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Macrodactyly is an uncommon congenital
anomaly affecting the fingers and toes. The condi-
tion was first described by Power in 1840. Since
that time over 109 cases have been reported.*-*4%
In Korea 7 cases of macrodactyly have been
reporteds-¢7-%12 No specific treatment has been
established except amputation of part or all of in-
volved digits before Bunnel suggested defatting
procedure and epihpyseal destruction in 1956. In
1967, Barsky" has described two types of
macrodactyly: the static type in which the digit
grows in proportion to the rest of body, and the pro-
gressive type in which the digit grows dispropor-
tionately to the rest of the body. Tsuge!*’ has
described a staged operating procedure for shorten-
ing of macrodactyly in 1967. '

The purpose of this report is to provide our
classification and concept of treatment for the
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idiopathic type of macrodactyly.
MATERIALS AND METHODS

We reviewed 31 patients with macrodactyly,
who were treated at department of orthopedic
surgery, Seoul National University Hospital from
1975 to 1985. Male was affected in 14 and female
in 17 cases. Average years of age at operation
shows that operations were done at an earlier age
group in idiopathic type. We could observe 20 cases
of idiopathic macrodactyly, and 11 secondary cases.
Of the secondary type, hemangioma was most com-
monly associated (5 cases), followed by lymphan-
gioma (2 cases), Ollier’s disease (2 cases). Upon the
clinical analysis of the 20 idiopathic cases, male and
female were equally affected. The fingers were af-
fected in 9 cases and toes in 11. There was no ob-
vious difference between the right and left side, and
in most of cases it showed unilateral involvement.
Multiple digits involvement is predominant feature
in our series. Index and middle finger were affected
most often in hand, and second toe in foot. Follow-
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Table 1. Clinical analysis of the idiopathic macrodactyly

Follow-up Result

Case Age Sex Involved site  Type Treatment  Complication .
(yrs+mo) Function Appearance

1 6 F *T 1,2,Rt. ***M  Amputation 10 ##4P P
2 15 M **F 23Rt M  Tsuge op. Amputation 8 P P
3 17 F F 1,2,Lt. M  Tsuge op. Ampulation 8 P P
4 8 M T 2,3,4,Rt. M  Amputation ++ +IR 6 P P
5 1 F F 1,2,Rt. M  Tsuge op. IR 1 ##F P
6 10 M T 1,2,Lt. M  Tsuge op. Amputation 6m P P
7 7 M T 2,3,Rt. M  Tsuge op. Amputation 6m P P
8 7 F F 2,3,Lt. M Our method Clinodactyly 3 i#G G
9 5 F F 2,3,Rt. M Our method 1 G G
10 2 F T 2,Lt. M Our method Infection 3 F F
11 1.3 M T 1,2,Lt. M Our method 1 F G
12 15 F T 3,4,Lt. M Our method 1 F F
13 03 M T 2,3,Lt. M Our method IR 6m P P
14 4 M T 1,2,Lt. M  Our method 3 G G
15 4 M T 2,Rt. M Our method 6m G G
16 22 F F 1,Rt. +ST  Excision Lost - -
17 17 M F 5,Rt. ST Excision Lost - -
18 17 F F 4,5,Rt. ST Excision 3 G G
19 14 F T 2,Both ++B  Metatarsal 3 G
shortening
20 19 M F 3,Rt. B No op. - - -

*T:Toe, **F:Finger, *** M:Mixed, +ST: Softtissue, ++B:Bone, + + +IR: Ineffective reduction, #G: Good,
##F: Fair, ###P: Poor.

Fig. 1. Photograph (A) shows enlargement of the ring and little finger in the right hand, but X-ray (B)
shows no bony enlargement.

up over 6 months was possible in 17 patients of According to Barsky,” true or idiopathic
idiopathic type and average duration of follow-up macrodactyly is a rare congenital malformation
was 3.1 years (Table 1). characterized by an increase in the size of all the
element or structures of a digit or digits. In our

CLASSIFICATION series, there were 3 cases that had only enlarge-
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Fig. 2. Medical photograph (A) shows elongated second toes in both feet without the enlargement of
soft tissue, and x-ray (B) shows bony enlargement.
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Fig. 3. Preoperative photograph (A) shows mixed type of macrodactyly in index and middle finger in
'the left hand. Three years after operation (B), the sizes of both fingers are markedly reduced. But there
are some residual clinodactyly in the same fingers.

. . Table 2. Classification of macrodactyly
ment of the soft tissue without bony enlargement

(Fig. 1), and there were 2 cases that had only bony Type No. of patients
enlargement without enlargement of the soft tissue
(Fig. 2). We named this as bone and soft tissue sub-
type respectively. Fifteen cases that had the
enlargement of all the elements were named as mix-
ed subtype (Fig. 3). Macrodactyly that was asso-

Idiopathic or true type 20
Soft tissue
Bone 2
Mixed 15
Secondary type associated

ciated with tumors and other specialized tissue with tumor 1
malformations such as hemangioma, enchondroma- Hemangioma 5
tosis, etc. might be classified as secondary type Lymphangioma 2
(Table 2). Ollier’s disease 2
Arterio-venous malformation 1
TREATMENTS AND RESULTS Maffucci syndrome 1
Total 31

Until 1982, a variety of operations were used
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Fig. 5. Initial photograph (A) shows secondary type of macrodactyly due to Ollier’s disease. The bulky
cartilagenous tissues were removed as completely as possible, and massive iliac bone grafting were perfor-
med. Three years after operation (B), the sizes of involved fingers are markedly reduced and the appear-
ance and function of the hand have improved very much.

such as amputation, staged defatting of the soft
tissue, epiphysectomy, and Tsuge’s procedure etc.
But there were too much complications such as
necrosis of the digit, ineffective reduction and so
on. In this situation a new method of treatment was
highly needed. The operation must be simple to
reduce the complication rate, and the aim of the

operation in this complex problem should also be
simple. It seems better for a surgeon to choose
either the preservation of the function or the im-
provement of the appearance as the aim of opera-
tion. In our series, all operations for both the
appearance and the function resulted in failures
such as amputations, ineffective reductions etc.
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F;ig. 6. Preoperative X-ray (C) shows enchondromatosis of both hands. Three years after operation (D)
tumors are removed nearly completely and the PIP and DIP joint of left index and right middle finger

are fused.

