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=Abstract=
A New Classification of Polydactyly and Its Application to the Treatment

Moon Sang Chung, M.D., In Ho Chei, M.D. and Soo Ho Lee, M.D.

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

Polydactyly is one of the most common congenital anomalies of the limb. We reviewed the 69
digits of 50 patients with polydactyly, which were treated at S.N.U.H. from 1980 to June 1983.

It is the purpose of this article to present a new classification and adequate treatment according

to it.

The results are summarized as followings:

1. The polydactyly can be divided into the simple type in which the extradigit arises from only
one digit, and the complex type in which the extradigit connects more then two adjacent main
digits. The simple type is subdivided into joint type (type 1), the extradigit has its own joint
in its origin: epiphyseal type (type II), the origin of extradigit seems to be derived from physis
: and hypoplastic type (type II), the extradigit is not connected by bone or cartilage but only

by soft tissues to the main digit.

The epiphyseal type can be further divided into subtype A, the origin seems to be directly der-
ived from epiphysis and subtype B, the origin seems to resemble a osteochondroma.

2. The simpler hypoplastic type(type NI) and osteochondroma like type(type II-B) and be treated
by simple excision, but the joint type (type I) and type II-A can be treated by arthroplasty
with or without osteotomy as well as excision of extradigit.

3. The suggested principles of treatment of polydactyly are early treatment, treatment according
to type, minimum procedure, and osteotomy for proper alignment if necessary.
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Table 1. Associated diseases

Male Female  Total
Syndactyly 11 4 15
Phalangeal hypoplasia 2 1 3
Congenital amputation 2 0 2
Hallux varus 1 2 3
Hearing loss 2 0 2
Others: 1. Constriction band, Cleft hand, Clinodactyly,
Mitten hand, Adducted thumb
2. Congenital pseudarthrosis, tibia
3. Congenital heart disease, Hypertension
4. Mental retardation
5. Poland's syndrome
6. Pulmonary tuberculosis
Table 2. Axial analysis, polydactyly
Preaxial Central Postaxial
Male Female Male Female Male Female Total
No. of cases 22 10 8 0 10 3 53
Family history 1 1 1 0 2 0 4
Associated disease 5 3 8 0 4 3 23
Bilaterality 7 0 6 0 3 0 16
Type
Simple 24 9 9 0 10 2 54
1 15 2 6 0 4 2
II-A 6 3 0 0 0 0
1I-B 2 3 2 0 4 0
m 1 1 1 0 2 0
Complex 0 0 6 0 1 0 7
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Type | Type 1l Type
Joint Epiphyseal Hypoplastic

Fig. 1. Classification of polydactyly
Simple type:associated with only one digit
Type 1 (Joint type);extradigit has its own joint in its origin
Thpe I (Epiphyseal type): extradigit is derived from physis
II-A: origin is directly derived from epiphysis
II-B: origin resembles an osteochondroma
Type Il (Hypoplastic type). extradigit is connected to the mother digit only by soft ti-
ssues
Complex type: associated with more than two digits

Fig. 2. Type 1 (Joint type) A. Extradigit has own joint, and can be movi independantly and us-
ually has severe lateral diplacement. B. The proximal head of origin seems to be enlarged and extra-
digit has its own joint C. Operative findings the same as X-ray.
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Fig. 3. Type 11 —A (Epiphyseal type, origin is derived from epiphysis). A.Clinically a lesser lesser
of independent motion of the extradigit can be observed thenthe cases with type 1. B.Radiologica-
lly it is difficult to differentiate type I from Il —A C. It is confirmed that the extradigit is arising
from the epiphyseal plate of the proximal phalanx. '
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Fig. 4. Typical type II-A in an older child.
Note the single epiphysis of the proximal phal-
anx of the thumb. The epiphysis seems to be the
origin of the main and extradight.
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Fg. 5. Type II-B (Epiphyseal type, osteochondroma—like). A. Medical photography. B. In X-ray
the polydactyly looks like a tree, and the medullary cavity is continuous like an osteochodroma. B. The

operative findings are same as described.

Fig. 6. Typical type II—-B in older children
and adults looks like a tree.
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Fig. 7. Type I (Hypoplastic type).

described.

Fig. 8. Typical type Il in older children or
adults.
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A. Clinically extradigit can be moved most freely. B. The
extradigit is not connected by bone or cartilage but by soft tissue. C. Operative finding is

same as

Fig. 9. In complex type the extradigit is co-
nnected with two or more mother digits. In this
particular case, the origin of extradigit was de-
rived from the fourth metatarsal and fused with
the fifth proximal phalanx.
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Type III

Soft tissue
surgery
only

Fig. 11. In type III simple excision of the
extradigit is sufficient.

Fig. 12. In type II-B the osteochondroma—
like extradigit is excised, and then the articular
capsule may repaired with 1-2 stitches, if nece-
ssary.
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Fig. 13. In type II-A not only the extradigit
but also the epiphysis from which it was deriv -
ed should be removed, then the ligament and the
insertion of muscle are repaired. The involved
joint should be fixed with a Kirshner wire for 5
~6 weeks to make soft tissue contracure.
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Fig. 14. A. Type I(Joint type) polydactyly in rigit thumb. B. X-ray finding. C. Operative finding
shows that it was type I, joint type. D. Postoperative 2 months.

Type I

Fig. 15. In type I, not only extradigit and its
epiphysis but proximal head must be partially re-
moved because the proximal head is frequenty
enlarged and remaining digit is frequenty defor-
med. The ligament and muscle insertion should
be repaired and osteotomy must be done if the
correct alignment cannot be obtained with the
above mentioned treatment.
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Table 3. Classification, Polydactyly

Male Female Total Hand Foot
Simple 43 11 54 33. 21
I. Joint 25 4 29 20
II. Epiphyseal 14 6 20 13
Subtype A 6 3 9 8
Subtype B 8 3 11 5
m. Hypoplastic 1 5 0 5
Complex 0 2 5
Total 50 11 61 35 26

Table 4. Treatment principles, polydactyly

1. Early treatment

2. Treatment according to Types

3. Avoid complex procedures

4. Osteotomy for alignment if necessary
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