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— Abstract —

Lengthening of Short Tubular Bone by Gradual Distraction

Hui Wan Park, M.D., Dae Yong Han, M.D.,
Chong Hyuk Choi, M.D. and Hyun Cheol Oh, M..D.

Department of Orthopaedic Surgery, College of Medicine, Yonsei University, Seoul, Korea

Thirteen cases of lengthening of short tubular bone by gradual axial distraction using an unilateral
external fixator(Orthofix M-100, Orthofix CP0089) are reported. This study aims to prove effective-
ness of gradual distraction for lengthening of short tubular bone and usefulness of the newly designed
external fixator. Nine patients had brachymetatarsia and four brachymetacarpia. The etiology was
consisted of post-traumatic physeal injury in two and congenital in eleven cases.

The average amount of lengthening was 14.5mm(37.0%) in metacarpal bone, and 17.3mm(37.5%) in

metatarsal.

Complications were angular deformity in 3, pin loosening in 2 cases, and premature consolidation,
nonunion and pin site infection in one case, respectively.

Cosmetical and functional satisfactory results were obtained in all cases. We believe that callotasis
is effective for short tubular bone lengthening. Also we confirmed the newly designed external fixa-

tor(Orthofix CP0089) useful.

Key Words : Short tubular bone, Unilateral external fixator, Gradual distraction.
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Fig. 1. In this study, unilateral external fixators were
used. The newly designed fixator(Orthofix
CP0089), as compare with Orthofix M-100, was
shortened the size of the clamp and the diameter
of the pins. But the length of the pins was
lengthened from 4cm to 10cm,
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Table 1. Complications

Metacarpus  Metatarsus  No. of cases

Angular

deformity 1 2 3
Pin loosening 2 2
Premature

consolidation 1 1
Nonunion 1 1
Pin site infection 1 1
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Fig. 2. A 13 year old girl with congenital shortness of the left fourth metacarpal.
A, B. Preoperative appearance. The fourth knuckle of the left fist was disappeared and the fourth metacarpal
was 13mm shorther than contralateral side.
C. Radiograph 8 weeks after surgery viewed bone lengthening and new bone formation.
D. Radiograph 12 months after surgery demonstrating excellent restoration of the length of the fourth me-
tacarpal.
E, F. Gross appearance after treatment.

Table 2. Diseases that can cause short metacarpals

Table 3. Syndromes in which short metacarpals occur

Sickle cell disease

Trauma

Multiple epiphyseal dysplasia
Multiple hereditary exostosis
Pyruvate kinase deficiency
Acrodysostosis

Radiation injury

Cretinism

Infection of epiphysis
Juvenile rtheumatoid arthritis
Duplication of uterus
Congenital glaucoma
Dwarfism

Many eye problems

(Cited from Green DP : Operative Hand Surgery. 3rd ed.
New York, Churchill Livingstone Inc : 317, 1993)
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Turner's syndrome(XO) Brachydactyly E
Peudohypoparathyroidism Brachydactyly A-1
Pseudopseudohypoparathyroidism  Brachydactyly C

Basal cell nevus syndrome Hall syndrome
Beckwith-Wiedemann syndrome ~ Mseleni joint disease
Biedmond syndrome Ruvalcaba syndrome

Cri du chat syndrome Tabatznik sybdrome
Trichorhinophalangeal syndrome  Gorman syndrome
Bixler's syndrome Pfeiffer-Weber syndrome

Sybert syndrome Tuomaala sybdrome
Bilginturan brachydactyly Larsen syndrome
Taybi-Linder syndrome Manzke syndrome
Banki syndrome Silver's syndrome

Conradis disease
Holt-Oram syndrome
Leri's pleonosteosis

Cockayne syndrome
Klinefelter's syndrome
Orodigitofacial syndrome

(Cited from Green DP : Operative Hand Surgery. 3rd ed.
New York, Churchill Livingstone Inc : 317, 1993)
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