MEDICAL is not responding to treatment, other rare causes need

problem during early childhood.”” Most to be identified.

of the conditions that cause wheezing in
children are benign and self-limiting. However, when
wheezing presents itself before the age of one year,
it requires careful evaluation. Similarly, as noted by
Payne et al., a thorough reassessment of an asthmatic
patient who is not responding to classic treatment
is essential so as to establish the aetiology of the
condition.®* Poorly controlled childhood asthma may
be due to the improper use of inhalation devices,
poor compliance to treatment or recurrent triggering
factors.* In a young child with a persistent wheeze who

Aortic arch malformations occur in 3% of the
general population.* Usually, incomplete vascular
anomalies of the aortic arch do not cause respiratory
symptoms and, therefore, can remain undetected
in childhood.®* However, significant respiratory and
gastrointestinal symptoms are common with complete
vascular anomalies due to the resulting compression of
the trachea and oesophagus.® A chest X-ray may show
unremarkable findings or a right-sided aortic arch,
with the absence of a left-sided aortic knuckle. A high
index of suspicion alongside investigations such as
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Figure 1: Axial computed tomography angiography
image of the first case, demonstrating both aortic arches
with a mildly compressed trachea and oesophagus.

upper gastrointestinal contrast studies, echocardio-
grams and computed tomography (CT) angiograms
of the chest are critical in the diagnosis.” The timely
identification and treatment of a vascular anomaly is
essential in order to prevent complications.

Case One

An eight-month-old male infant was referred to Sultan
Qaboos University Hospital (SQUH) in Muscat,
Oman, in October 2011 with persistent wheezing that
had continued since birth. He was born by emergency
Caesarian section due to fetal bradycardia; however,
after birth, he demonstrated an acceptable Apgar
score. From two weeks of age the infant had attended
various health facilities as he had noisy breathing and
mild difficulty with feeding. He showed no response
to treatment with bronchodilators and steroids. On
examination, it was found that the infant’s growth
parameters were below the third percentile. Biphasic
wheezing was heard all over his chest by auscultation.
Findings from other systemic examinations, as well as
his vital signs and oxygen saturation levels, were normal.

A flexible endoscopy of the upper airway and
chest X-rays showed no abnormal signs. However,
the infant’s symptoms worsened with time. An
echocardiogram revealed a double aortic arch (DAA).
A chest CT angiography confirmed this finding and
showed that the DAA was pressing gently on the
trachea and oesophagus [Figure 1]. The infant was
operated on at 10 months of age. During surgery,
pressure on the trachea and oesophagus from the DAA
was observed and the posterior aortic arch was divided
to release the obstruction. The infant’s symptoms and
growth parameters improved after surgery and he was
not on any medication at the time of follow-up.

Figure 2: Coronal computed tomography angiography
image of the second case, showing both aortic arches
compressing the distal trachea.

Case Two

A three-year-old male child was referred to SQUH in
September 2010 with a history of wheezing, dysphagia
and cyanosis while feeding. From the age of six
months, he had been undergoing regular follow-up
with an ear, nose and throat (ENT) surgeon at SQUH
for suspected laryngomalacia. His growth parameters
were between the 25" and 50" percentile. His vital
signs and oxygen saturation levels were normal. On
auscultation, wheezing was heard bilaterally.

A clinical examination of his cardiovascular system
was unremarkable. Routine blood investigations and
a chest X-ray showed no abnormal findings. A barium
swallow test with fluoroscopy revealed an indentation
of the oesophagus at the T4-T5 vertebral level. An
echocardiogram revealed a left-sided hypoplastic
aortic arch with two branches; the left carotid and left
subclavian. The right aortic arch was dominant with
both the right carotid and the subclavian arising from
it. These findings were consistent with a diagnosis of
DAA. A coronal CT angiogram showed both aortic
arches compressing the distal trachea as well as the
junction of both posterior arches [Figure 2].

At the age of three-and-a-half years, the patient
underwent an operation whereby the posterior aortic
arch was divided to release the obstruction. On
follow-up, he was not taking any medication and was
asymptomatic and thriving.

Case Three

A three-month-old female infant was referred to
SQUH in May 2012 with noisy breathing, wheezing
and difficulty with feeding since birth. She was born
normally with a good Apgar score and a birth weight
of 2.7 kg. Soon after the infant’s birth, her parents
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Figure 3: Three-dimensional volume-rendered com-
puted tomography chest angiography image of the third
case, showing a double aortic arch (marked 1 and 2).

noticed the aforementioned symptoms. It was also
observed that she was not gaining any weight. She
received nebulised bronchodilators and antibiotics
which had no effect. Laryngomalacia was suspected
by the SQUH ENT surgeon. The infant’s growth
parameters were below the third percentile and she
had biphasic wheezing.

The findings of a chest X-ray were normal. A
barium swallow test revealed a posterior indentation
on the upper oesophagus which was suggestive of an
extrinsic vascular compression. A CT chest angiogram
was performed and showed a DAA compressing
the trachea. A three-dimensional volume-rendered
CT angiography of the chest also showed the DAA
[Figure 3].

