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BACKGROUND: This report describes the sixth case of an unusual association: Down syndrome with
achondroplasia. It also analyzes the effects of both of these disorders on patient phenotype. METHODS: A
male infant was evaluated for Down syndrome. His appearance also suggested a diagnosis of achondropla-
sia. The child was evaluated by physical examination, radiography, cytogenetic study, and mutation analy-
sis. RESULTS: Chromosome analysis showed a karyotype of 47,XY,121 in all 30 cells analyzed. Radiogra-
phic examination showed typical findings of achondroplasia, such as disproportionately large skull,
shortening of limb segments, and lumbar lordosis. FGFR3 screening showed a heterozygous G1138A muta-
tion. CONCLUSIONS: The interaction of these two distinct genetic disorders in the same patient produces a
phenotype typical of each syndrome with some overlapping signs. This case represents de novo origin of
two disorders that both may be parental-age related. Birth Defects Research (Part A) 88:228–231,
2010. � 2010 Wiley-Liss, Inc.
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INTRODUCTION

Down syndrome (MIM 190685) is a common cytogenetic
disorder with an estimated prevalence of 1 per 600 to 800
births (Mutton et al., 1998). Similarly, achondroplasia (MIM
100800) is the best known and most common autosomal
dominant form of disproportionate dwarfism, with a fre-
quency of 0.5 to 1.5 per 10,000 births (Orioli et al., 1995).
Previous research by Andersen and Hauge (1989) in the
county of Fyn in Denmark, determined the prevalence of
generalized bone dysplasia by studying all children born
during a 14-year period. The figures, which they referred to
as point-prevalence at birth, showed that achondroplasia was
less common than generally thought (1.3 per 100,000),
whereas osteogenesis imperfecta (21.8), multiple epiphyseal
dysplasia tarda (9.0), achondrogenesis (6.4), osteopetrosis
(5.1), and thanatophoric dysplasia (3.8) were found to be
more frequent. To find both Down syndrome and achon-
droplasia simultaneously in an individual is extremely rare,

with few previous reports in the literature. This report
documents a new case and discusses the interaction of these
different genetic factors in the clinical picture is discussed.

CASE REPORT

The patient (Fig. 1), a male infant, was born at 37
weeks’ gestation by cesarean section. He was the second
child born to a 35-year-old mother (gravida 3, para 2,
abortus 1) and a 41-year-old father. The parents were
healthy and not consanguineous, and they denied the ex-
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istence of genetic abnormalities in their respective fami-
lies. No alterations had been observed on antenatal ultra-
sonography. At birth, the infant was 50 cm long and
weighed 3700 gm; the head circumference was not
recorded. He was noted to have physical features typical
of Down syndrome: hypotonia, upward-slanting palpe-
bral fissures, depressed nasal bridge, a short neck with
redundant skin folds of the nape, brachydactyly, left
transverse palmar crease, bilateral fifth finger clinodac-
tyly, and a plantar crease between the first and second
toes. Echocardiography showed a patent foramen ovale.
Ultrasonography of the upper abdomen disclosed mild
gastroesophageal reflux. Culture of blood lymphocytes,
with GTG banding showed the karyotype to be
47,XY,121. The child also had a large head with frontal
bossing, hyperextensibility of the joints, and rhizomelic
shortening of the limbs. An additional diagnosis of achon-
droplasia was considered after the age of 16 months. Ra-
diographic examination showed features typical of achon-
droplasia, such as marked macrocephaly with a shortened
skull base, a small narrow sacrum, and lumbar lordosis
(Fig. 2). Subsequent screening for a FGFR3 gene mutation
was performed by the PCR technique and showed a heter-
ozygous G1138A mutation. At 24 months old, the child
was small for his age (75 cm long; <3rd percentile). His
head circumference was relatively large (48.5 cm; 50th to
85th percentile). He had a protuberant abdomen with a
small umbilical hernia and diastasis recti. His chest was
narrow with a mild compensatory thoracic gibbus. His
limbs showed rhizomelia, and genu varum. He was
healthy but susceptible to frequent respiratory infections.
His thyroid function was normal (free thyroxine [T4L],
1.22 ng/dl; thyroid stimulating hormone [TSH], 2.63 lIU/
ml). Although the child received physical therapy, includ-

ing oral-motor and fine-motor skills, and early education
since the first year of life, his acquisition of developmental
motor milestones was delayed. He sat without support at
12 months old and stood at 15 months old.
Currently, at 28 months, he has begun to walk without

support. He has universal hypotonia, predominantly in
the hips and torso, with hypoactive deep tendon reflexes.
He can roll and sit without support, and he has palmar
prehension. There are apparent cognitive and communica-
tion impairments. He interacts with the environment with
a playful and exploratory attitude. He responds to com-
pression of the fingertips and touch of cold metal objects
with a change of facial movements. He communicates by
gestures, without any intelligible speech. He recognizes
his name when called, recognizes songs, and understands
and obeys simple orders. The vocalization of diphthong
and shouts are delayed for age. To make requests, he uses
nonverbal cues such as smiles, shouts with pleasant
sounds, and head shaking. He shows sensitivity to light
and auditory stimuli, without nystagmus or opsoclonus.
He can differentiate people, objects, and photos. He shows
interest in objects located in different points of space, and
he maintains eye contact when spoken to.

Figure 1. The patient at the age of 24 months.

