Letters to the Editor

LEOPARD syndrome with
Wolff-Parkinson-White syndrome
on electrocardiography

Sir,

LEOPARD syndrome (LS) is a rare complex of
multisystemic congenital abnormalities characterized
by lentigenes, electrocardiographic (ECG)
abnormalities, ocular hypertelorism, pulmonary
valvular  stenosis, abnormalities of genitalia,
retardation of growth, and deafness (sensorineural).
This neuro-cardio-facial-cutaneous genetic syndrome
is mostly an autosomal-dominant disorder, caused
by germ line missense mutation in PTPN11, a gene
encoding the protein tyrosine phosphatase SHP-2,
located on chromosome 12q22.M
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A16-year-old girl, the third child of nonconsanguineous
parents, presented to us with numerous tiny
hyperpigmented spots scattered over face, trunk, and
limbs, admixed with multiple, bigger, hyperpigmented
flat discrete lesions. They started appearing at the age
of 6 and have been progressively increasing in number
since then but have always remained asymptomatic
and nonremitting. She also gave history of chest
deformity since birth, but denied history of any
syncopal attacks, dyspnea, and cyanosis. There was
no history of deafness, abnormalities of genitalia, or
secondary sexual characteristics. Her deceased father
had similar cutaneous lesions all over his trunk and
had died a sudden death at the age of 42, due to an
unknown cause. No one else in the family, including
her two siblings, is similarly affected.

On general examination, she was stunted for age, with a
height of 100 cm (below 95" percentile for her age) and
had significant scoliotic deformity of thoracic spines
with winging of scapula and mild pectus excavatum.
She also had ocular telorism with a broad nasal
root [Figure 1]. Clinically, cardiac examination was
unremarkable, but electrocardiogram showed left axis
deviation, shortened PR interval (106 ms), widened
QRS interval (130 ms), with a slurred upstroke (delta
wave) suggestive of Wolff-Parkinson-White (WPW)
syndrome, accessory
connection between atria and ventricles which results

which is an anomalous
in acceleration of passage of impulse from atria to
ventricle? [Figure 2]. Echocardiography showed no
structural or functional abnormalities. Visual and
auditory brainstem response testing was normal. Her
routine biochemical parameters, coagulation profile,

Figure 1: (a) A 16-year-old girl with lentiginosis on face and neck
with multiple café-au-lait macules. (b) Same girl with a broad nasal
root and hypertelorism. (¢c) Shows scoliosis of thoracic and lumbar
spines in the same patient

and hormonal profile were all within the usual limits.
Ultrasound study
system.

showed normal genitourinary

On cutaneous examination, the girl had numerous
lentigines with scattered distribution over face,
chest, back, axillae, abdomen and thighs, admixed
with multiple discrete hyperpigmented café-au-lait
macules. Histopathological examination of the
suspected lentigines showed an increased number
of melanocytes with regular distribution of melanin
in the basal layer with elongation of rete ridges into
the dermis, confirming the diagnosis of lentigen
simplex.

According to criteria proposed by Voron et al., to
diagnose LS, the patient must have lentiginosis along
with at least two of the minor criteria, which are
cardiac structural or ECG abnormalities, genitourinary
abnormalities, endocrinal abnormalities, neurologic
defects, cephalofacial dysmorphism, shortness of
stature, skeletal abnormalities, and other cutaneous
abnormalities. If lentigines are absent, three other
clinical features must be present.® LS is characterized
by highly variable phenotypic expressivity [Table 1].
Other syndromes with lentigines that need to
be differentiated from LS are Cronkhite-Canada
syndrome, Carney complex and Bandler syndrome.
Noonan syndrome is another syndrome that shares
many features with LS and careful differentiation
between the two syndromes is important, because
distinct mutations in the same PTPN11 gene has also
been attributed for Noonan syndrome which usually
present with typical facial dysmorphism and clinical
features like short-webbed neck, cryptorchidism in
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Figure 2: Electrocardiogram showing left axis deviation, shortened
PR interval (106 ms), widened QRS interval (130 ms) with a slurred
upstroke (delta wave) suggestive of Wolff-Parkinson-White
Syndrome, with nonspecific ST-T changes in the anteroseptal
and inferior leads
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Table 1: Clinical manifestations of LEOPARD syndrome

Cutaneous lesions:
Seen in 100% of LS
patients.®

Craniofacial
dysmorphism: Seen in
90% of LS patients.l®!

