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Treatment of Brachydaétyly by Skeletal Lengthening

Moon Sang Chung, M. D., Kwang Hyun Lee, M. D, Sang Gweon Roe, M. D,
and Min Jong Park, M. D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

Twenty-two skeletal lengthenings were performed on eight patients with congenital or tr-
aumatic brachydactyly between February 1983 and June 1987. There were nine metacarpal,
nine metatarsal and four proximal phalangeal lengthenings. Two different methods have been

used for lengthening

: single stage lengthening by intercalary bone graft (19 procedures) and

two stage distraction lengthening using external fixator (3 procedures). The mean follow up

was 1.7 years.

The mean lengthening acheived with single stage lengthening was 12.7 mm and the mean

overall lengthening was 13.1 mm. The mean duration of fixation was 7.8 weeks in single stage

lengthening and 153 weeks in two stage lengthening. °

Single stage lengthening is thought to be desirable, because it is simple and more leng-
thening can be acheived by double level lengthening.
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Table 1. Analysis of Skeletal Lengthenings
of Brachydactyly

Bone No. of Digits Total

Metacarpal 9
2nd 1
3rd 3
4th 3
5th 2

Metatarsal 9
1st 3
4 th 6

Proximal phalanx* 4
4th 4

Total 22

*a part of double level lengthening on 4th
toe
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__Table 2. Methods of Operative Treatment

Method No. of Cases
Single stage lengthening 19
by intercalary bone graft
Two stage lengthening 3*
with distraction device
Total 22

*on 4th metatarsal bone

Table . Duration of Fixation
Method Mean (wks) Range (wks)
One stage 7.8 510
15.3 12-20

Two stage

Total 8.9 5-20
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Table 4. Results of Skeletal Lengthening

Table 6. Results of Metatarsal Lengthenings

Elongation (mm)

Method Elongation (mm)

No. of Cases

Method No. of Cases Mean S.D. Mean S.D.
One stage 19 12.7 3.6 One stage 6 11.7 2.6
Two stage 3 15.3 1.7 Two stage 3 15.3 1.7

Total 22 13.1 34 Total 12.9 2.9

Table 5. Results of Lengthened Bones

Table 7. Results of Double Level Lengthe-

Elongation {(mm) nings
Bone No. of Cases Mean S.D. Method* No. of Cases E&):ag:tloR zgrr:m:)
Metacrpal 9 146 35 g
Metatarsal 9 129 29 One stage + 1 21 21
one stage
Prox. phalanx 4 10.0 1.2 Two stage+ X 257 2297
Total 22 13.1 34 one stage '
Total 4 245 21-27
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*on 4 th toe (metatarsal + proximal phalanx)
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Table 8. Summary of Brachydactyly Treated with Skeletal Lengthening

Lengthened Opera- Bone Periods L. Elongation
Age/Sex Cause Bone tion Graft of Fixation Complication (mm)
1. 17/M C 3rd MC, Rt. I I.C. TW nonunion 13
2. 19/M C 4th MT, Rt. 1 1.C. 3W pin tract inf. 17
3. 16/M C 4th MT, Rt. I I. C. 10 W 11
4th MT, Lt. I L. C. 12W angular deformity 13
4 th prox.
ph. L. I 1.C. 10W 9
4. 15/F C 4th MT, Rt. I IL.C. 15W 16
4th MT, Lt. i 1. C 20W 17
4 th prox.
ph. Rt. I I. C I0W 12
4 th prox.
ph. Lt. 1 I. C. 10W 10
3.4.5th MG L.C. 6W 20, 17, 16
3.4.5th MGy LC. 6 W 15, 14, 12
5. 25/F C 4 th MT, Rt. I tibial 10W 12
cortex
4 th prox. tibial
ph. Rt. I cortex TW 9
6. 14/F C 1st MT, Rt. 1 2nd MT 10 W pin tract inf. 10
1st MT, Lt. I 2nd MT 10W - 11
7. 16/M T 2nd MC, Rt. I 1. C. SW 17
4th MC, Rt. I I C. 5W 7
8. 21/F T 1 st MT, Rt. I 2nd MT oW 9
C: congenital T : traumatic MT : metatarsus MC : metacarpus I : one stage I : two stage
I. C. : iliac crest
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Fig.1-B

Figs. 1-A and 1-B : Photographs of hands and feet in preoperative state of case 1.

Fig. 1-A

Fig. 1D

-D : Preoperative X-ray of case 1 shows shortening of both 3,

Fig.1C
acarpals and both 4th metatarsals.

Figs. 1C and Fig. 1
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Fig. 1-E Fig. 1-F

Fig. 1-E : Two weeks after single stage lengthening of both 3, 4, 5th metacarpals. Fig.1-F:
Six months after operation. Bone grafts had satisfactory union.

Fig. 1G Fig. 1-H

Fig. 1G : X-ray of case 1 after first stage of two stage distraction lengthening on both 4 th
metatarsals. Fig. 1-H : Ten weeks after second operation.

Fig. 2-A Fig. 2-B
Fig. 2-A and 2-B : Preoperative photograph and X-ray of case 2.
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Fig. 2-D and 2-E : Photograph and X-ray of case 2 at 3 years after operation.
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