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Abstract

Beckwith-Wiedemann syndrome (BWS) is a genetic/epigenetic disorder with overgrowth
and cancer predisposition, presenting with symptoms like macroglossia, abdominal wall de-
fects, and limb length discrepancy (LLD). This case report details a 4-year-old female with
BWS and a 3 cm LLD, treated with epiphysiodesis using eight-plates in her left femur and
tibia. After two years, the plates were removed, achieving equal limb length. The report
highlights effective surgical intervention for moderate LLD in BWS, emphasizing the impor-
tance of early diagnosis and comprehensive orthopedic management, applying general LLD

treatment principles to patients with Beckwith-Wiedemann syndrome.

Beckwith-Wiedemann Syndrome; musculoskeletal disease; hemihyperplasia

Introduction often the overgrowth disorder affects half of the
Beckwith-Wiedemann syndrome is a growth disor-  body (hemihyperplasia).®

der that can affect several parts of the body. Chil-

dren with BWSp presenting with macrosomia are Case Presentation

taller and/or larger than average even though the A 4-year-old female with a known BWS (abnormal
growth rate slows down after the age of eight. Less  methylation of maternal DMR2 at 11p15) was re-
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ferred by a paediatrician for lateralized overgrowth.
Other symptoms included diastasis recti, macro-
glossia, facial naevus flammeus, exophthalmos and
left hemihyperplasia extending to the upper and
lower extremities. Full leg x-rays were obtained
to assess radiographic evaluation of the leg length
discrepancy or any deformity of the legs that could
affect the surgical management of the patient. Clin-
ical evaluation showed 0,9cm length difference of
the upper extremities and 3cm leg length discrep-
ancy (Figure 1). We performed epiphysiodesis of
the knee using eight-plates medially and laterally of
distal femur and proximal tibia (Figure 2). At three
months post-op, the patient reported no problem
continuing regular daily activities and a new radio-
graphic evaluation was obtained. The difference be-
tween the legs decreased to 2,6cm. The patient was
tactically followed up in outpatient clinic and the
limb’s length was monitored (Figure 3). After two
years of treatment the same leg length was achieved
(Figure 4) and eight-plates were removed. Because
of the possibility of Rebound phenomenon (reoccur-
rence of LDD), patient will be monitored in outpa-
tient clinic until complete skeletal maturity.

Discussion
Beckwith-Wiedemann syndrome is caused by ge-
netic or epigenetic defects around the

11p15.5 region that contains growth regulator
genes. It affects 1 per 10,340 live births, with in-
creased incidence of 1 every 4000 children conceived
with assisted reproductive technologies (ARTs). Di-
agnosis is usually made in the neonatal period or
early childhood'. Cardinal and suggestive features
are used to make a clinical diagnosis or to refer a
patient for genetic testing (Table 1).*) Macrosomia
(defined as height and/ or weight >2SDS) is present
in half of the BWS patients, and even though over-
growth is noted to slow down in late childhood, the
final adult height tends to be greater than the paren-
tal target height. Growth charts are strongly indicat-
ed."*” Lateralized overgrowth occurs in only 13% of
BWS patients and it might include the upper and/
or lower extremity. Cases of lateralized overgrowth
with painful scoliosis have been reported. Along

with the growth charts, an annual clinical evalua-
tion for leg length discrepancy is strongly indicated
and when present, should be referred for Ortho-
paedic evaluation. LLD <2c¢m can be corrected with
shoe lifts, internal (lcm) or external (2cm).*” LLD
2-5cm is indicative for surgical correction, reversible
epiphysiodesis of the longer limp is usually the way
to go in BWSp, as they tend to reach tall statures.”*°
With closed growth plates femoral or tibial short-
enings with IM nailing are the other options. LLD
5-20cm requires limp lengthening techniques with
osteotomies and gradual distraction with external
fixation or magnetic IM nail, although these tech-
niques should only be considered for specific cases.
Surgical correction of asymmetric overgrowth of the
upper limbs is generally not indicated. Joint laxity
has been reported to be around 70% in BWS patients
in a study, but advanced bone age is only present in
3%.7 In case of the reported patient, epiphysiode-
sis was proved an effective management of LLD, as
during the period of treatment she had no compli-
cations and could continue doing her regular daily
activities.

Conclusion

The broader implications of this report lie in its
contribution to the evolving field of orthopedics,
providing valuable insights into effective surgical
interventions for moderate LLD in the context of
BWS. As the understanding of genetic and epigene-
tic factors in BWS grows, the importance of early di-
agnosis and comprehensive management strategies
becomes increasingly evident. This article serves as
a practical guide for clinicians, offering evidence
of the efficacy and tolerability of epiphysiodesis in
addressing LLD in BWS patients. Epiphysiodesis of
the femur and/or tibia is usually indicated for pre-
dicted LLD >2cm, preferably reversible epiphysiod-
esis with eight-plates is preferable. Limp lengthen-
ing should only be considered in specific cases.

Clinical message

Correction of LLD in Beckwith-Wiedemann syn-
drome follows the general rules of treatment of any
limb length discrepancy.
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Figure 1. Preoperative AP full-length leg radiograph
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Figure 3. 1 year Postoperative AP full-length leg Figure 4. 2 years Postoperative AP full-length leg
radiograph radiograph
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Table 1. Clinical features of Beckwith-Wiedemann Spectrum

Cardinal features (2 points per feature)

Suggestive features (1 point per feature)

Macroglossia

Birth weight >2 SDS above the mean

Exomphalos

Facial naevus simplex

Lateralised overgrowth

Polyhydramnios and/or Placentomegal

Multifocal and/ or bilateral Wilms tumour or nephro-
blastomatosis

Ear creases and/or pit

Hyperinsulinism (lasting beyond one week and re-
quiring escalated treatment)

Transient hypoglycaemia (lasting less than a week

Pathology findings:adrenal cortex cytomegaly, placen-
tal mesenchymal dysplasia orpancreatic adenomatosis

Typical BWSp tumours (neuroblastoma, rhabdomyo-
sarcoma, unilateral Wilms tumour, hepatoblastoma,
adrenocortical carcinoma or phaeochromocytoma

Nephromegaly and/or Hepatomegal

Umbilical hernia and/or diastasis rect

Table 1 Clinical features of Beckwith-Wiedemann Spectrum?®

An essential diagnostic tool for classical Beckwith-Wiedemann syndrome (BWS) is the standard deviation

score, or SDS. For a clinical diagnosis, a score of 24 is

required; however, molecular confirmation of an 11p15

anomaly is not required. For patients with a score of >2, including those with a traditional BWS score of >4,

genetic testing is advised in order to further explore and validate the diagnosis of BWS. Individuals who

have a score below two are not eligible for genetic testing. For patients with a score of 22, it is recommended

to investigate alternate diagnosis options or refer them to a BWS expert for additional assessment if genetic

testing produces negative results®
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