The infant was operated on at the age of 10 months.
During the surgery, it was observed that the DAA was
putting pressure on the trachea and oesophagus. The
posterior aortic arch was therefore divided to release
the obstruction. The infant’s symptoms persisted for
some time after surgery due to the indentation caused
by the DAA on the trachea and oesophagus. However,
on follow-up, a gradual improvement in her symptoms
and growth parameters was seen and she was not on
any medication.

A summary of the details and clinical findings for
all three cases in this series is presented in Table 1.

Discussion

A DAA is a prevalent vascular ring malformation
whereby the two arches surround the trachea and
oesophagus.” The paired aortic arch arteries fail to
remodel properly, resulting in two aortic arches
connecting both the ascending and descending aortas.
The ascending aorta bifurcates anteriorly to the
trachea and oesophagus, with one arch coursing to
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Table 1: Summary of the details and clinical findings for
the three presented patients with vascular anomalies

Detail/finding Case
1 2 3
Age at Eight Three years Three
presentation months months
Gender Male Male Female
Age at onset of Since Six months Since birth
symptoms birth
Presenting Persistent Wheezing Noisy
features wheezing and breathing
dysphagia
Growth FTT* Normal* FTT*
Development AFA AFA AFA
Auscultation Biphasic Bilateral Bilateral
wheezing wheezing wheezing
CVs UR UR UR
Chest X-ray UR UR UR
Upper GI Not Indentation  Indentation
contrast study performed of upper of upper
oesophagus  oesophagus
Echocardiogram DAA DAA DAA
Chest CT DAA DAA DAA
angiogram
Diagnosis DAA DAA DAA
Treatment Surgical Surgical Surgical
et division of  division of division of
recene PAA PAA PAA
Outcome Cured Cured Slowly
improving

FTT = failure to thrive; AFA = appropriate for age; CV'S = chorionic
villus sampling; UR = unremarkable; GI = gastrointestinal; DAA =
double aortic arch; CT = computed tomography; PAA = posterior
aortic arch.

*Below the third percentile. * Between the 25" and 50" percentile.

the left of the trachea and oesophagus and the other
to the right.” The arches rejoin into a single descending
aorta behind the trachea and oesophagus, thereby
completely encircling the two structures.”

In children with a DAA, stridor is considered a
common clinical presentation, followed by recurrent
respiratory infections, respiratory distress, wheezing
and coughing.® Gastrointestinal symptoms are
usually elicited during the patient history and include
dysphagia, feeding difficulty and vomiting.® All three
patients in this case series presented with breathing
difficulties, wheezing and dysphagia. A dominant
right-sided aortic arch raises clinical suspicion for a
vascular ring. At present, CT and magnetic resonance
imaging angiograms are used as an effective diagnostic
and assessment tool for aortic arch anomalies,

including DAA® A DAA compressing the trachea
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and oesophagus in the first two cases of this series
were confirmed by a CT angiogram. In these patients,
compression of the trachea and oesophagus from the
DAA was observed during surgery and the posterior
aortic arch was divided to release the obstruction.
Following surgery, both of the patients became
asymptomatic.

A study by Stewart et al. revealed cleavage of the
vascular ring in three out of 15 patients with a vascular
ring.’’ In the management of children with vascular
rings, Phelan et al. indicated that a high index of
clinical suspicion is required in order to ensure a rapid
and timely diagnosis.’ Mild vascular rings can be
missed in very young patients and manifest only at an
older age. However, noisy breathing sounds are usually
the classical presentation soon after delivery.!’ These
symptoms often worsen during a respiratory infection.
Wheezing in a very young infant is another typical
clinical presentation. Sometimes, the vascular ring can
be misdiagnosed as cardiac disease, unless the history
points to airway problems, as clinical examinations can
appear normal.’® Multi-view chest imaging scans are
very helpful in distinguishing many subtle pulmonary
and cardiac abnormalities. Identification of the right-
sided aortic arch on a chest radiograph is crucial as it
may be associated with a ring anomaly.

Missed or late identification of vascular anomalies
can result in unnecessary investigations and treatment,
while a prolonged and inappropriate use of inhaled
corticosteroids may cause hazardous effects on
growth, bones and adrenal glands.”? If the airway is
compressed by a vascular ring for an extended period
of time, it may cause a permanent indentation of the
airway. Establishing the correct diagnosis and ensuring
appropriate surgery will assist in the improvement of
symptoms and the avoidance of unnecessary treatment.
When treating a patient with poorly controlled
persistent respiratory complaints, physicians should
consider alternative diagnoses by carefully reviewing
the patient history and chest images. Furthermore, all
children with persistent wheezing should be referred
to tertiary level hospitals for further investigations
and management.

Conclusion

A diagnosis of bronchial asthma in young children
should be made cautiously, after excluding other
conditions that can cause persistent wheezing.
Chronic or recurrent wheezing in young children who
do not respond to classic treatment requires thorough
reassessment to establish the aetiology and to avoid
complications and unnecessary medication. In the
absence of clinical suspicion and appropriate imaging,

congenital vascular anomalies can remain undetected
until adulthood. General practitioners should refer
all children with persistent wheezing for further
investigations at a tertiary level hospital.
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