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SUMMARY

Introduction Pseudoachondroplasia (PSACH) is an autosomal dominant osteochondrodysplasia due
to mutations in the gene encoding cartilage oligomeric matrix protein. It is characterized by rhizomelic
dwarfism, limb and vertebral deformity, joint laxity and early onset osteoarthrosis. We present the girl
with the early expressed and severe PSACH born to clinically and radiographically unaffected parents.
Case Outline A 6.5-year-old girl presented with short-limbed dwarfism (body height 79.5 cm, <P5; -32%)
and normal craniofacial appearance and intelligence. The girl was normal until 3 months of age when
she expressed growth retardation with apparently shorter extremities in relation to the torso. With age,
her rhizomelic dwarfism became increasingly visible, and since completed 15 months of age, when
she started to walk, the disease was complicated with genu varum, lumbar lordosis and abnormal gait.
Beside visibly short forearms, short, broad and ulnar deviation of the hands, brachydactyly and joint
hyperlaxity, the radiographic picture showed markedly flared metaphyses, small and irregular epiphyses
and poorly formed acetabulum.

Conclusion PSACH is an achondroplasia-like rhizomelic dwarfism recognized by the absence of abnor-
mality at birth, normal craniofacial appearance, characteristic epiphyseal and metaphyseal radiographic
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finding and joint hyperlaxity.
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INTRODUCTION

Pseudoachondroplasia (PSACH) is a form
of osteochondrodysplasia with an estimated
prevalence of approximately 1/20,000-1/30,000
individuals [1-4]. The basis of the disease forms
an autosomal dominant defect in the expression
of cartilage oligomeric matrix protein (COMP)
caused by a structural mutation in exons 8-19
of COMP gene located on the chromosome
19p12-13.1 [5-8]. The majority of COMP muta-
tions are missense mutations and small in-frame
deletions and duplications found in exons 8-14
of this gene encoding the eight calmodulin-like
calcium-binding repeats and exons 15-19 en-
coding the carboxyl-terminal globular domain
[9]. The consequence of this defect, character-
ized by penetrance, is a development of the
osteogenic disorder, i.e. the transformation of
cartilage into bone tissue followed by typical
metaphyseal, epiphyseal and vertebral abnor-
malities [1, 10]. The main clinical characteris-
tics of the disease are a disproportionate short
stature similar to achondroplasia, brachydactyly,
short, broad and ulnar deviation of the hands,
forearms and lower limbs anomalies, joint hy-
perlaxity, abnormal gait, lumbar lordosis, scolio-
sis and early onset osteoarthrosis [1, 7-10]. The
affected individual has normal length at birth,
and generally, growth retardation will not be
recognized until late infancy or more frequently
between two to three years of age [7-10]. No-
tably, all patients have normal craniofacial ap-

pearance and intelligence [2, 10, 11]. Here, we
present a girl with an early expressed and severe
PSACH born to clinically and radiographically
unaffected parents.

CASE REPORT

A 6.5-year-old girl presented with dispropor-
tionate short stature (79.5 cm, <P5; -32% from
the average height for the age and gender), short
and genu varum lower limbs, abnormal gait,
exaggerated lumbar lordosis, short forearms,
short, broad and ulnar deviation of the hands,
brachydactyly and joint hyperlaxity (Figure 1).
Craniofacial appearance and intelligence as well
all other physical findings were normal.

She was born to clinically and radiographi-
cally unaffected and non-consanguineous par-
ents 5.5 years after her healthy brother aged 12
years. Her birth weight was 2700 g, length 51
cm and head circumference (HC) 33 cm. Ac-
cording to her parents, the girl was normal un-
til 3 months of age when she expressed growth
retardation with apparently shorter extremi-
ties in relation to the torso. At 6 months of age
her body length (BL) was 57 cm (-19%), body
weight (BW) 6960 g and HC 43 cm. Achondro-
plasia was suspected, and then rachitis, based
on bowl-like metaphysis and poorly formed
epiphysis. With age, rhizomelic (short-limbed)
dwarfism became increasingly apparent, and
since completed 15 months of age, when she
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Figure 1. Our patient with PSACH

