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Leri-Weill dyschondrosteosis in a newborn presenting 
with respiratory failure due to severe micrognathia
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Short stature homeobox-containing gene (SHOX) is a well-known causative gene for the short stature in Turner syndrome. 
The clinical manifestation of SHOX gene related disorders varies from SHOX haploinsufficiency, presenting with idiopathic 
short stature, disproportionate short stature, or Leri-Weill dyschondrosteosis (LWD) to recessive form of extreme dwarfism 
and limb deformity in Langer mesomelic dysplasia. LWD is usually diagnosed upon suspicion based on short stature and 
skeletal abnormalities, and it is rarely accompanied with respiratory failure in the neonatal period. Here, we report the case of 
a newborn infant with LWD presenting with severe micrognathia that caused respiratory distress, which was diagnosed using 
microarray testing. Even when the manifestation of Madelung deformity is not yet apparent, LWD should be considered as 
one of underlying diseases related to congenital micrognathia.
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Introduction

Haploinsufficiency of short stature homeobox-containing 
gene (SHOX, NM_000451) in the pseudoautosomal region 1 of 
X and Y chromosomes can result in a wide spectrum of short 
stature phenotypes, including Turner syndrome (TS), Leri-Weill 
dyschondrosteosis (LWD) and short stature without any specific 
features [1]. SHOX deficiency disorders are inherited in a pseu-
doautosomal dominant manner.

LWD is characterized by disproportionate short stature, me-
somelic limb shortening, and the Madelung deformity of the 
forearm (bowing of the radius and distal dislocation of the ulna) 
[2]. Patients with LWD may also exhibit clinical features, such as 
micrognathia, high-arched palate, and muscular hypertrophy 
[2]. LWD usually causes short stature, high-arched palate, and 

characteristic skeletal features in young children [3].
Herein, we report the case of a newborn infant with LWD 

presenting with severe micrognathia that caused respiratory 
distress.

Case

A female infant had been born to a 39-year-old woman. The 
mother was referred to our hospital for the evaluation of intra-
uterine fetal growth restriction complicated with oligohydram-
nios and fetal micrognathia detected on routine fetal sonogra-
phy at 24 weeks of gestation. Two elder brothers and one elder 
sister of the female infant were healthy.

The baby was born at a gestational age of 36 weeks and 4 
days via cesarean section and weighed 2,000 g compatible with 
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small for gestational age. She was lethargic with a weak cry at 
birth and needed positive pressure ventilation; the 1- and 5-min 
Apgar scores were 4 and 7, respectively. She showed marked re-
spiratory difficulty with cyanosis and chest wall retractions. She 
also had dysmorphic features, including a prominent forehead, 
low set ears, low nasal bridge, severe micrognathia, retrognathia, 
cleft soft palate, short neck, and mild ambiguous genitalia with 
labial hypoplasia and clitoromegaly (Fig. 1). An infantogram 
showed hemivertebra of S1 and nonspecific findings in both 
lung fields (Fig. 2A). Nasal continuous positive airway pressure 
was initially applied, and she was weaned to room air by the 
third day in the hospital. Pulse oxygen saturation levels were 
kept relatively stable only if she was placed in a prone position. 
The growth profiles of birth weight, height, and head circum-
ference were 2 kg (–2.2 standard deviation score [SDS]), 44 cm 
(–1.45 SDS), and 32 cm (–0.49 SDS), respectively.

On the day of her birth, complete blood count and serum 
biochemistry values were normal. The pelvic ultrasonography 
performed 7 day after birth showed no remarkable findings in 
the uterus and bilateral ovaries were difficult to delineate. Free 
thyroxine and thyroid-stimulating hormone levels measured 14 
days after birth were 1.47 ng/dL and 6.36 μIU/mL, respectively. 
Other hormone levels were not measured. Chromosome analysis 
of the patient confirmed 46, XX karyotype, and 947 Kb deletion 
at Xp22.33, including SHOX, delineated using chromosomal 
microarray (Fig. 3). The array comparative genomic hybridization 
(CGH) analysis was performed using the SurePrint G3 Human 
CGH Microarray 180K kit (Agilent Technologies, Inc., Santa Clara, 
CA, USA). Magnetic resonance imaging of the brain demon-
strated diffusion restriction foci on the left-side genu of the cor-

pus callosum, suggesting hypoxic-ischemic injury. Radiographs 
of the hand, wrist, and forearm showed no remarkable bone 
abnormality at that time. Hypoplasia of both fibulae was first 
observed on the leg X-ray taken 53 days after birth (Fig. 2B). An 
X-ray taken at 20 months of age did not show the ossification 
center of the right femoral head (Fig. 2C). There was no charac-
teristic finding of developmental dysplasia of the hip (DDH) in 
the hip ultrasonography performed at 10 months of age. She 
was followed up at the department of orthopedics in another 
hospital. At the 21-month outpatient follow-up, we received in-
formation that she was diagnosed with DDH at the orthopedic 
department of another hospital and scheduled for surgery in the 

Fig. 1. Clinical phenotypes of the patient showing dysmorphic features 
including low nasal bridge, low set ear, hypertelorism, severe micro-
gnathia, and retrognathia (A, B).

