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Abstract

Spondyloepiphyseal Dysplasia (SED) accompanying with congenital joint dislocations; is a genetic
disease with different subtypes that progress with multiple dislocations. It occurs due to a muta-
tion in the CHST3 gene. This syndrome requires long and cascading surgeries, which presents
with short-bodied dwarfism, joint dislocations and range of motion (ROM) limitations (knee, hip,
elbow). In this case report, we describe an in frame type deletion reported for the first time. We
also included the step-by-step surgery program applied to the patient and its results.
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0Oz

Konjenital eklem gikiklarinin eslik ettigi Spondiloepifizyal Displazi (SED); multipl ¢ikiklarla seyreden
farkl alt tipleri bulunan genetik bir hastaliktir. CHST3 geninde mutasyon nedeniyle meydana gelir.
Kisa govdeli clicelik, eklem gikiklari veya eklem hareket kisithiliklariyla (diz,kalga,dirsek) ortaya gikan
uzun ve basamakh cerrahiler gerektiren bir sendromdur. Bu vaka raporunda ilk kez bildirilen in
frame tip bir delesyonu tanimladik. Hastaya uygulanan basamakl cerrahi programi ve sonuglarini
da ekledik.

Anahtar Kelimeler: CHST3, kondrodisplazi, spondiloepifizyal displazi, resesif larsen sendromu

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(3):658-661.
DOI; 10.35440/hutfd.1187444

Sorumlu Yazar / Corresponding Author
Dr. Baki Volkan CETIN, MD

Harran University School of Medicine,
Department of Orthopaedics & Trau-
matology,

Osmanbey Yerleskesi, Sanhurfa-Mardin
Karayolu Uzeri 18.Km, 63290 Sanlurfa/
E-mail: bvolkancl@gmail.com

Gelis tarihi / Received: 11.10.2022
Kabul tarihi / Accepted: 21.11.2022

DOI: 10.35440/hutfd.1187444

658


https://orcid.org/0000-0003-3231-404X
https://orcid.org/0000-0001-5987-2813
https://orcid.org/0000-0001-9932-0730

Cetin et al.

Introduction

SED is an autosomal recessive skeletal dysplasia caused by a
mutation in the CHST3 gene (on chromosome 10qg22.1).
CHST3 is the only gene with pathogenic variants that cause
associated skeletal dysplasias. This gene encodes Chon-
droitin 6-0 sulfotransferase. This enzyme regulates proteo-
glycan sulfation in the extracellular cartilage matrix (1,2). It
has been reported that it causes severe chondrodysplasia
and progressive spinal damage as a result of loss of function
(3). In almost all CHST3 mutations; there are congenital dis-
locations or limitation of ROM (specific knee, hip and el-
bow). The most common joint involvement is knee, elbow
and hip. Most patients have vertebral irregularities and disc
space narrowing. Apart from these, kyphosis, scoliosis, club-
foot are found in half of the patients (4,5). Therefore, if the
patient has short stature, knee, elbow and hip dislocations
without typical facial appearance, vertebral irregularities
(kyphosis, scoliosis) and clubfoot, the diagnosis might be
chondrodysplasia CHST3 type with congenital dislocations

(6).

Case Report

A 17-day-old boy was admitted to our outpatient clinic due
to multipl extremity deformities. The mother was 35 years
old, the father was 46 years old. They had a cousin marriage.
They had 4 children (2 girls, 2 boys) and our patient was their
last child. Our patient had bilateral hip dislocation, bilateral
knee dislocation and bilateral pes equinovarus deformities.
The first child at the age of 12 also had bilateral hip and knee
dislocations. The father of the mother has hip dislocation
and her brother has bilateral hip dislocation. According to
taken information from family, her brother has 3 children
and all three have bilateral hip and knee dislocations and bi-
lateral clubfoot. There is no history of deformity on the pa-
ternal side. The birth of the patient at term and normal
spontanous vajinal delivery. The birth took place in a private
health institution. She had no history of drugs or radiation
during her pregnancy. Pregnancy follow-up was done regu-
larly and deformities were detected by USG at 3 months of
pregnancy. The family was informed about the deformities,
and the choice of curettage was asked to the family. The
family did not accept.

The physical examination of the patient revealed bilateral
hip dislocation with Ortolani test + and there was a genu re-
curvatum deformity in his bilateral knees with no flexion and
bilateral clubfoot deformity. Height of the patient was
within normal limits, hearing test was normal. The result of
the pediatric consultation was normal in terms of system ex-
aminations.

Radiological images revealed bilateral hip dislocations, bilat-
eral knee dislocations and bilateral bifid humerus. On dys-
morphic examination, long philtrum, broad forehead, small
and low ears, and short neck were noted. (Figure 1)

After evaluating the current clinical findings, a CHST3 full
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gene sequence analysis was performed with the consent of
the family. As a result of whole gene sequencing analysis,
CHST3 (NM_004273) homozygous
€.1131_1142delGCCGCTGCAGAA (p.P378_K381del) variant
was detected by next generation sequencing analysis. The
variant detected was confirmed by Sanger analysis. (Figure
2) It was determined that both parents were heterozygous
for the related variant. Our patient was diagnosed SED with
congenital joint dislocations, considering the heterozygous
parents, the absence of the relevant variant in healthy indi-
viduals, the pathogenic evaluation reports of in-silico predic-
tion tools, the evaluation of American College of Medical
Genetics and Genomics (ACMG) criteria as PM2, PM4 and
PP3, and appropriate clinical findings. The mutation de-
tected is an in-frame deletion in the CHST3 gene, which has
been reported for the first time to date, as far as it can be
evaluated in the printed literature.