Figure 2. Radiographic finding of our patients with PSACH: A) Lateral
thoracolumbar radiograph showing platyspondyly with the anterior
tongue-like protrusion of the upper lumbar and lower thoracic ver-
tebrae; B) Anteroposterior radiograph of pelvis and lower extremity
showing poorly formed acetabulum, large metaphyses, irregular epi-
physes and marked bowing of the long bones.

started to walk, the disease was complicated with the genu
valgum plus lumbar lordosis and abnormal gait. With age,
her longitudinal growth showed the following values: at 17
months 61 cm (-28.5%), at 25 months 65 cm (-29%) and
at 4 years 75 cm (-26%). Having in mind a progressive and
diagnostically unclear disorder, the child was referred to
our institution for additional investigations.

Based on the abovementioned facts, as well as the char-
acteristic radiographic findings, the diagnosis of PSACH
was verified (Figures 2A and 2B). The evident signs of
osteoarthritis were not seen. Except for decreased serum
concentration of 25(OH)D (64 nmol/L) and increased

PTH (91.5 pg/ml) at first examination, all other labora-
tory findings, also including serum calcium, phosphorus
and alkaline phosphatase, were normal. With 400 IU of
vitamin D and additional intake of milk and milk products,
the serum levels of 25(OH)D and PTH were normalized
after 3 months. In order to maintain a normal balance of
calcium and phosphorus, other than daily consumption
of about 500 ml of milk or yogurt, the intake of vitamin
D, 400 IU and 200 IU daily during colder and warmer
weather periods, respectively, was recommended. Besides
the corresponding paediatric and orthopaedic follow-up
and adequate physical therapy, the parents were advised
not to expose their child to exaggerated physical activities.

DISCUSSION

PSACH is a part of osteochondrodysplasias, a group of
more than 150 distinct disorders characterized by bone
and cartilage maldevelopment [2, 10]. In almost all of pa-
tients, it appears to be secondary to autosomal dominant
structural mutation within the genes encoding for COMP
on the chromosome 19p12-13.1, and is most closely related
to multiple epiphyseal dysplasia (MED/EDM1), a disorder
also characterized by the mutation of the COMP [7-12].

COMP, also known as thrombospondin 5, is a 757-ami-
no acid or 550 k-Da homopentameric glycoprotein present
in the extracellular matrix (ECM) of cartilage, tendon, liga-
ment and smooth muscle [13, 14]. Its presence in the ECM
of these tissues is of essential significance for their growth,
development and maintenance. As the consequence of this
defect, both PSACH and MED chondrocytes retain lamel-
lar and granular appearing material in large rough endo-
plasmic reticulum cisternae [11]. This material is com-
posed of COMP and other ECM proteins including types
IT and IX collagens and matrilin-3 [15, 16]. By the method
of fluorescence deconvolution analysis, these retained pro-
teins have been recently shown to be organized into the
matrix network suggesting that the stalled mutant COMP
inappropriately interacts intracellularly with the matrix
protein partners [15, 16, 17]. The retention of the intra-
cellular matrix is toxic to the chondrocytes, and induces
apoptosis causing the chondrocyte death [17]. The loss
of chondrocytes in the growth plate translates, resulting
into decreased long bone growth and the disproportion-
ate short stature in PSACH. Additionally, the intracellular
retention of the COMP and death of chondrocytes result in
loss of these proteins in the ECM [18, 19, 20]. The respec-
tive consequence is a disorganized type II collagen network
most likely due to the absence of type IX collagen which is
needed to crosslink type II collagen [21]. Association of the
COMP deficit in the ECM and poorly organized structure
of the articular cartilage lead to joint abnormalities and
early onset osteoarthritis in patients with the PSACH and
MED/EDM1 [20, 22].

