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Abstract
Heptadactyly and hexadactyly are rare congenital disorders from the polydactyly family. This type of
polydactyly is usually classified into three major groups: preaxial (medial ray), postaxial (lateral ray), and
central polydactyly. The most common presentation is both preaxial and postaxial polydactyly. The
occurrence of heptadactyly and hexadactyly has been reported but the presence of both in the same infant
has not been reported yet. We report the presence of both these abnormalities in the same infant.
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Introduction
Polydactyly, also called hyperdactyly is a common congenital limb abnormality characterized by extra toes or
fingers. It is invariably associated with phenotypes (syndromic polydactyly) or may present as a separate
entity (non-syndromic polydactyly) [1,2]. It can present in isolation or as a part of a syndromic disease [3,4].
When it occurs in isolation, it is typically inherited in an autosomal dominant fashion [5]. On the other
hand, it usually tends to be autosomal recessive when it is associated with other diseases and syndromes [6].
Some of the associated syndromes include Holt-Oram syndrome, Down’s syndrome, polycythemia, Meckel
syndrome, Laurence-Moon-Bardet-Biedl syndrome, Patau’s syndrome, and Klippel-Trenaunay syndrome [3].

Case Presentation
The patient is a newborn male, born to a G5P2L2A2 (gravida 5, para 2, live baby 2, abortion 2) mother. The
baby was delivered by repeat lower segment caesarian section (LSCS) to non-consanguineous parents. The
patient had two elder sisters who were medically fit with no history of polydactyly. We did not find any
family history of polydactyly or any genetic disorders. 

Antenatal history comprised a spontaneous conception with full anti-natal workup and ultrasonography as
per protocol. There was no history of vomiting, fever, rash, headache, burning micturition, drug intake, or
any radiation exposure. Head-to-toe examination revealed an extra digit in each hand and two extra digits
in each foot (Figures 1, 2, 3).
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FIGURE 1: Distribution of polydactyly in feet and hands showing: (A)
seven toes in right foot; (B) seven toes in left foot; (C) six fingers in left
hand; (D) six fingers in right hand
Written consent from parents has been taken to publish their baby's pictures for medical education purposes.

X-ray of the hands and feet showed extra full rays in both feet and hands, which indicates fully developed
and functional rays, (Figure 2). Ultrasonography of the abdomen reveals no intra-abdominal organ anomaly.
Similarly, echocardiography showed normal heart structure and function.
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FIGURE 2: X-ray of both hands and feet showing distribution and
number of digits
Written consent from parents has been taken to publish their baby's pictures for medical education purposes.

Full body clinical photographs show the distribution of polydactyly in feet and hands. The neck size, pinna,
genitalia, and hairline, seem to be normal (Figure 3).
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FIGURE 3: Full clinical photographs of infant showing: (A) normal
appearance of right side of neck and pinna; (B) the whole body; (C)
genitalia with normal appearance; (D) normal appearance of left side of
neck and pinna
Written consent from parents has been taken to publish their baby's pictures for medical education purposes.

It is important to perform karyotyping of parents and the neonate in such cases. In the present case,
karyotyping analyses of the parents and the infant were normal (Figure 4).
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FIGURE 4: Karyotyping analysis, which does not reveal any abnormity

His laboratory values were as follows: white blood cell (WBC), 18000/cu mm; C-reactive protein (CRP), 14.8
mg/dl; aspartate aminotransferase (AST), 38 U/L; alanine transaminase (ALT), 72 U/L; alkaline phosphatase
(ALP), 180 U/L; gamma-glutamyl transferase (GGT), 105 U/L; total bilirubin, 1.3 mg/dl; and unconjugated
bilirubin, 0.72 mg/dl (Table 1).

Parameters Values

Haemoglobin 10.4 g/dL

Total Leukocyte count 18000 /cu mm

Urea 16.3 mg/dL

Sugar 98 mg/dL

Total serum bilirubin 1.3 mg/dL

Serum direct bilirubin 0.49 mg/dL

Total Proteins 4.67 mg/dL

SGPT 43.5U/L

Platelets 670044/ cu mm

C-reactive protein (CRP) 14.8 mg/dl

Alkaline phosphatase (ALP) 180 U/L

Aspartate aminotransferase (AST) 38 U/L

Gamma-glutamyl transferase (GGT) 105 U/L

TABLE 1: Haematological investigations
SGPT: serum glutamate pyruvate transaminase

Institutional Ethical Committee has been taken (approval number: MHA/Pedia/01/2023). Written consent
from parents has been taken to publish their baby's photographs for medical education purposes.
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Discussion
Polydactyly or polydactylism, also called hyperdactyly, is a congenital limb abnormality with varied
morphologic phenotypes. In addition to physical and functional impairments, its presence may be an
indication of underlying intra-abdominal, thoracic, or cardiac anomalies and other associated syndromes.
Polydactyly follows an autosomal dominant/recessive inheritance pattern. Polydactyly is a multifactorial,
multigenetic disorder as many genes have been found to play a role in its pathogenesis [7].

Polydactyly can present on the radial/tibial side (preaxial), ulnar/fibular side (postaxial), or involve non-
border central digits [8]. Watt and Chung have reported the incidence of preaxial polydactyly (PPD) as high
as one in 3000 births [9]. Zun et al. have reported a polydactyly incidence of one per 1,000 live births [10].