Fig. 2. Radiological findings of the patient. Infantogram of the patient 
showing hemivertebra of S1 indicated by the white arrow (A). Radio-
graphs of both legs showing hypoplastic fibulae taken 53 days after 
birth indicated by red arrows (B). No ossification center of the right 
femoral head visible on a radiograph taken at 20 months of age sug-
gestive of developmental dysplasia of the hip indicated by the yellow 
arrow (C).
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other hospital.
The patient was fed by tube and bottle during hospitalization. 

On the forty-second day at the hospital, she underwent elective 
tracheostomy because of persistent airway obstruction second-
ary to micrognathia. After educating and training caregivers 
for feeding and tracheostomy care, she was discharged on the 
seventy-sixth day. The tracheostomy was closed at 3-month of 
age.

At the 21-month follow-up, she was undergoing rehabilita-
tion treatment because of developmental delay. At this visit, her 
weight, height, and head circumference were 5.6 kg (–6.44 SDS), 
66 cm (–5.94 SDS), and 43.3 cm (–2.55 SDS), respectively (Fig. 
4). Even though parents showed no skeletal deformity includ-
ing Madelung deformity or mesomelia, they had familial short 
stature. The paternal height, maternal height, and mid parental 
height were 160 cm (–2.42 SDS), 155 cm (–1.16 SDS), and 151 
cm (–2.01 SDS), respectively. However, we could not perform 
parental genetic testing because of their refusal. Recombinant 
human growth hormone therapy is planned for this patient.

Discussion

The SHOX gene was first discovered as the causative gene for 
growth failure in idiopathic short stature and TS by Rao et al. 
[4] in 1997. SHOX plays a critical role in chondrocyte develop-
ment by regulating the cell cycle and apoptosis of hypertrophic 
chondrocytes. SHOX deficiency leads to perturbed programmed 
cell death of hypertrophic chondrocytes, which may be related 
to the skeletal changes [5]. Haploinsufficiency of the SHOX gene 
is associated with short stature in patients with TS, LWD, and 

isolated short stature, and homozygous loss of SHOX induces 
Langer mesomelic dysplasia [6]. Although TS and LWD have 
common characteristics of SHOX haploinsufficiency and phe-
notypic features, such as short stature and skeletal anomalies, TS 
is distinguished from LWD by ovarian failure and extra-skeletal 
manifestations [7]. Patients are diagnosed with LWD when Mad-
elung deformity is accompanied by short stature and mesomelic 
limb shortening [8]. Although LWD is caused by mutations on 
or near the SHOX gene in around 70% of the cases, the cause 
of this disorder remains unknown in those cases not related to 
the SHOX gene. The major skeletal anomalies related to LWD 
described above vary according to the time of disease onset, 
mainly appearing in teens and worsening with puberty [9]. The 
dysmorphic signs that can appear in LWD other than Madelung 
deformity and mesomelic short stature include micrognathia, 
high-arched palate, cubitus valgus, bowing of the forearm and 
tibia, genu valgum, dislocation of ulna, scoliosis, and muscular 
hypertrophy [2,5]. According to Rappold et al. [2], 40.6% of 32 
patients with LWD have micrognathia, which is significantly 
higher than 8.8% of patients with non-syndromic short stature. 
However, there have been no reported cases of LWD diagnosed 
in the neonatal period through micrognathia, which causes 

Fig. 3. Chromosomal microarray analysis of the patient. A 947 Kb 
deletion at Xp22.33 region 178 from 288066 to 1234634 (Hg19) indi-
cated by a red triangle.

Fig. 4. Growth curve of the patient from birth to 21 months of age.
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respiratory failure so far. The patient, in our case, showed fetal 
growth restriction, life-threatening respiratory failure related to 
severe micrognathia in the neonatal period, as well as progres-
sive growth failure and skeletal deformities. Although Madelung 
deformity was not seen during the observation period, meso-
melia of the lower extremities was identified from an early age. 
The ossification center of the right femoral head did not appear 
until 20 months of age.

In Korea, there are a few reports of pediatric LWD [10-12]. One 
case report of a clinically diagnosed LWD in an 11-year-old girl 
showed short stature, Madelung deformity, mesomelic dysplasia 
and normal karyotype [10]. In 2015, a case of LWD diagnosed 
using SHOX gene mutation analysis was reported in a 7-year-
old girl with short stature and Madelung deformity [11]. A re-
cent study of 23 Korean patients with SHOX haploinsufficiency 
demonstrated that all patients showed mesomelia and a high 
proportion of Madelung deformity (56.5%) [12]. They showed a 
high proportion of SHOX gene deletion (73.3%) compared to a 
point mutation on SHOX, even though there was no genotype-
phenotype correlation [12].

In summary, while LWD is usually diagnosed during the evalu-
ation of short stature in children or adolescents, we report a case 
in which LWD was diagnosed using microarray testing because 
of severe micrognathia, causing life-threatening respiratory 
failure in the neonatal period. Even when the manifestation of 
Madelung deformity is not yet apparent, LWD should be con-
sidered as one of the underlying diseases related to congenital 
micrognathia. 
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