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Rare case of tetra polydactyly with different skeletal anatomy in each limb
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Abstract: Polydactyly is a common congenital physical anomaly affecting the hand and foot where there
are more than usual numbers of digits. It may present as a range of defects from minor soft tissue
abnormalities to major bony abnormalities. Tetra polydactyly is a rare presentation involving all the four
limbs. Here we are presenting a case of a new born baby with tetra polydactyly with different bony
configuration in each limb with different functional movements. The overall general health of baby was
good and there was no syndromic association. Physical examination and radiographs explain the
anatomical abnormalities in detail, which is essential for further planning and management.
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Introduction
Polydactyly is a congenital variation in number of digits of hands and foot. In other words, polydactyl
means an extra digit i.e. more than five digits in a limb. When the extra digit is present in all the four
limbs, it is known as tetra polydactyly. The extra digits can be a cutaneous soft tissue projection, various
bony abnormalities or it can be a fully formed digit. The incidence of tetra polydactyly is very rare [1].
Polydactyly can be present as an isolated skeletal deformity or can be present with other congenital
anomalies of body. The various syndromic association of polydactyly are down syndrome, patau
syndrome, meckel syndrome, ellis van crevald syndrome and bardet-biedl syndrome etc. [2- 4]. The
etiopathogenesis of polydactyl is multifactorial and is generally remains unclear. It can also be inherited
as autosomal dominant, autosomal recessive, X-linked, sporadic or familial.
Polydactyly is classified into pre-axial, post-axial and central polydactyly based on origin and location of
extra digit [5]. Postaxial polydactyly is the most common polydactyl [6]. Antenatal history, family history
with clinical examination and investigations helps to rule out the etiology, other congenital anomalies and
the type of polydactyly. Surgery is generally done at around 1 year of age when the skeletal development
or ossification has occurred in the affected area and is indicated for cosmetic purpose, pain relief and shoe
fitting [7].

Case report
A 36 week late preterm baby girl delivered vaginally with birth weight of 2.2 kg which is appropriate for
her gestational age born as a result of nonconsanguineous marriage at tertiary care teaching hospital. The
baby was found to have six fingers in all four limbs. The extra digits were well formed except the fifth
digit of right foot which was small, at a lower level and seems to be rudimentary (Figure 2). All the digits
of right hand had active and passive flexion and extension movement, while there was no active flexion
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movement observed at sixth digit of left hand although passive flexion and extension movement were
observed (Figure 1). The fifth digit of right foot which is small, at a lower level compared to other digits
of same foot and seems to be rudimentary and the range of passive movement were normal but active
movements were not so much appreciable. While the sixth digit of left foot which is directed slight
laterally had only passive movements and no active movement was appreciable (Figure 2).
Her dermatoglyphics pattern was normal. There was no facial dysmorphism, genital abnormality and
other gross congenital abnormality. Her three generation pedigree analysis showed that this was a first
born child with no history of abortion, no family history of polydactyly. Antenatal history of mother was
uneventful and there was no history of any drug intake.
Her radiograph of limbs showed:
Right hand: 5th metacarpal is short and incompletely formed and proximal phalanx of 5th finger has been
shifted proximally but all three phalanges were present suggesting central polydactyly (Figure 3).
Left hand: 6th metacarpal along with its phalanges are present on ulnar side suggesting postaxial
polydactyly (Figure 3).
Right foot: 5th metatarsal base is originating from the base of 6th metatarsal in a partial Y pattern. Also
ossification centre of middle and distal phalanges of 5th foot finger seems to be absent suggesting of
central polydactyly (Figure 4).
Left foot: 6th metatarsal was absent and only the proximal phalanx of 6th foot finger was seen which was
originating independently suggesting post axial polydactyly (Figure 4).

Figure: 1

Figure: 2

Figure 1 and 2 showing polydactyly in bilateral hand and foot.
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Figure: 4

Figure 3 and 4 showing radiographs of bilateral hand and foot.
Her echocardiography and ultrasonography of abdomen, skull and spine did not reveal any abnormality.
Her biochemical tests including hormonal studies were within normal limits. Genetic testing could not be
tested due to affordability issue. As it was new born baby, so attendants were advised regular follow up to
assess for any functional limitation and further plan of management.

