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ACAN GENE SKELETAL DYSPLASIA (SHORT SIZE SYNDROME, WITH OR WITHOUT 
ADVANCED BONE AGE AND EARLY ONSET OSTEOARTHRITIS)

Introduction

Patients

Conclusions

Aggrecan is a structural glycoprotein of the extracellular matrix of cartilage present in the articular cartilage, growth plate and cartilage of the intervertebral disc. Biallelic pathogenic

variants are the cause of aggrecan type spondyloepiphyseal dysplasia (OMIM#612813) while the presence of heterozygous pathogenic variants determine Kimberley type

spondyloepiphyseal dysplasia (OMIM#608361) and short stature associated or not with acceleration of bone maturation and early onset of osteoarthritis and familial osteochondritis

dissecans (OMIM#165800). The clinical characteristics of 5 patients with heterozygous pathogenic variants in the ACAN gene are presented.

FAMILY 1 FAMILY 2 FAMILY 3
Patient Patient 2 Patient 3 Patient 4 Patient 5

Sex Female Masculine Female Female Female
Born weight DE -0.28 -1.0 -1.5 -0.23 -0.82
Born Length DE -2.21 -3.5 -2.9 -1.61 -3.0
Father length DE -2.7 -1.6 -1.6 -3.0 -1.16
Mother length DE -1.0 -3.7 -3.7 -1.0 -2.6
First visit
Age (years) 9a 4m 9a 9 m 4a 6 m 4a 3m 9a 8m
Bone age (years) 10 12.6 7 5.7 10
Length (DE) -2.7 -2 -2.4 -3 -2.6
Sitting / Standing 
Ratio

p90 p75 p25 p3 p50

Phenotype Retrognathia / ears set
low

Genu sort Normal Normal Normal

Skeletal series Normal Short cubes and curved
rays

Normal Widened distal
femoral diaphyses

-----

Osteoarthritis No Yes No No No
IGF1 ng/ml 198.5 (+1.0 DE) 264.7(+1.1DE) 61.7 (+0.5DE) 140.4 (+1DE) 108 (+0.5DE)
ACAN mutation c.1097dup c.7276G>T c.7276G>T c.7276G>T c.11061_1062

del
Protein change p.Glu367* p.Glu2426* p.Glu2426* p.Glu2426* p.(Phe354Cys

fs*13)

Table 1 Characteristics of the patients with ACAN variation Figure 1: Family tree family 2

- New patients and pathogenic variants of the ACAN gene have been identified with highly variable phenotypic and radiological characteristics, without the skeletal disproportion and the advance of

bone maturation being constant.

- Most of our patients have harmonic short stature and advanced bone age, two of them have skeletal abnormalities in the axial skeleton and one with early-onset osteoarthritis.

- The ACAN gene study should be included in the study of patients with idiopathic short stature.

- More studies are required to establish the genotype-phenotype correlation in patients with genetic variants in the ACAN gene.

REFERENCES
• Stavber L, et al. High frecuency of pathogenic ACAn
variants including an intragenic deletion in selected
individuals with short stature. Eur J Endocrinol.
2020;182:243-252.

• Nilsson O. Aggrecanopathies highlight the need for
genetic evaluation of ISS children. Eur J Endocrinol.
2020;183:C9-10.

• Tae Youp K, et al. Identification of a heterozygous ACAN
mutation in a 15-year-old boy with short stature who
presented with advanced bone age: a case report and
review of the literature. Ann Pediatr Endocrinol Metab.
2020;25:272-276.

• Gkourogianni A, et al. Clinical characterization of patients
with autosomal dominant short stature due to aggrecan
mutations. J Clin Endocrinol Metab. 2017;102(2):460-469.

• Tatsi C, et al. Aggrecan mutations in nonfamilial short
stature and short stature without accelerated skeletal
maduration. JES. 2017;229(1):1006-1011.

• Oostdijk W, et al. Diagnostic Approach in Children with
Short Stature. Horm Res. 2009;72: 206-2017

• Plachy L, et al. High prevalence of growth plate gene
variants in children with GH. J Clin Endocrinol Metab.
2019;104(10):4273-4281.

CONTACT INFORMATION
c_aguilarriera@Hotmail.com

TOPIC: Growth plate

P2
-0

72
Cr

ist
ina

 A
gu

ila
r R

ier
a

Bo
ne

, g
ro

wt
h p

lat
e a

nd
 m

ine
ra

l m
eta

bo
lis

m


