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Sant Joan de Déu Children’s Hospital

One of Europe's Leading Pediatric Hospitals

• Over 150 years of leadership in pediatric care, research, and education

• 362 beds, including:
• 130 pediatric inpatient beds
• 116 neonatal & pediatric intensive care beds

• Among the Top 5 Pediatric Hospitals in Europe

• A reference center in pediatrics, obstetrics & gynecology, and mental health

• Annual activity:
• 322,846 outpatient consultations
• 170,131 emergency visits
• 16,323 surgical interventions
• 25,747 hospital discharges



Unit for Skeletal Dysplasias and Bone Deformities

• Lower Limb Deformities

• Length Discrepancies

• Congenital Lower Limb Pathology

• Skeletal dysplasia
• Short Stature
• Deformity

• Collaboration with the Trauma 
and Upper Limb Unit in Cases 
with External Fixation

Dr. G. FontechaDra. Méndez

Dr. G. Fontecha (COT)                    Dra. Bou (REU)                               Dra. Vigo (RHB)                        Dr. Casas (GEN)

Endocrinology, Radiology, Neurosurgery, Neurology, Pulmonology, Otolaryngology (ENT), 
Ophthalmology, Fetal Medicine Unit, Pediatric surgery, …



Our Experience with External Fixation (2020-2024)

• Patient Data Overview (2020-2024)

• Total Patients: 109

• Gender Distribution:
• Men: 52
• Women: 57

• Bilateral Cases: 34 (affecting 143 extremities)
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Etiology

Skeletal Dysplasias (41, 37.6%)

• Achondroplasia ( n=25)

• Other dysplasias ( n=7)

• Oler disease (n=6)

• Hypochondroplasia (n=3)

Length Discrepancies (20, 18.3%)

(n=20)

Congenital Pathology (36, 33%)

• Postaxial deficiency (n=15)

• CFD ( n=5)

• Clubfoot (n=5)

• Blount's disease (n=5)

• Popliteal pterygium syndrome (n=3)

• Tibial hypoplasia (n=3)

Physeal Arrest (7, 6.4%)

(n=7)

Short Stature (2, 1.8%)

(n=2)

Upper Limb Pathology (3, 2.8%)

• Hand with short metacarpal (n=1)

• Radial spoon hand (n=1)

• Brachymetacarpia (n=1)



External fixation evolution



Tibial lengthening

• From monolateral fixators to circular frames with distractors

• Similar cost and permits conversion to hexapod in case of angular deviations.



Femoral lengthenings

SJD 1184998

LON (Lengthening over nail)

SJD 1225432

• Reduce the time patients spend in external fixation
• Reduce complications (deviations and fractures)
• Cost-conscious alternative to lengthening nails
• Technically complex



LAN

• Lengthening and after nail

• Reduction in number of fractures from 34% 
to 18%

SJD 1574387 SJD 1459056



Improvements in the Limb Lengthening Protocol for Achondroplasia

N
without /with

% post removal
fractures
without / with

Lengthening
withput / Con (cm)

%  lengthening
Sin / Con

EFI (days/cm)

Rovira et al. 
(2023)

44 42 15.9 2.4 15.1 14.5 61.5 52.6 24.5 25.8

Park et al. (2015) 56 26.8 8.4 37 28.1

Venkatesh et al. 
(2009)

40 15 9.2 39.3 39

Chibule et al. 
(2016)

10 10% 9.9 52.8 25.6

15.9% 2.4%



• Limb lengthening protocol

     

Achondroplasia

Short Age Lengthening
(cm)

Total

Tibial lengthening 14 years of age 15 cm
 

30cm

Femoral lengthening 16 years of age 15 cm

Humeral lengthening 17 years of age 9 cm

Long Age Lengthening (cm) Total

Tibial lengthening 10 years of age 10 cm
 

40cm

Femoral lengthening 12 years of age 10 cm

Tibial lengthening 14 years of age 10 cm

Femoral lengthening 16 years of age 10 cm

Humeral lengthening 17 years of age 9 cm
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Achondroplasia

Short Age Lengthening
(cm)

Total

Tibial lengthening 14 years of age 15 cm
 

30cm

Femoral lengthening 16 years of age 15 cm

Humeral lengthening 17 years of age 9 cm

14cm
Height 
119cm

12 years 

16 years 

Height 
149cm

14cm

14 years 

9cm



Achondroplasia

Long Age Lengthening (cm) Total

Tibial lengthening 10 years of age 10 cm
 

40cm

Femoral lengthening 12 years of age 10 cm

Tibial lengthening 14 years of age 10 cm

Femoral lengthening 16 years of age 10 cm

Humeral lengthening 17 years of age 9 cm

10 years 

10cm

12 years 

10cm

14 years 14 years 

10cm

10cm

Height 
156cm

9 cm

Height 
101cm

SJD 1268644



Hexapod for bone deformity and legnthening
Sepsis at age 7 

Neurological impairment with dorsal flexion deficit of the ankle

Recurvatum 30-40º  and limb length discrepancy 2cm

SJD 1107022 SJD 1107022



Double level correction with hexapod

• X-linked hypophosphatemic rickets
SJD 115529

SJD 1155529



Hexapod in Soft Tissue Contractures



De novo 4q22 duplication of the BMPR1B gene



Combined Multi-Mounting Approach

• Spondyloepiphyseal dysplasia with congenital joint dislocation

14 years-old



Combined Multi-Mounting Approach



Blount

8 y 9 m
BMI 28 Kg/m2
50º Medial physeal slop

2022 STLR
>30º medial physeal slop→ Medial elevation 
osteotomy

2021 JPO
>40º medial physeal slop
Medial elevation osteotomy+ lateral epiphysiodesis + 
metaphyseal osteotomy
75% good results



Blount



Blount



Fibular hemimelia



Tibial hemimelia

SJD 1859979



CFD



Upper limb Pathology
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Monolateral in Upper limb Pathology



P. McClure A. Cherkashin
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