Discussion
Polydactyly is a congenital variation in number of digits of hands and foot. When the extra digit is present
in all the four limbs, it is known as tetra polydactyly. Polydactyly can be present as an isolated skeletal
deformity or can be present with other congenital anomalies of body the incidence of polydactyl is 1 in
approximately 500 live births. Whereas tetra polydactyly has a very rare incidence[1]. The
etiopathogenesis of polydactyl is multifactorial. Previously it was thought as a failure of programmed cell
death involving fetal limb development [8]. But the current theories have a genetic basis involving
specific locus mutation like 7p15-q11.23, 19p 13.1-13.2 which have a high penetrance [9,10]. The
inheritance pattern of polydactyly can be autosomal dominant (in African black and African American),
autosomal recessive (in white population), X-linked or sporadic familial [11]. In our patient, there was no
specific pattern of inheritance as analysed by three generation pedigree analysis. In various previous
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reports, polydactyly had been found to be associated with down syndrome, patau syndrome, meckel
syndrome, ellis van crevald syndrome and bardet-biedl syndrome etc. [2- 4].
Polydactyly is classified into pre-axial, post-axial and central polydactyly based on origin and location of
extra digit. In preaxial polydactyly, there is duplication of the first digit or radial side involvement is
there. In post axial polydactyl, there is duplication of fifth digit or ulnar side involvement is there whereas
in central polydactyly the duplication can be at second, third or fourth digit. Similarly, tibial, fibular and
central polydactyly is used to describe lower extremity polydactyly. In crossed polydactyly, there is
preaxial polydactyly in one limb and postaxial polydactyly in opposite limb [5]. Postaxial polydactyly is
the most common polydactyly [6]. In our case, there was postaxial polydactyly in one limb and central
polydactyly in opposite limb, the similar pattern was seen in upper as well as lower limbs which is very
rare presentation for this type of polydactyly.
Antenatal history, family history with clinical examination and investigation helps to rule out the
etiology, other congenital anomalies association and the type of polydactyly. Radiographs of the involved
limbs are essential for planning of surgery. Polydactyly does not always need surgery, however surgical
correction is indicated for conditions like cosmetic purpose, pain relief and shoe fitting. Surgery is
generally done at around 1 year of age when the skeletal development or ossification has occurred in the
affected area so that accurate anatomic assessment is possible before the surgery [7]. However, the
skeletal anatomy is important is deciding the surgical strategy. A case like this, where each limb has a
different surgical anatomy, will needs a different management plan for each limb, and hence surgical
correction might be challenging. In our patient surgery was defered for a later age as the accurate
anatomical and functional assessment couldn’t be performed at this stage and the surgical correction may
be challenging.
Funding: This research received no specific grant from any funding agency in the public, commercial, or
not for profit sectors.
Acknowledgments: None
Conflict of interests: Authors declares that there is no conflict of interest
Patient consent: Informed written consent was taken from father of neonate.

Volume 8, Issue 03, 2022

Page No :253

Zeichen Journal

ISSN No: 0932-4747

References

1. Mukurjee S, Paul R, Bandyopadhay M, Das P. Post axial polydactyly in four limbs with different bony configurations. Int J
Anat Variations 2011; 4: 77-9.
2. Miranda EP, Mathes SJ. Congenital defects of the skin, connective tissue, muscles tendons and hands. In: Grosfeld JL,
O’Neill JA, Coran AG, Fonkalsrud EW eds. Paediatric Surgery. vol-2, 6th ed. St. Louis: Mosby Elsevier; 2006. p.2061-78.
3. Iannello S, Bosco P, Cavaleri A, Camuto M, Milazzo P, Belfiore F. A review of the literature of Bardet-Biedl disease and
report of three cases associated with metabolic syndrome and diagnosed after the age of fifty. Obes Rev. 2002;3:123-135.
4. Baujat G, Le Merrer M. Ellis-van Creveld syndrome. Orphanet J Rare Dis. 2007;2:27.
5. Bergania D, Temtanw SA. Polydactyly. BMJ 2000; 32: 23-30.
6. Banerjee M, Majumdar SK. Hexadactyly in all four limbs in a neonate-a case report. Journal of Dhaka Medical College.
2013;22:219-22.
7. Ogino T, Ishii S, Takahata S, Kato H. Long term results of surgical treatment of thumb polydactyly. J Hand Surg 1996; 21:
478-88.
8. Beaty JH. Congenital Anomalies of lower extremity. In: Cannel ST, Campbel WC editors. Campbell’s operative orthopedics.
10th Ed., St. Louuis: Mosby; 2003. p.973-5.
9. Radhakrishna U, Blouin JL, Mehenni H, Patel UC, Patel MN, Solanki JV, Antonarakis SE. Mapping one form of autosomal
dominant postaxial polydactyly type A to chromosome 7p15-q11.23 by linkage analysis. Am J Hum Genet. 1997;60:597-604.
10. Akarsu AN, Ozbas F, Kostakoglu N. Mapping of the second locus of postaxial polydactyly type A(PAP-A2) to chromosome
13q21-q32 (Abstract) Am J Hum Genet.1997;61:A265.
11. Chakraborty PB, Marjit B, Dutta S, Dey A. Polydactyly: a case study. J Anat Soc India 2007; 659: 01-6.

Volume 8, Issue 03, 2022

Page No :254

