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Presently, there are more than 450 characterized 
skeletal dysplasias that are frequently recognizing in 
neonatal or prenatal period with short stature, dis-
proportion and ultrasonographic or radiographic ab-
normalities.1 These displasias result from mutations 
in several genes which have various function in many 
processes such as regulation of transcription, inta/ex-
tracellular signalling, transporting, and a number of 
gene products of currently unknown function.2 
Known skeletal dysplasias could be inherited in both 
Mendelian and non-Mendelian manner. Determina-
tion of inheritance mode is crucial for recurrence risk 
calculation and genetic counseling. Besides since the 
genes that cause skeletal dysplasias have a wide range 
of functions in troughout the body, they could also be 
targets for the treatment of any other diseases.1,2 

Here, by reporting the Atrial Natriuretic Factor 
Receptor B (NPR2) gene mutation that we detected in 
a family with developmental anomalies in the lower 
limbs, we wanted to point out the importance of elu-
cidating the genetic etiology of developmental 
anomalies for new treatment options. 

 CASE REPORT 
A 3 year-old male patient was referred to our out-
patient clinic from orthopaedics department. The 
disproportion of right femur was recognized in the 
newborn period, and prosthetic surgery was 
planned.  

The patient had any dysmorphic features and 
developmental delay. The patient’s head circumfer-
ence, height and weight were 42 cm (10-25p),  
97 cm (3-10p) and 1500 gr (25p), respectively. The 
left and right femoral length, and lower legs’ mea-
sures follow approximately 220, 50, 192 and 192 
mm. After physical examination, complete ante-
rior/posterior and lateral radiographs of the spine, 
pelvis and lower extremities were obtained (the in-
formed consent from signed by mother, and she 
permitted to share radiographic images of the pa-
tient but did not allow to publish the photos that 
taken during physical examination) (Figure 1). Any 
organ abnormalities beyond the skeleton was not 
found.  
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The patient's mother also had disproportion of 
the left lower extremity without any health issues. In 
her physical examination, left leg was 3 cm shorter, 
and approximately 10 cm thinner than the right leg. 
Her height was 150 cm and no one in her family as 
short as her. 

In order to determine whether the patient and his 
mother have any gene mutations, we performed 
whole exome sequencing (WES), and analysed pos-
sible causative genes that only exists both in patient 
and mother (Table 1). Our WES analysis revealed 
that a novel c.494G>A mutation in NPR2 gene which 
leads to disruption of bone development in embry-
ologic period. 

 WES ANALYSIS 
All variants that were obtained from the patient and 
mother were filtered according to zygosity status.  
Genes that were heterozygous in both patient and 
mother were selected. The variants of these selected 
genes were eliminated which are with a population 
frequency above %5, not defined in OMIM and not 
associated with any skeletal diseases. After this step, 
there were only the NPR2 c.494G>A and LTBP3 c.-
26C>T variants left, and evaluated according to the 
American College of Medical Genetics (ACMG) cri-
teria.3 The variant was considered as likely 
pathogenic due to its missense nature (PP2), absence 

FIGURE 1: The X-ray images of the patient.

Shared variants Zygosity Population frequency Variant location/nature Associated diseases Segregation analysis ACMG criterias* Conclusion  
NPR2 c.494G>A Heterozygous NA Exon 1/missense Acromesomelic dysplasia,    P+ M+ F- PP1_mod,PP2, Likely pathogenic 

Maroteaux type, AR PP4_mod,PM2  
Epiphyseal 
chondrodysplasia, 
Miura type, AD 
Short stature with 
nonspecific skeletal 
abnormalities, AD  

LTBP3 c.-26C>T Heterozygous 0.02% 5’ UTR/NA Dental anomalies and P+ M+ F- BP7,PM2 Not causative 
short stature, AR  
Geleophysic dysplasia  
3,AD

TABLE 1:  The variant list that both found in the patient and the mother.

ACMG criterias were well defined in reference 3. 
NA: Not applicable; UTR: Untranslated region; AR: Autosomal recessive; AD: Autosomal dominant; P+ M+ F-: Found in patient and mother, not found in healthy father.



Nadide Cemre RANDA Turkiye Klinikleri J Case Rep. 2020;28(4):288-91

290

in population databases (PM2), family segregation 
(PP1_mod), and compatible clinical findings with the 
NPR2 gene (PP4_mod). 

 DISCUSSION  
Heritable skeletal dysplasias are highly heteroge-
neous disorders group and divided into 42 sub-
groups. Over time, after developments in molecular 
genetics era, radiographic, clinical and molecular 
overlapping had been recognized, and it became dif-
ficult to distinguish these disorders.1,2  

Medical care of children with skeletal disorders 
should be managed with a multidisciplinary approach 
and should be tailored to the patient's problems. Ge-
netically approved diagnosis improves the medical 
care given to patients, helps in giving familial recur-
rence risk, and preventing morbidity and mortality. 
The principles of long-term follow-up are based on 
determining of the associated conditions with skele-
tal dysplasias.2,4 

Life expectancy in children with non-lethal 
skeletal dysplasia is normal, and they do not need any 
medical treatment other than protheses and/or ortho-
pedic surgery.4 However, if there are any other allelic 
disorders caused by the identified gene, molecular di-
agnosis can be life-saving for these diseases. Finding 
the genetic causes of skeletal dysplasias, whether the 
patient needs medication or not, may give a chance to 
develop drugs for other diseases in which the same 
gene has a role.   

In this report, we identified a novel NPR2 gene 
mutation in a family with varying severity of lower 
limb developmental abnormality. To our knowledge, 
there is not a case report presenting severe unilat-
eral limb hypoplasia with NPR2 gene mutations in 
the literature. Unsignificance skeletal findings have 

been described in the phenotypic spectrum of indi-
viduals with NPR2 mutations, but the frequency or 
details of these abnormalities have not been re-
ported.5-7 Variable responses to rhGH treatment have 
been reported in 8 patients with NPR2 heterozygos-
ity, with the change in height SDS ranging from - 
0.3 to + 1.8.4  

NPR2, also known as guanylyl cyclase B, is one 
of the regulatory pathways which control division and 
differentiation of chondrocytes and cartilage grow-
ing. Inactivating mutations in NPR2, which reduce 
cGMP, result in severe shortening of bones in mice 
and humans beings.8,9 

Additionally, Geister et al. identified that defec-
tive NPR2 gene reduces bone growth and suggested 
that inhibition of the MEK/ERK MAPK pathway 
could restore negative affects of NPR2 gene muta-
tion.7,9,10 In the future, new treatment options may be 
developed by well-documented patient dataset and 
clarifying the unknown mechanisms with advancing 
molecular tests. 
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