The children with PSACH are always normal at birth
and its disease usually presents at 2-3 years of age with
disturbance in walking and lower limb deformity [7-11].
Over the years, rhizomelic dwarfism becomes apparent
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with progressively increasing morbidity, especially second-
ary osteoarthritic changes [7-10]. The adult height ranges
from 82 to 130 cm with a mean height of approximately
118 cm [7, 10]. Physical examination reveals normal facies
and intelligence [10, 11].

The radiographic features are typical for rhizomelic
dwarfism and include shortened bones, more prominent
in the proximal than in the distal part, with flared and ir-
regular metaphysis and small and poorly formed epiphy-
ses [10, 23]. The most affected long bones are femur and
humerus. The bones of the hand and foot are too broad
and short with a small and immature epiphysis [23]. The
x-ray of the pelvis shows flattened, irregular femoral heads
with shortened necks and widened pubic symphysis [7].
The acetabulum is poorly formed with the horizontal roofs.
The radiographic features include normal skull and facial
bones and variable vertebral findings such as platyspondyly
with the anterior beaking of the upper lumbar and lower
thoracic vertebrae, lordosis and scoliosis [8, 23]. Differen-
tial diagnoses of this radiographic picture in the context of
clinical findings include achondroplasia, MED/EDM1 and
spondyloepiphyseal dysplasia (SED) congenita [9]. Patients
with achondroplasia have disproportionally large head with
a prominent frontal region and depressed bridge of the
nose. The basic differentiating point is that the epiphyses
of patients with achondroplasia are normal. MED/EDM1 is
characterized by a near normal pelvis with some scalloping
of the acetabular margin. The SED, contrary to PSACH, is
typified by hip joints that are affected disproportionately
in relation to more distal portion of the lower extremities.

The diagnosis of PSACH is based primarily on personal
and family history and characteristic physical and radio-
graphic findings [10, 24, 25]. The finding of decreased se-
rum COMP concentration may be an additional diagnostic
marker of PSACH [4, 7, 26]. Whenever possible, genetic
verification of the disorder is also done [25].

Therapy of PSACH is reduced to physiotherapy, man-
agement of spinal deformities and corrective orthopaedic
surgery [25, 27, 28, 29]. Intensive physical activity is recom-
mended. Surgical correction of the limb deformities should
be postponed until the end of the growth period [28].
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We are presenting a girl who is a typical example of the
patient with PSACH. She was born with a normal BL and
her appearance was the same as that of any other child with
clinically and radiographically unaffected parents. Beside
her, the parents have a healthy 12-year old boy. Mode of
PSACH inheritance clearly compels us to draw the conclu-
sion that, in our patient, the disease was the result of newly
developed mutation. As the realistic possibility of somatic
mutation in the early postconception phase is low, it can
be additionally concluded that the cause of PSACH devel-
opment in this case should be searched in the germline
(gonadal) mosaicism of parents [25, 30].

Although PSACH is not generally recognized until late
infancy or more frequently between two to three years of
age, progressive longitudinal growth retardation of the
extremities, as the initial illness sign, was detected in our
patient already at age of 5 months [7-10]. In her later years,
her disease also manifested other clinical and radiological
characteristics, which represented the basis of her diag-
nostics [10, 24, 25].

Having in mind the age of our patient, as well as the
severity of the disease at this stage, treatment was based
on adequate paediatric-orthopaedic supervision, physio-
therapy and avoiding of intensive physical activity [25, 28].
A suboptimal serum level of 25(OH)D recorded at first
examination was corrected. Because of the significance of
vitamin D in the calcium and phosphorus homeostasis, as
well as the bone tissue itself, the maintenance of vitamin
D optimal balance with adequate diet regime should be
continued.

