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The Classification of Congenital Hand Abnormalities
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Dear Editor,

Congenital hand anomalies may present in a varying
range from slightly recognisable issues to complete
absence of the upper extremity. The majority of upper
limb deformities cause some minor neurological deficits.
When these deformities prompt functional or cosmetic
losses, they should be considered for surgical
intervention (1).

Although there are many classifications for congenital
hand anomalies, Swanson’s classification based on
embryological development and clinical findings is the
most accepted one (2). In this study, we aim to present
the case of a 25-year-old male patient with congenital
hand deformity, who we failed to fit in a single Swanson
category due to underlying multiple embryogenic
development issues, in the light of the notable clinical
findings. As the 25-year-old male patient presented in
our clinic, we immediately detected deformities in the
hands in the first examination. We learnt that he had
undergone surgery for polydactyly (six fingers) as a small
boy and shared similar findings with his brother. The
patient was normal size. Cognitive assessments were
within normal limits. All the fingers had clinodactyly; the
patient also had camptodactyly in the second left, third
and fifth right fingers, expanded base in both forth
fingers, and hypoplasia in both thumbs. The fourth and
fifth fingers of the left hand showed aplasia while all the
nails of all fingers had dysplasia. The dermatology clinic
evaluated the patient as "nail patella syndrome" (Figure
1).

Radiological examination revealed shortening
(brachydactyly) in all the metacarpi of fingers on both
hands, hyper-segmentation (poly-phalangy) in the
second, third, and fourth left fingers, metacarpal
duplication-related polydactyly in the fourth right finger,
metacarpus and duplication-induced polydactyly in the
proximal phalanx of the fourth left finger, and aplasia in
the distal phalanx of the third left finger (Figure 2).

Limb development takes place in the 3rd-8th gestational
weeks. Development of congenital anomalies are usually
related to genetic, environmental, and unknown causes (4).
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Figure 1. Anteroposterior conventional radiography showing
shortening (brachydactyly) in all the metacarpi of fingers on
both hands, hyper-segmentation (poly-phalangy) in the
second, third, and fourth left fingers, metacarpal duplication-
related polydactyly in the fourth right finger, metacarpus and
duplication-induced polydactyly in the proximal phalanx of
the fourth left finger, and aplasia in the distal phalanx of the
third left finger.

Figure 2. Photograph showing clinodactyly in all the fingers
of both hands, camptodactyly in the second left and third
and fifth right fingers, hyper-segmentation in the ring fingers
on both hands, hypoplasia in both thumbs, aplasia in the
fourth and fifth left finger nails, and displasia in all finger
nails.
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Although there are at least 112 syndromes defining hand
anomalies, this amount only covers 5% of congenital
hand anomalies. Mccusick-Kaufman syndrome, Bardet-
Biedl syndrome, Meckel-Gruber syndrome, Apert
syndrome, Pfeiffer syndrome, Turner syndrome,
Rubenstein-Taybi  syndrome,  Albright hereditary
osteodystrophy, Holt-oram syndrome, and Cornelia de
Lange syndrome are some of theses syndromes (3).

In Swanson classification (2), the first group contains
developmental arrest-related anomalies. Development
can be longitudinal or transverse. Pause in transverse
growth causes amputated limbs in several degrees.
Whereas, pause in longitudinal development can be pre-
axial, post-axial, central, and intercalated. While pause in
pre-axial development can bring about hypoplasia (radial
clubbing) in the thumb or radius, post-axial pause can
result in  ulnar hypoplasia  (ulnar  clubbing).
Correspondingly, pause in central development may
cause cleft hand while intercalated pause can result
phocomelia (3, 5).

In the second group, as a result of inefficient
differentiation and synostosis of the structures, several
deformities surface such as dislocated radial head,
syndactyly, symphalangism, congenital trigger finger,
clinodactyly, camptodactyly, carpal coalitions, and
tumour formations (3, 5, 6). Our patient had clinodactyly
in all the fingers of both hands and camptodactyly in the
second left and third and fifth right fingers, which
suggested that the patient could be categorised in the
second group.

The third group consists of duplications (polydactyly,
mirror hand). Polydactyly is embryologically divided into
three subgroups in itself: radial (pre-axial), central, and
ulnar (post-axial) (7). Central polydactyly includes
duplications of index, long, and ring fingers. Our patient
had duplicated metacarpal finger on the right hand (the
fourth finger) as well as duplicated metacarpal finger and
polydactyly characterised by proximal phalanx on the left
hand (the fourth finger). Wassel classification is based on
thumb duplications only. Our patient had thus had
central polydactyly and hyper-segmentation in his ring
fingers on both hands. With these characteristics, the
patient also corresponds to the third group. Ulnar
polydactyly includes the little finger (7-9).

The fourth group includes excessive growth or gigantism;
it refers to macrodactyly and hemihypertrophy which is
characterised by the expansion of all parts of the whole
finger. Also, it is characterised by lipofibromatosis
hamartomas, which are seen as excessive fat
accumulation in all the tissues (1, 3, 8, 9).

The fifth group designates hypoplasia of the thumb,
radial hypoplasia, and brachydactyly, all of which are
caused by poor growth and hypoplasia. This group has
been divided into five subgroups by Blauth (1, 2, 3, 3A,
3B, 4, 5) (8-10). Our patient had carpometacarpal
instability in both thumbs which is associated with
hypoplasia of the thumb characterised by metacarpal
hypoplasia (type 3B). Besides, the patient also presented
distal phalanx in the third left finger and aplasia in both
of the little toes. In addition, all the fingers on both
hands and the fourth and fifth toes on both feet showed
brachydactyly due to metacarpal and metatarsal
shortening. The sixth group is made up of the sporadic
congenital inherited adherent band syndrome. Several
intrinsic (amniotic band syndrome) and extrinsic factors
are held responsible for its formation. It can present
amputations at any given level. It can be associated with
clubfoot, cleft lip, and cleft palate. The seventh group
covers common anomalies and syndromes. Characterised
by multiple joint contractors, "arthrogriposis multiplex
congenital" is placed in this groups (1, 3, 5, 8, 9, 10).

We failed to come up with a corresponding syndrome
since our patient did not show any symptoms apart from
congenital hand deformities on the hands. However, we
hope that our study can still contribute to the literature
since the patient was an exceptional case with clinical
and radiological findings corresponding to Swanson
classification types 1, 3, and 5 all at the same time.
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