200 Thammasat Medical Journal, Vol. 19 No. 1, January - March 2019

Costello syndrome with trichorrhexis nodosa: A case report
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Abstract

Costello syndrome is one of the RASopathies, caused by a germline mutation in HRAS, on
chromosome 11. Costello syndrome is a complex developmental disorder involving craniofacial anomalies, delayed
development, cardiac and skeletal abnormalities, and increased risk of malignancies.

We report a female patient with the attenuated phenotype of Costello syndrome, who has a mutation
in HRAS, a heterozygous one substitution from G to T at nucleotide 37 (c.37G>T) leading to predict a change
of glycine to cysteine at codon 13 (p.Gly 13Cys). She presented to our dermatology clinic with sparse hair and
the inability to grow long hair since birth which revealed characteristics of trichorrhexis nodosa (TN) in the hair
shaft under light microscope. She also has intellectual disabilities, a left cavus foot deformity, and multiple
minor dysmorphic facial features without cardiac anomalies. Lab investigations also showed iron depletion.
While iron deficiency anemia can be a cause of TN; however, her hair remained the same after 5 weeks of iron
supplements. Costello syndrome may be the cause of this patient’s TN, but this phenomenon has not yet been

documented. More follow-up is needed.
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Introduction

Costello syndrome (CS) is a type of
RASopathy caused by a germline mutation in HRAS
on chromosome 11, which encodes the mitogen-
activated protein kinase (MAPK) pathway. The most
common germline mutations in CS are nucleotide
substitutions at positions 34 and 35, resulting in the
change of codon 12 from glycine to serine (p.Gly12Ser),
to alanine (p.Gly12Ala) or to cysteine (p.Gly12Cys)".
A minority of CS patients have mutations in other
positions, such as p.Gly13Cys, p.Gly13Asp, p.Thr58
and p.Gly60Asp; these usually present as milder
phenotypes’. Most cases result from sporadic
mutations’. The clinical features of Costello syndrome
share similar phenotypes with other RASopathies
(Noonan syndrome and cardio-facio-cutaneous
syndrome). Perinatal findings with great specificity for
CS among other RASopathies are cardiac arrhythmia
and neonatal hypoglycemia®’. Most patients have
short stature. Craniofacial features of Costello
syndrome are relative macrocephaly, coarse face,
widely spaced eyes, depressed nasal bridge, short
fuller nose, wide nasal tip, large mouth, thick vermilion
lips, low-set ears, or posteriorly rotated ears; patients
may also have a deep, hoarse or whispery voice and
display signs of premature aging’. Dental charac-
teristics in CS which differentiate from cardio-facio-
cutaneous syndrome (CFC) are class Ill malocclusion,
delayed eruption of teeth, thickening of the posterior
maxillary alveolar ridge, gingival hyperplasia and
enamel defects’. Distinctive cutaneous findings that
are more likely to be CS than CFC are papilloma
especially on the nose, full eyebrows, pachyderma-
toglyphia on fingertips, loose skin and deep creases
on the hands and feet, and generalized hyperpig-
mentation® ®. Other cutaneous features are palmo-
plantar keratoderma, keratosis pilaris, multiple nevi,
acanthosis nigricans, hemangioma, cutis laxa, nevus
sebaceus, hyperpigmented patch, and café au lait
macule’. Hair abnormalities associated with CS are

curly hair, sparse hair, brittle hair, temporal alopecia,

and poor hair growth’; however, there has not been
any previous reports of microscopic confirmation for
CS hair abnormalities.

Extracutaneous findings in CS include
musculoskeletal abnormalities such as positional
foot deformities and joint laxity; cardiovascular
defects like cardiomyopathy, congenital heart defects
especially pulmonary stenosis, and multifocal atrial
tachycardia; and neuropsychiatric features manifesting
as intellectual disabilities and overt sociability. Risk
of cancer in Costello syndrome is about 15% within
20 years. The most common cancers are rhabdo-
myosarcoma, followed by neuroblastoma, and
bladder cancer™. While there are genotype correla-
tions with carcinoma risk, HRAS p.Gly13Cys has not
been reported to be associated with malignancy'.
Surveillance recommendations for CS patients
from various American pediatric cancer associations
recommend physical exams with abdominopelvic
ultrasounds every 3 - 4 months since birth until 8 - 10
years and annual urinary analysis every year from 10
years'” onward. Management guidelines are not used
under definitive diagnosis is made.

Here we report a female adolescent with
a mutation in HRAS, who presented with a milder
phenotype of Costello syndrome with microscopic
findings of hair abnormality.