In conclusion, PSACH represents a rare form of achon-
droplasia-like rhizomelic dwarfism recognized by the
absence of abnormality at birth, normal craniofacial ap-
pearance, characteristic epiphyseal and metaphyseal radio-
graphic findings and joint hyperlaxity. Despite being the
AD inherited disorder, it is usually seen as the consequence
of a newly developed mutation, i.e. gonadal mosaicism in
parents. Therapy is primarily physical-orthopaedic. In ad-
dition, the prevention of vitamin D and/or calcium deficit
is of exceptional significance, identically to other disorders
that can disturb the integrity of bone tissue.
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Mceyao0axoHaponnasuja — npukas 6onecHuKa

Bnagumnp Pagnosuh’, XKesbko Cmosbanuh', Hepersko Pagnosuh'?, Mupocnas Jakosrbesuh?, 3opaH Jlekosuh',

Cvhnwa [lyunh'? Monwuxa MNasuheBuh'?

'YHuBep3uTeTCKa fievja KNnHrKa, beorpag, Cpbuja;
’MepnumHckm Gpakyntet, YHuBep3utet y beorpagy, beorpag, Cpbuja;

*/IHCTUTYT 3a 3[paBCTBEHY 3alUTUTY fieLie 1 oMnaguHe BojsogunHe, Hosm Cap, Cpbuja

KPATAK CAAPXKA)J

¥YBop lNceynoaxoHgponnasuja (MCAX) je ayToO30MHO AOMMHAHT-
Ha OCTEOXOHAPOAMCIIA3Mja U3a3BaHa MyTaLMjOM reHa Koju Ko-
AVPa XpCKaByYaBy OJIMFOMEPHI MaTPUKCHU NpoTenH. OpnunKy-
jy je pusomennynu manm pact, agepopmnTeTr eKCTpemuTeTa 1
KMYmeHor cTy6a, XvnepenacTyHocT 3rnoboBa 1 paHa 0CcTeo-
apTpo3a. Cneaw NpuKkas AeBojurLie KIMHNYKM 1 paguorpadckn
3[paBuX poanTesba C TELKOM M paHo ncnosbeHom MNMCAX.
Mpukas 6onecHuKa [leBojumiia y3pacta oA LWECT 1 MO roAuHa,
HOPMaJHOT KpaHvodaLujanHor n3rnesa u UHTenureHuuje, npu-
M/beHa je Ha npernes 36or 41CnponopLMOHaNHO Maor pacta
(TenecHa BucKHa 79,5 cm; <M5; -32%). 3aocTajarbe y TOHIUTYAM-
Ha/IHOM PacTy ca BUAHO KpahuM eKCTPeMUTETIMA Y OBHOCY Ha
TPyn youeHo je Tpu meceLia no pohervy. Ca pacTom 1 pa3Bojem
PU30OMENNYHM TUM HACKOT pacTa NoCTajao je CBe U3parkeHuju, a

pumrbeH « Received: 22/05/2012

o[ HaBpLUeHrx 15 Meceww, Kafja je npoxofarna, 6onect ce KOm-
NJMKoBaa ca reHa Bapa, 1ym6aiHoOM NOPA030M U OTEXaHVM
xoparem. Mopen ynaabuBo ckpaheHnx HagnakTuua, Kpahux,
LUIMPOKMX 1 YITHAPHO AEBMPAHUX LLIAKa, KPaTKUX NPCTUjy U Xii-
nepenecTuyHyX 3rnoboBa, Ha PEHAreHCKM CHUMLMMa Cy 3a-
NaXXeHW HarnalleHo pacBeT/beHe MeTadu3e, Mane HenpaBuiHe
enuduse 1 cnabo dbopmmpaH aLeTadbynymu.

3akspyuak [1CAX je 06n1K pr30MENIMYHOT Manor pacTa HauK
Ha axoHApOMIa3ujy, NPeno3HaTb1BY MO HOPMaHVIM U3refoM
Ha pohekby, HenocTojatbem KpaHuodaLmjanHux nopemehaja,
TUNMUYHNM ennr3omeTadpr3apHUM pagmnorpadCKim Hanasom
1 XunepenactuyHownhy 3rno6osa.

KJ'by‘lHe peun: nceyuoaXOanonnasmja; PU3OMEeNNYHN mann

pacT; 0CTeoXoHApOANCTa3je
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