Surgical treatment was planned for the patient and obtained
pediatric and anesthesia consultations. Bilateral hip closed
reduction with adductor tenotomy was performed in the
2nd month. Bilateral quadriceps tenotomy was performed
in the same session. After surgery, the hips were reduced
and the knees were flexed up to 90 degrees. During the pel-
vic cast, the hip molding was in the human position, the
knees were at 90 degrees and the feet were dynamic, so the
ankle was cast at 10 degrees of dorsiflexion and 45-50 de-
grees of abduction.

After 8 weeks, the patient's cast was removed under anes-
thesia. The hips were unstable. Knee movements were 90-
100 degrees of flexion. Ankles were dorsiflexed to 15-20 de-
grees bilaterally, and the foot varus was corrected. The plas-
ter was renewed in the same way. After six weeks, his cast
was removed from the outpatient clinic, and a control ex-
amination was performed. Bilateral hips were stable, both
knees were flexed to 100 degrees, and foot examination was
within desired limits (14th week). He was followed up for 3
months full time with Dennis-Brown orthosis. In the follow-
ing 3 months, he was asked to wear it only during sleep, and
she was called for control at intervals of 4-6 weeks.

In the examination of the 46-month-old patient, the bilat-
eral hips were reduced and their range of movements were
within natural limits. Bilateral knee flexion ranges from 120-
130 degrees. The knees were limited in approximately 20
degrees of flexion. The bilateral patella was deviated later-
ally. The patient was able to sit, crawl, and stand with sup-
port.

The findings obtained in the preoperative radiological exam-
ination; Bifid humerus and rhizome in the upper extremity,
irregularity in the distal femur and proximal tibial epiphyses
in the lower extremities, flattening of the vertebral bodies,
irregularity in the articular surfaces (especially in the lumbar
region), decrease in the joint space distance, and increase in
the interpedicular distance were observed. There was mild
scoliosis with left opening and lumbar and cervical kyphosis.
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Figure 1: a) Clinical appearence of the patient b) Radiological images of upper extremity and the trunk c) Radiological

images of lower extremity
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Figure 2. Genetic analysis of CHTS3 gene,
a) Next generation sequencing image for the mutation, b) Sanger
confirmation image

As a result of the pediatric consultation, the physical exam-
ination of the patient was within natural limits. His height
was normal, his hearing was normal, and he had no heart

problems. The patient's pes equinovarus recovered com-
pletely. Bilateral lateral release and medial plication were
performed for patella dislocation. In the follow-up exami-
nation, it was observed that patella reduction was
achieved, but bilateral knee dislocation continued. When
the patient was 51 months old, femoral shortening osteot-
omy was performed bilaterally for knee reduction. The fol-
low-up of the patient continues. The consent of the family
was taken for the patient’s photographs and clinical data in
order to education and scientific publication.

Discussion

We described a novel in-frame type deletion in the CHST3
gene mutation in this report. Spondyloepiphyseal Dysplasia
is a rare condition due to the mutation of this gene. CHST3
gene mutation shows autosomal recessive inheritance and
encodes the enzyme chondroitin 6-0 sulfotransferase. The
enzyme is involved in proteoglycan sulfation in the extra-
cellular cartilage matrix. As a result of loss of function
causes progressive spondylodysplasia in early childhood
(3). In the patients’ clinic, normal bone age, short stature at
birth, rhizomelic shortness of the extremities (proximal
shortness of the femur and humerus), multiple joint dislo-
cations (knee, hip and elbow), joint mobility limitation,
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clubfoot are frequently observed. Kyphosis (especially cer-
vical), often scoliosis may develop. Cardiac anomalies may
occur (minor heart valve dysplasia). Generally mental sta-
tus, vision and hearing are normal. Although infrequently
tooth anomalies (microdontia, delayed teething), inguinal
hernia, gastric volvulus, pectus deformity have been re-
ported. Radiologically, progressive spondyloepiphyseal
dysplasia with joint anomalies; Mild dysplasia in general-
ized small epiphyses, delayed ossification of femoral head
and neck epiphyses, coxa valga are observed. Premature
osteoarthritis can be observed. Spinal anomalies, increases
interpedicular distance between T2-L1 or L2, platyspondyl
(flattened vertebral body), coronal cleft throughout the
lumbar region. Other rare skeletal findings; camptodactyly
(PIP flexion deformity), mild brachydactyly, short metacar-
pals (2,7,8). Diagnosis is made by characteristic clinical and
radiological findings and becomes certain with molecular
genetic testing. The phenotype was first described in 9 in-
dividuals from 2 families in Oman (3,9). CHST3-associated
skeletal dysplasia is autosomal recessive. Each sibling is af-
fected by 25%. 50% carriers are asymptomatic, 25% are un-
affected. There is no genotype-phenotype correlation. The
phenotype shows a homogeneous picture regardless of
CHST3 variants (2). It is most often confused with Larsen
Syndrome which is characterized by multiple joint disloca-
tions and differed from SED with dysmorphic facial appear-
ance (forward protruding forehead, nasal depression, ma-
lar flattening, orbital width), spatulate thumb, accelerated
carpal ossification, cleft palate, hearing loss (1,10).

Surgical correction is the only treatment modality for ab-
normal joint structures in SED. However, it often provides
partial improvement, multiple procedures are needed.
Physical therapy is not effective. High-grade joint-loading
activities and obesity should be avoided (2).

In this case, we considered the diagnosis of the patient as
SED clinically and radiologically and confirmed it with ge-
netic examination. We started step-by-step conservative
and surgical procedures appropriate for the age of our pa-
tient. As a result of genetic analysis, we found that our pa-
tient, in whom we detected a CHST3 gene mutation, had an
in-frame deletion in the CHST3 gene, which has been re-
ported for the first time. We think that it can be a reference
in terms of diagnosis and surgical follow-up.
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the patient's first-degree relatives for this case report.
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