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Check for Delay...
To Avoid Delay

CardioCase presentation

Sharon’s Case
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Sharon, a 39-year-old mother of two and a
clerical services worker, was referred
because of difficult-to-control hypertension.
She had been diagnosed and treated since
age 19, but her BP has never been well
controlled. Recent office and home systolic
BP readings were > 180 mmHg. Her current
daily regimen includes:
• 25 mg of hydrochlorothiazide,
• 25 mg of spironolactone,
• 10 mg of ramipril,
• 80 mg of valsartan and
• 360 mg of diltiazem.

Sharon has had two pregnancies, both
complicated by hypertension and one
ceasarian section for obstetrical indications.
She has undergone breast reduction
surgery without incident. She denies stroke,
heart attack, or angina. On direct
questioning, she admits to vague calf and
thigh discomfort with vigorous exercise.

On examination, Sharon’s:
• BMI is 38.3,
• supine pulse is 64 bpm,
• BP is 160/90 mmHg on the right arm and

168/90 mmHg on the left and

• left ventricular impulse is enlarged and
sustained.

The most striking finding is barely
palpable femoral artery pulses, with a
definite delay compared to the radial pulse.
She also has a diamond-shaped systolic
ejection murmur over the aortic listening
post, radiating to the carotids. Her carotid
upstroke is normal and there is no diastolic
murmur. Bruits are audible over the medial
scapulae. Her ankle-brachial index, by a
hand-held Doppler, is 0.69.

Sharon’s urinalysis is unremarkable, her
serum creatinine is 71 mmol/L (estimated
creatinine clearance 169 ml/minute).
Electrolytes, fasting glucose, LDL-C and
total cholesterol/HDL-C ratio are normal. An
ECG shows voltage criteria of left ventricular
hypertrophy (LVH). A chest film reports that
“there may be a tiny amount of rib notching,
but no other evidence of coarctation.”

For more on Sharon, see page 26.
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Coarctation of the aorta, defined as a nar-
rowing or stenosis of the thoracic aorta, is a

rare but important cause of secondary hyperten-
sion. The site of the coarctation is most often
just distal to the left subclavian origin, but can
occur elsewhere.1 Most cases are congenital, but
acquired causes include Takayasu arteritis and
rarely, atherosclerosis.2-4

The prevalence of coarctation is 64:100000
in infants under one year of age and is two to
five times more common in males. There may
be a genetic component as many left ventricular
outflow tract obstruction malformations, includ-
ing coarctation, demonstrate an increased famil-
ial risk.5,6 Ten per cent of persons with Turner
syndrome have a coarctation of the aorta.7

Bicuspid aortic valve (seen in 30% to 40% of
individuals with coarctation) and other congenital
malformations are associated with coarctation.8

The natural history of coarctation is uncer-
tain, but it seems likely that hypertensive com-
plications occur earlier than expected. In partic-
ular, subarachnoid hemorrhage is more com-
mon, perhaps due to associated cerebral artery
aneurysms.9,10

Diagnosing coarctation

Clinical suspicion should be created by any of
the classic findings:
• refractory hypertension,
• exercise related leg symptoms,
• left ventricular hypertrophy,
• prominent carotid pulses, or
• arterial bruits over the posterior thoracic

ribs.
In our opinion, radio-femoral delay is the

most sensitive clinical maneuver. Normally, the
radial pulse at the wrist and the femoral artery
pulse should be simultaneous; any delay should
raise the possibility of coarctation. Other possi-
bilities include aortic or bilateral iliac obstruc-
tion due to inflammatory arteritis or atheroma.
This simple and sensitive clinical test should be
performed on all hypertensives.

The classic chest film findings of left ven-
tricular enlargement, rib notching and the “three
sign”11 may or may not be present. CT or MRI
angiography should confirm the diagnosis in
most cases.

CardioCase discussion

Figure 1. CT angiogram of Sharon’s chest.

A. At the level of the aortic
arch. The upper arrow
points to the ascending
aorta; the lower arrow to
the descending.

B. At the level of the
coarctation. The upper arrow
points to the dilated
ascending aorta; the lower
arrow to the area of
coarctation.

C. At the level of the
descending aorta.
The descending aorta
appears again (lower
arrow).
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Treating coarctation

Most cases are diagnosed in infancy. Treatment
then can be either by surgical reconstruction of
the aorta or, less invasively, by balloon angio-
plasty and stenting. In most adults, angioplasty
is not feasible; most surgeons recommend
bypass grafting. Medical management can also
be successful. The author has seen one case, a
male diagnosed at age 52, who refused surgery
and lived well into his 70s. However, if BP
cannot be controlled, most authorities recom-
mend surgery.
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Due to high clinical suspicion for coarctation,
a CT angiogram of Sharon’s chest (Figure 1)
is ordered. This confirms coarctation of the
aorta, just distal to the origin of the left
subclavian artery. The residual lumen is
measured at 1.4 mm. An ECHO shows LVH
and a bicuspid aortic valve without
significant gradient.

She elected to travel to the Mayo Clinic
where magnetic resonance angiography
confirms the diagnosis. Surgeons place a
20 mm Dacron graft between her ascending
aorta and descending aorta below the
coarctation, under cardiopulmonary bypass
and cold cardioplegia.

Six weeks postoperatively, on a regimen of
12.5 mg of hydrochlorothiazide and 160 mg
of valsartan, her supine right arm BP is
124/70 mmHg and her ankle-brachial index
0.92.

Final comment

Sharon was exposed to uncontrolled
hypertension for two decades. Had her
radio-femoral delay been appreciated earlier,
she might have avoided this risk.

More on Sharon...

PCard

Most cases of
coarctation are

congenital, but acquired
causes include Takayasu
arteritis and rarely,
atherosclerosis.