Cardiac (structural
abnormalities): Seen in
85% of LS patients.®

ECG abnormalities:
Seen in 80% of LS
patients.®

Skeletal abnormalities:
Seen in 60% of LS
patients.®

Neurological
abnormalities:
27-30% of LS
patients®4

Genitourinary
abnormalities: 29% of
LS patients.34

Endocrine
abnormalities:
Incidence not studied

Lentiginosis (100%).14
Café-au-lait macules (70-80%)."

Hypertelorism (50%).14*
Broad nasal root.!
Epicanthic folds.®!
Triangular shape face.
Prognathism.!

Low set ears.?!
Ptosis.

High palatal arch.!

Hypertrophic cardiomyopathy (HCM)
in 70%.9
Pulmonary stenosis in 25%.5!

Aortic and mitral valve defects in isolated

cases.
Atrial myxomas.®
Aneurysm of large vessels.[®

Axis deviation. (33%).B

Short PR interval.®

Left ventricular hemiblock.®!
Bundle-branch block.®!

Complete heart block.?!

Premature ventricular contraction.®
Paroxysmal atrial tachycardia.®

Short stature (42%).14

Pectus excavatum/pectus carinatum.®
Kyphoscoliosis.!

Absent ribs.®!

Abnormal elbow articulation.®
Cervical spine fusion.!

Winging scapula.®

Mental retardation (35%).1
Sensorineural hearing loss (27%).1
Nystagmus.®!

Hyposmia.®!

Seizures.P!

Abnormalities of EEG

Cryptorchidism.®!
Hypospadias.®

Small penis.

Missing ovaries.34

Unilateral ovarian hypoplasia.®
Delayed menarche.

Delayed puberty.

Agenesis of kidney and ureter.
Hydroureter, double ureter.®

Hypogonadotropic hypogonadism.®
Hypothyroidism

Low levels of FSH, LH in female
patients.

Delayed puberty.®!

ECG: Electrocardiography, EEG: Electroencephalography, FSH: Follicle-
stimulating hormone, LS: LEOPARD syndrome

male child, increased bleeding and bruising history,
lymphatic dysplasia, motor delay, and so on would
help diagnosing Noonan over LEOPARD in a similar

clinical presentation.”

Our patient had lentiginosis, ocular hypertelorism,
short stature, scoliosis with ECG changes suggestive
of WPW syndrome. The incidence of WPW syndrome
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in general population is estimated to be 0.15-0.25%.
Whether this ECG abnormality is coincidental or part
of a syndromic manifestation of single gene insult,
that question remains to be answered and demands a
mutation analysis. HCM, which is the most common
structural cardiac anomaly seen in association with
LS, can be a potential cause of sudden death in a few
and could be suspected as the cause of her father’s
sudden death. Left axis deviation, which is the most
common ECG abnormalities seen in this syndrome,
has been reported in one-third of patients; the rest have
been described as premature ventricular contractions,
paroxysmal atrial tachycardia, shortened PR interval
among others.!

In general, the long-term prognosis of the LS patient
is favorable, but patients with cardiac abnormalities
need periodic assessment because, despite cardiac
involvement, most patients of LS remain asymptomatic.
According to some authors, LS patients have increased
melanocytic activity, secondary to an abnormal
development of neural crest cells and increased
B-adrenergic effector activity in the myocardium.!
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