Out of 15 cases of mixed variety of macrodac-
tyly, initial amputations were taken in 2 cases,
Tsuge’s operation in 5 cases. With Tsuge’s opera-
tion necorsis of the involved digits were com-
plicated and amputations were resulted in 4 cases.
In one case the enlarged digit could not be reduc-
ed effectively. This means complete failure of the
operation in our early series. In this dreadful situa-
tion we changed our policy of operation as follows:

Bulk reduction was tried with a volar zig-zag or
unilateral single incision saving at least one pair of
vessels and nerves. Shortening, epiphysectomy and
fusion were done for bone (Fig. 3, 4). With this new
method we could effectively reduce volume in 8 out
of 9 cases, and there had been no amputations yet.
In one case that the volume could not be effective-
ly reduced, the digits were very huge. Even though
we reduced about 60% of the length and 70% of
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the circumference, the digits were still too huge.
For 3 cases of soft tissue type, soft tissue excision
was done. And for 2 cases of bone type, metacar-
pal shortening was done for one case that involved
second toes bilaterally, and operation was refused
by patient in the other case. As for secondary type
of macrodactyly, excision of tumor and other ap-
propriate operations were done case by case (Fig.
5, 6).

To evaluate the result of treatment, authors us-
ed our own criteria for the function (Table 3) and
appearance (Table 4). And authors made scoring
as follows: 2 point for Good, 1 point for Fair and
0 point for Poor. For 15 cases of the mixed
idiopathic macrodactyly, Average scores are 0.2 for
the function and zero for the appearance with
Tsuge’s operation. Average scores of our method
are 1.4 for the function and 1.5 for the appearance.

DISCUSSION

The etiology of macrodactyly is unknown, but
it has been postulated that impaired nerve function
allows uncontrolled growth of other tissue,:3-12:1%
Tsuge considered the hypertrophic adipose tissue
and marked hypertrophy of the digital nerves as
the most important finding in macrodactyly.'® In
hand, this condition most often involves fingers in-
nervated by the median nerve.'* So index and mid-
dle finger are affected most frequently and our
series are also compatible.

Two types of macrodactyly have been describ-
ed by Barsky." In the static type, an enlarged digit
is present at birth and grows inn proportion to the
rest of the body. In the progressive type, the enlarg-
ed digit may not be present at birth but grows

Table 3. Criteria for the evaluation of the function

Hand Foot

Good Above 2/3 of normal ROM Little working problem
Fair Between 1/3 and 2/3 of normal ROM Walk one block without pain
Poor Below 1/3 of normal ROM or amputated state Walk one block with pain

Good (2), Fair (1), Poor (0)

Table 4. Criteria for the evaluation of the appearance
Hand Foot

Good 1. Effective reduction 1. wear same sized shoes

2. Preservation of nail 2. Preservation of nail

3. Little gross deformity
Fair 1. Effective reduction 1. Wear different sized shoes but within one

2. Preservation of nail size difference

3. Remained gross deformity 2. Preservation of nail
Poor 1. No effective reduction or amputated state 1. Wear different sized shoes

2. Absence of nail over 2 size difference

3. Remained gross deformity 2. Absence of nail

3. Amputated state
Good (2), Fair (1), Poor (0)
Table 5. Follow-up result, mixed idiopathic macrodactyly
No. of No. of No. of ineffective Function sum of Appearance sum of
cases amputation reduction score (average) score (average)

Amputation 2 2 0 0 0
Tsuge's op. 5 4 1 1(0.2) 0
Our method 8 0 1 11 1.4) 12 (1.5)
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disproportionately to the rest of body. But Barsky’s
classification provide only a little benefit for the
treatment. A new classification based upon treat-
ment would be provided. In soft tissue subtype ex-
cision of the soft tissue is only required and in bone
subtype a bone shortening is all that required. But
in mixed subtype combined soft tissue and bone
treatment is required.

There have been numerous reports of macrodac-
tyly in whites!**'*) and a few report on blacks,”
but little reports on yellows have been appeared in
English literature. In most series the fingers are
predominantly affected in whites, and the toes af-
fected almost exclusively in blacks.” In our series,
the fingers and the toes are affected almost equal-
ly (9 versus 11). There was no obvious difference
of involvement between the right and left side, and
in most of the cases it showed unilateral involve-
ment. Krykman described that males are slightly
more commonly affected than females and about
95 percent of the cases are unilateral. Multiple
digits involvement is two to three times more com-
mon as single digit involvement in both previous
reports and our series. It is a uniform finding that
the index and middle finger were affected most
often in hand, and second toe in foot.!-4%

According to our experiences, the most common
and serious complication after Tsuge's or Barsky's
procedure is the necrosis and subsequent amputa-
tion of the involved digit because of the bulk reduc-
tion by bilateral incision.'® So it is highly
recommended that incision must be unilateral or
volar zig-zag which saves at least one pair of vessels
and nerves. For bone, shortening, epiphysectomy
and fusion can be done case by case.
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