
Case reports

of this syndrome should be excluded by careful
necropsy examination. It has been pointed out that
the recurrence rate in bilateral renal agenesis is too
high to be explained on the basis of multifactorial
inheritance unless estimates of the birth frequency
are much too low.8 Single gene defects could
account for some of this excess and Fraser syndrome
is one likely candidate.

We are grateful to the late Professor C 0 Carter for
his helpful comments on this case. We would also
like to thank Mrs C McIntyre who typed the
manuscript.
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SUMMARY A rare association of triphalangeal
thumbs and duplication of the big toes is
described. The family pedigree confirms auto-
somal dominant inheritance with marked
penetrance. A systematic approach to the
diagnosis of this anomaly is presented. The
distinction between the two types of tripha-
langeal thumb, true (opposable) and finger-
like (non-opposable), is emphasised.

A triphalangeal thumb is defined as a thumb with
three phalanges in a row. This is a very rare
congenital malformation. Wood' reviewed pub-
lished reports and found 362 patients with 630
triphalangeal thumbs. About two-thirds of these
cases had a family history.' However, the familial
occurrence of opposable triphalangeal thumbs with
duplication of the big toes has rarely been
reported.2-5 We wish to report a family with this
anomaly and to suggest a systematic approach to the
infant with triphalangeal thumbs.

Case report

The family pedigree is shown in fig 1. The first child
Received for publication 27 January 19X4.
Accepted for publication I June 1984.

(V. 1) was born in 1981 after a normal pregnancy and
delivery to a 30 year old, G2, P1, Al healthy
mother. The parents were unrelated. The pregnancy
was normal. There was no history of any medica-
tion, alcohol intake, or smoking during pregnancy.

Physical examination revealed a healthy female
infant with malformations of both thumbs and big
toes. Both thumbs were affected symmetrically.
They appeared long with an additional interpha-
langeal joint and an extra set of skin creases. The
thenar region, the first web space, and the nail were
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FIG 1 Family pedigree.
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normal. The anatomical position of the thumbs was
also normal. The thumbs were opposable although
mild restriction in movement at the distal interpha-
langeal joint was observed. The other fingers were
normal.
Both big toes were symmetrically affected, while

the other four toes were normal. There was duplica-
tion of the big toes with cutaneous syndactyly and
two normal nails.

X-rays of both hands (fig 2) at birth showed long
thumbs with an additional middle phalanx com-
posed of two small ossification centres. The first
metacarpal was shorter than usual. The other four
fingers and metacarpals had a normal appearance.
The bone age of the wrist corresponded to the age of
3 months. There was a slight cupping formation of
the metaphyseal region of the distal ulna with a
normal provisional zone of calcification. The oppo-
site radius had a normal appearance.

X-rays of the feet (fig 3) revealed hexadactyly
with five metatarsals. The first metatarsal was more
distally placed than usual, as compared to the
proximal end of the other metatarsal bones, and its
distal end was broad. Both big toes were duplicated
and were composed of two separate phalangeal
bones. The proximal-medial phalanx was shorter
and had an oval appearance. All other metatarsal
bones and phalanges were normally shaped.
Cutaneous syndactyly was present between the
duplicated parts of the big toes.
The rest of the skeletal survey, which included

x-rays of the head, spine, pelvis, and extremities,
showed no abnormalities.
The second child (V.2), born in 1983, was a

healthy, term girl with normal feet, but with
bilateral long thumbs. Her first fingers had an extra
set of skin creases, but a normal position and a
normal thenar region. The thumbs were opposable.
The father (IV.2) also had triphalangeal thumbs.

FIG 2 Anteroposterior view ofboth hands showing
bilateral long thumbs with a middle phalanx composed of
two small ossification centres. Note slightly shortened first
metacarpal and cupping of the distal ulna. Bone age 3
months.

FIG 3 Anteroposterior view offeet showing hexadactyly
with five metatarsals. Note broad distal end offirst
metatarsal. The bone itself is more distally located than
usual.

By his description and a photograph, he had
duplication of both big toes which were operated on
at the age of 4 years. The father is an electronic
technician and his anomaly does not interfere with
his work.
The grandfather (111.2) and his sister (III.3) have

the same symmetrical opposable triphalangeal
thumbs and duplication of the big toes. According to
the father, his grandmother (II.1) and most prob-
ably her father (I.1) had the same anomalies. No
other malformations were known in this family. The
proband's mother and her family were healthy
and without any abnormalities.

