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Operative Treatment of Hand fractures with Mini-External Fixators

Ho-Jung Kang,M.D.,Hyung Gyu Kim, M.D., Hak-Sun Kim,M.D.,
Soo Bong Hahn, M.D., Eung Shick Kang, M.D.

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

Generally, comminuted intraarticular hand fractures are commonly known to present a therapeutic
dilemma, often with less than ideal results for maintenance of range of motion or preservation of
articular symmetry. Additionally, hand injuries combining severe soft tissue and skeletal damage are
difficult management problem. External fixation is an excellent method for aligning and stabilizing
open fractures with severe wounds until wound conditions will permit a suitable method of internal
fixation. It also provides reliable management for those comminuted fractures and fractures with
bone loss that cannot be internally fixed. Comminuted hand fractures were stabilized with mini-exter-
nal fixator in 13 patients. There were 10 phalangeal fractures and 3 metacarpal bone fractures. Two
type of the external fixators were used for fixation of these fractures, the one was a hinged external
fixator, and the other was a mini-orthofix external fixator. These devices were found to be useful. Tt
allowed healing of the fracture in good alignment in 13 patients. The fixators were removed at clini-
cal union. This was observed at a mean of 3.4 weeks. There were 3 excellent, 6 good and 3 poor
results in phalangeal fractures and 1 poor result was noted in metacarpal bone fractures. There were
two complications of pin-tract infection and adhesion of the extensor tendon. The external fixator for
comminuted hand fractures with bone or soft tissue loss provides rigid skeletal stabilization, accessi-
bility for wound care, and early joint mobilization.
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Table 1. Closed Intraarticular Comminuted Fractures of the Hand

Case Diagnosis Duration after trauma E/F Procedure
1 18/M F/C after Fx, mid phalanx index Rt 5 weeks PIP Hinge
2 22M F/C after Fx, volar lip avulsion index Lt 12 weeks PIP Hinge
3 28M F/C after Fx, volar lip avulsion 3rd Rt 5 weeks PIP Hinge
4 47/M Comminuted Fx, proximal phalanx base 3rd Rt 3days MP Hinge
5 30M Rolando’s Fx, Rt 6 days Orthofix EF
6 50M Rolando’s Fx, Rt 1day Orthofix EF
7 21/F Comminuted Fx, middle phalanx 5th Lt 1day PIP Hinge
8 30M Comminuted Fx, middle phalanx 5th Rt 2days PIP Hinge
9 32M Comminuted Fx, middle phalanx index Lt 1day Orthofix EF

F/C : flexion contracture, E/F : external fixation, EF : external fixator
PIP : proximal interphalangeal joint, MP : metacapophalangeal joint
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Table 2. Open Fractures of the Hand

Case Age/Sex Diagnosis E/F Procedure
10 33/M Open Fx, proximal phalanx thumb Rt Orthofix EF
11 31IM Open Fx, proximal phalanx thumb MP Hinge

with EPL rupture Rt
12 29/M Open Fx, proximal phalanx thumb Lt Orthofix EF
13 33/M Open Fx, metacarpal Sth, segmental bone loss Rt Orthofix EF

E/F : external fixation, EF : external fixator
EPL : extensor pollicis longus tendon
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Table 3. Finger function following phalangeal fractures

Excellent Good Poor

No pain No pain Pain

No deformity Minimal deformity Mal-union
TAM>215° TAM>180° T.AM.<180°
PIP flexion>100° PIP flexion>80° PIP flexion<80°

T.A M.= Total active motion(Belsky and Eaton,1984)"
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Fig.1. Fracture of base of middle pha-
lanx : open reduction and inter-
nal fixation with two Kirsch-
ner’s wires.
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Fig. 3. Range of motion of second finger at three mon-
ths after removal of external fixator.
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Fig. 4. Open comminuted proximal
phalanx fracture.

Fig. 6. Change of the position of the distal pin to head
Fig. 5. External fixation with mini-orthofix external fix- of proximal phalanx.
ator.
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Fig. 7. Bony union of proximal pha-
lanx of thumb was shown at 3
months postoperatively

Fig. 8. External fixation with mini-orthofix external fixator combined with supplementary fixation with five

Kirschner’s wires.
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Fig. 9. Bony union of Rolando’s fracture was shown at 2months postoperatively.
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