Figure 2. Radiographs of the 18-month old child showing char-
acteristic achondroplasia features. (A) Large head with frontal
bossing and midface hypoplasia. (B) Thoracolumbar kyphosis
(T12-L2) and exaggerated lumbar lordosis with horizontal sac-
rum. (C) Spinal stenosis characterized by progressive narrowing
of the interpedicular distance of the lumbar spine. (D) Short
femoral neck, metaphyseal flaring, dysplastic ilium, narrow sac-
roiliac groove, and flat-roofed acetabula.
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DISCUSSION

These conditions are relatively frequent by themselves,
but co-occurrence of the two conditions in the same
patient is rather rare. This case of Down syndrome with
achondroplasia is the sixth to be reported since the first
report by Sommer and Eaton in 1970. The clinical fea-
tures observed in this and previously reported cases are
summarized in Table 1. In all previous cases of this asso-
ciation, the diagnosis of trisomy 21 was confirmed by
karyotyping. In these cases, the clinical and radiologic
features were also characteristic of achondroplasia. The
achondroplasia locus was mapped to chromosome 4p16.3
(Le Merrer et al., 1994; Velinov et al., 1994). The disorder
is caused by mutation of the gene for fibroblast growth
factor receptor 3 (FGFR3) in the transmembrane domain.
Molecular techniques for FGFR3 gene mutation screening
were applied in only three patients (Chen et al., 2000;
Dabir et al., 2008; and the present case). In all three, a
single copy of the most common G1138A mutation was
found: a G-to-A transition at nucleotide 1138, resulting in
the substitution of glycine by arginine at position 380
(Gly380Arg) of the mature protein. The rarity of the com-
bination of these disorders could be explained by factors
such as increased prenatal mortality, failure to diagnose
(Sanchez and Guerra, 1999), or by the low expected fre-
quency of both conditions.

The presence of the two disorders in the same patient
provides an opportunity to analyze the genotype-pheno-
type correlation and interaction in this unusual associa-
tion. Although Down syndrome and achondroplasia have
some characteristics in common, such as delayed motor
milestones, a depressed nasal bridge, and brachydactyly,
distinct signs of each condition are prominent in all
patients. The achondroplastic features predominate in the
skeletal structures, while other characteristics, such as fa-
cial morphology, are typical of Down syndrome. Speech
delay, while not uncommon in Down syndrome, and
articulation problems are possibly related to the midface
hypoplasia found with achondroplasia. These problems
are found in approximately 25% of achondroplasia cases
(Hunter et al., 1998). Because of midface underdevelop-
ment, the pharynx is small and the adenoids are large for
the available space (Cohen et al., 1985). For this reason, or
more likely owing to upper airway obstruction in achon-
droplasia, sleep dysfunctions including snoring and apnea
may also be problems in infancy. In the families studied,
the achondroplasia and Down syndrome each occurred as
new mutations; none of the parents had a family history
of genetic diseases. Advanced maternal age is a com-
monly recognized risk factor for trisomy 21. According to
Wilkin et al. (1998) in sporadic cases of achondroplasia,
de novo FGFR3 guanine 1138 mutations (over 97% of

Table 1
Features Reported among Patients with Co-Occurring Down Syndrome and Achondroplasia

Features

Previously reported cases

Present
case Total

Sommer and
Eaton, 1970

Carakushansky
et al, 1998

Sanchez and
Guerra, 1999

Chen et al,
2000

Dabir et al,
2008

Down Syndrome
Developmental delay 1 1 1 1 1 1 6/6
Hypotonia 1 1 1 1 1 1 6/6
Flat face 1 1 1 1 1 1 6/6
Slanted eye fissures 1 1 1 1 1 5/5
Epicanthic eye-fold 1 1 1 1 4/4
Protruding tongue 1 1 2 1 3/4
Redundant neck skin 1 1 1 3/3
Heart disease 2 1 1 1 1 4/5
Transverse palmar crease 1 2 1 1 3/4
Clinodactyly of fifth digit 2 1 1 2/3
Gap between first and second toes 1 1 1 2 4/5
Plantar crease between the
first and second toe

1 1/1

47,XX or XY,121 1 1 1 1 2 1 5/6
46,XY,i(21)(q10) 2 2 2 2 1 2 1/6
Advanced maternal age (years) 17 43 36 33 41 35 4/6

Achondroplasia
Severe small stature 1 1 1 1 1 1 6/6
Macrocephaly and craniofacial
disproportion

1 1 1 1 1 1 6/6

Frontal bossing 1 1 1 1 4/4
Depressed nasal bridge 1 1 1 1 1 1 6/6
Hypoplasia half face 1 1 1 1 4/4
Narrow chest 1 1 1 1 4/4
Kyphosis thoracolumbar/ lordosis 1 1 1 3/3
Rhizomelia 1 1 1 1 1 1 6/6
Trident fingers 1 1 1 2 3/4
Pelvis: short sciatic notch 1 1 1 1 4/4
Mutation G1138A at FGFR3 gene 1 1 1 3/3
Advanced paternal age (years) 18 43 43 53 43 41 5/6
Survival of the patient Live Live Dead at 4 month Live Dead at 5 months Live 4/6

1, positive findings; 2, negative findings; blank space indicates that this feature was not mentioned.
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cases) occur exclusively in the father’s germ line. The
mutations responsible for achondroplasia have been asso-
ciated with advanced paternal age (Horton et al., 2007).
The role of advanced paternal age in the incidence of
achondroplasia and some other monogenic diseases, such
as osteogenesis imperfecta and Apert, Crouzon, and
Pfeiffer syndromes, depends on the hypothesis that spon-
taneous mutations accumulate because of continuous cell
division during spermatogenesis (Astolfi et al., 2004). We
considered these associations and note that the maternal
and paternal ages were <35 years in only two cases
(Sommer and Eaton, 1970; Chen et al., 2000). A multidisci-
plinary supervisory team to provide anticipatory care and
management of his health and educational difficulties
continues to monitor this child. We believe his prognosis
is good, within the known cognitive limitations.
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