Discussion

Triphalangeal thumb is a rare skeletal malforma-
tion. Lapidus et al 6 found an incidence of all types
of this anomaly in military recruits of 1:25 000 (one
case sporadic and two familial). It is often associated
with other skeletal anomalies especially of the
fingers and toes.' However, the combination of
triphalangeal thumbs.with duplication of the big toes
has rarel been reported.25 Temtamy and
McKusick briefly described a family with this
thumb-hallux association, but the pedigree was not
presented. In spite of his opposable triphalangeal
thumbs, their patient had a normal first metacarpal
and a well developed middle phalanx of the thumbs.
Komai et al4 described a family with triphalangeal

thumbs and duplication of the big toes. However,
there was great variability in expression between
their patients and also in the same patient. An
example of this variation is their case IV. 18 who had
a right finger-like thumb with a well developed
middle phalanx and a left true triphalangeal thumb
with a short and deformed middle phalanx.
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The occurrence of this anomaly with partial
duplication of one big toe was also ff entioned by
Majewski et al,7 but their case represei ;s a different
association of triphalangeal thumb w th brachyec-
trodactyly. Also, the anomaly was the finger-like
type, with normal first metacarpals.
The patients described by us have true opposable

triphalangeal thumbs with duplication of the big toes
in a familial non-syndromic association. Most char-
acteristics of the pedigree under study point strongly
to an autosomal dominant mode of inheritance with
marked penetrance. The radiographical examina-
tion revealed some findings not previously reported.
The bone age was advanced, the centres of ossifica-
tion of the carpal region were already present at
birth, and the shape of the middle extra phalanx of
the thumbs at birth was that of two small ossification
centres.

In order to ensure a systematic approach to the
child with triphalangeal thumbs, three questions
must be answered. (1) Is it an opposable (true
triphalangeal) or non-opposable thumb (finger-
like)? (2) Is it isolated, complicated, or syndromic?
(3) Is it sporadic or familial?

(1) The distinction between the two types of
triphalangeal thumb is based on the criteria pre-
sented in table 1. The radiological picture plays an
important role in this differentiation. The shape of
the first metacarpal and the location of its
epiphyseal plate,8-10 as well as the shape of the
middle phalanx of the thumb,' 10 are useful criteria.
This differentiation has a very practical significance.
The non-opposable, finger-like thumb Tfive fingered
hand) is a difficult functional problem') which must
be corrected by surgery (pollicisation).

(2) A triphalangeal thumb without other anoma-
lies defines the isolated defect. In contrast, the
syndromic anomaly occurs with other primary de-
fects of morphogenesis. Table 2 summarises various
syndromes with triphalangeal thumb known at
present. On reviewing these syndromes we observed
that many descriptions are incomplete and the type
of thumb anomaly is not precisely defined. In the

TABLE 1 Criteria (clinicoradiological) for differentiation
between the two types oftriphalangeal thumbs.

Criteria True anomaly Finger-like anomaly

Long thumb ± to + ++
Position Usually normal In the same plane as the other

digits
Thenar muscle Normal Hypoplasia or absence
Function Opposable, Non-opposable, restriction of

almost normal rotation movements
First metacarpal Short, epiphysis at Long,

proximal end distal epiphyseal centre
Extra phalanx Usually delta phalanx Usually full phalanx

TABLE 2 Syndromes with triphalangeal thumb.

Haematological Aase syndrome
Blackfan-Diamond aplastic anaemia
Fanconi anaemia

Chromosomal Trisomy 13-15
Cat-eye syndrome

Drugs Thalidomide embryopathy
Fetal hydantoin syndrome

Visceral Holt-Oran syndrome
Townes-Brocks syndrome
Congenital deafness and onychodystrophy
(DOOR syndrome)

Lacrimo-auricular-dento-digital syndrome
IVIC syndrome

Skeletal Eaton-McKusick syndrome
Triphalangeal thumb and brachyectrodactyly

reports with a good description it was of a non-
opposable, finger-like type and not a true, oppos-
able triphalangeal thumb as in our patients.
We defined a complicated triphalangeal thumb as

a thumb with three phalanges in a row associated
with other skeletal anomalies (especially of the
fingers or toes or both) or extraskeletal anomalies,
not included in a defined syndrome. It is most often
associated with polydactyly of the thumb and big
toe.' This associated polydactyly represents a major
surgical problem' 1( and thus complicates the basic
anomaly.

(3) The sporadic occurrence of triphalangeal
thumb is relatively uncommon. Usually, it appears
to be inherited as a simple autosomal dominant trait
with marked penetrance.' Two-thirds of the cases
had a family history.1
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