Case report

A 17-year-old female presented to the
dermatology clinic with a complaint of sparse hair
and the inability to grow long hair since birth. She
was the first child of healthy non-consanguineous
parents. She was born at term with the birthweight of
3.4 ke without any complications during the perinatal
period. Her parents noticed that she was delayed
in development since she was young; however, it
had improved with time. She was a slow learner in
grade 11, regular classroom. She was unaware of
any underlying disease; only the left foot deformity
was detected at birth. Her growth parameters were

normal with weight in the 10" percentile, height within
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the 25 - 50™ percentile, and head circumference in
the 25 - 50" percentile. Physical examination revealed
diffused sparse and fragile hair. Dermoscopy showed
white nodules and fractures along hair shafts. Hair
under light microscope revealed splayed paintbrush
appearance, characteristic of trichorrhexis nodosa (TN)
(Figure 1 and 2). Her facial features included coarse
face, high anterior hairline, sparse lateral eyebrows,
strabismus, widely spaced eyes, long eye lashes,
depressed nasal bridge, wide nasal base, broad nasal
tip, short philtrum, wide mouth and thick vermilion
lips (Figure 3). Her voice was deep and hoarse. She
also had prominent ventral aspects on her fingertips

and a left cavus foot deformity.

Figure 1 Dermoscopy showed white nodules and

fractures along hair shafts.
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Figure 2 Light microscope revealed splayed paintbrush
appearance which is characteristic of

trichorrhexis nodosa.

Figure 3 Patient’s facial profile includes coarse
face, high anterior hairline, sparse lateral
eyebrows, strabismus, widely spaced eyes,
long eyelashes, wide nasal base, broad nasal
tip, short philtrum, wide mouth and thick

vermilion lips.
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Trio whole exome sequencing was performed.
It revealed a de novo mutation of one base pair
substitution from G to T at nucleotide 37 (c.37G>T)
leading to a predictable change of the amino acids
from glycine to cysteine at codon 13 (p.Gly13Cys)
in HRAS. This is a well-known mutation for Costello
syndrome, attenuated phenotype. The Wechsler Adult
Intelligence Scale-lll revealed her intellectual quotient
at 70 points, borderline intellectual disability. No heart
abnormalities and malignancies were detected from
echocardiogram and whole abdominal ultrasound. Her
complete blood count revealed Hb 13.0 sm%, Hct
40.9%, MCV 67.7 fl, MCH 21.5 pg, MCHC 31.8%, RDW
18.2%, WBC 6,400/ul and Plt 264,000/ul. An iron study
revealed iron depletion (serum iron 21 ug/dL, TIBC 355
ug/D\, ferritin 9 ng/mL, transferrin saturation 5.91%).
Peripheral blood smear showed microcytic red blood
cells with anisocytosis and few ovalocytes. Blood tests

were compatible with iron depletion.

Discussion

We verified our female adolescent patient
had Costello syndrome with a molecular genetic
confirmation of the mutation in HRAS p.Gly13Cys.
CS usually presents with developmental delays/
intellectual disabilities, severe failure to thrive, or
cardiac anomalies. However, our patient presented to
dermatologic clinic for her hair anomalies, which
is quite unique. At the first impression, Costello
syndrome was not in the top differential diagnosis;
diagnosis was made from the molecular genetic result.
Individuals harboring HRAS p.Gly13 usually display
milder phenotypes such as less coarse facial features,
mild to borderline intellectual disability, no hyper-
trophic cardiomyopathy and lower risk for malignant
tumors, which are compatible with our patient.

Regarding genotype-phenotype correlations,
our patient had several features similar to others
with HRAS p.Gly13Cys as reported by Gripp®, such as
normal height (at the 25 - 50" percentile), no history

of feeding difficulties, and hair anomalies. Cognitive

impairments always present in CS, varying from mild
to moderate intellectual disabilities. It is dependent
on genotype correlation as stated in prior reports™ "
of borderline nonverbal 1Q in patients with HRAS
p.Gly13Cys.

The ectodermal manifestations usually seen
in CS, especially loose anagen hair and dolichocilia
(extremely long eyelashes)”, are unique to patients
with HRAS p.Gly13Cys, like in ours (Figure 4). CS hair
abnormalities include curly hair, sparse hair, brittle hair,
temporal alopecia and poor hair growth. Interestingly,
there have been no previous reports of microscopic
findings of hair abnormality in CS; sparse hair with
TN in our patient could be a microscopic finding of
CS hair abnormality. Nonetheless, we should not
completely rule out iron depletion as a cause of
acquired TN; more follow-up is required at a later date

to see if there is any improvement in hair quality after

longer-term iron supplementation.

Figure 4 Dolichocilia (long eyelashes; eyelashes

length 10 mm.)

Our patient with CS HRAS p.Gly13Cys
mutation presented with the inability to grow long
hair, minor facial dysmorphic features, borderline
intellectual disability and a congenital left foot
deformity. Her hair was sparse, showing signs of TN,
which could be the manifestation of a hair abnormality
within Costello syndrome. Genetic testing such as
whole exome sequencing remains the key investigation

to unravel any puzzling clinical syndromes.
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