Deng et al. [11] and, Manske et al. [12] reported that in PPD, the extra digit is located near the first digit of
the hand (radial side; thumb) or foot (medially). They also reported the incidence of PPD as 0.8 to 2.3 in
10,000 live births.

PPD is generally observed as an isolated anomaly, of which spontaneous mutations might be the possible
cause [13]. PPD occurs due to malfunction of ectodermal and preaxial mesodermal apoptosis in the early
developmental stage of an embryo before the eighth week of gestation. Bouldin and Harfe showed that an
abnormal expression of genes like Hox genes, hedgehog genes, bone morphogenic proteins (BMPs), and GLI3
may be the cause of the development of PPD [14]. According to Wassel, thumb polydactylia also exist in
seven different types based on skeletal duplication. Starting from distal to proximal, types 1, 3, and 5 refer to
bifid phalanges, and types 2, 4, and 6 refer to complete phalangeal duplication [15].

Polydactyly involving both hands and feet is rare [16]. In this report, we describe a case of tetrapolydactyly
(26 digits) in a male neonate. Polydactyly is the most common congenital hand and foot anomaly seen in
infants [1]. However, tetrapolydactyly is very rare among polydactyly and is more common in male infants as
compared to female infants [12]. In the present report, the infant is a male born to Indian parents with no
family history of such congenital abnormalities in the family.

As far as the functionality of the extra digit is concerned, it may be partially functional or non-
functional due to a lack of muscular connections [17]. Rayan and Frey reported a fleshy nubbin as a form of
classification [18]. In the present case, however, we report fully functional extra digits in both hands and feet
with intact voluntary movements.

Conclusions
Advances in human genetics have shown various isolated and syndromic polydactyly types that enable us to
understand the genes responsible for limb anomalies. The genetic pathway of polydactyly is complex and
has not yet been completely understood, and not merely restricted to Mendelian inheritance. Factors like
associated genes, genetic and allelic heterogeneity, enhancers/suppressors, and various environmental and
developmental factors play a vital role. 

Tetrapolydactyly is a rare congenital anomaly worldwide, and in this report, we present its occurrence in a
male infant without associated congenital anomalies. We recommend performing a detailed clinical,
radiological, and ultrasonographical examination to exclude other concomitant congenital abnormalities.
Its management requires a multi-specialist team which includes an orthopaedics surgeon, reconstruction
surgeon, and vascular surgeon. 

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Military Hospital
Ambala, Haryana, India issued approval MHA/Pedia/01/2023. Written consent from parents has been taken
to publish their baby's pictures for medical education purposes. Conflicts of interest: In compliance with
the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors
have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References
1. Farrugia MC, Calleja-Agius J: Polydactyly: a review. Neonatal Netw. 2016, 35:135-42. 10.1891/0730-

0832.35.3.135
2. Umair M, Ahmad F, Bilal M, Ahmad W, Alfadhel M: Clinical genetics of polydactyly: an updated review .

Front Genet. 2018, 9:447. 10.3389/fgene.2018.00447
3. Atanda OO, Owonikoko KM, Adeyemi AS, Bajowa O: Polydactyly 24 in a female neonate . Case Rep Obstet

2023 Mujalda et al. Cureus 15(4): e37920. DOI 10.7759/cureus.37920 6 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1891/0730-0832.35.3.135
https://dx.doi.org/10.1891/0730-0832.35.3.135
https://dx.doi.org/10.3389/fgene.2018.00447
https://dx.doi.org/10.3389/fgene.2018.00447
https://dx.doi.org/10.1155/2013/798138


Gynecol. 2013, 2013:798138. 10.1155/2013/798138
4. Blauth W, Olason AT: Classification of polydactyly of the hands and feet . Arch Orthop Trauma Surg (1978).

1988, 107:334-44. 10.1007/BF00381058
5. Woolf CM, Myrianthopoulos NC: Polydactyly in American negroes and whites . Am J Hum Genet. 1973,

25:397-404.
6. Zguricas J, Bakker WF, Heus H, Lindhout D, Heutink P, Hovius SE: Genetics of limb development and

congenital hand malformations. Plast Reconstr Surg. 1998, 101:1126-35. 10.1097/00006534-199804040-
00039

7. Ahmad Z, Liaqat R, Palander O, et al.: Genetic overview of postaxial polydactyly: updated classification . Clin
Genet. 2023, 103:3-15. 10.1111/cge.14224

8. Essentials of Plastic Surgery (2nd Edition) . Janis JE (ed): CRC Press/Taylor & Francis Group, Boca Raton;
2014. 10.1201/b16610

9. Watt AJ, Chung KC: Duplication. Hand Clin. 2009, 25:215-27. 10.1016/j.hcl.2009.01.001
10. Zun KH, Kim MW, Choi HM: Crossed polydactyly prenatally diagnosed by 2- and 3-dimensional sonography .

J Ultrasound Med. 2007, 26:529-34. 10.7863/jum.2007.26.4.529
11. Deng H, Tan T, Yuan L: Advances in the molecular genetics of non-syndromic polydactyly . Expert Rev Mol

Med. 2015, 17:e18. 10.1017/erm.2015.18
12. Manske MC, Kennedy CD, Huang JI: Classifications in brief: the Wassel classification for radial polydactyly .

Clin Orthop Relat Res. 2017, 475:1740-6. 10.1007/s11999-016-5068-9
13. Wood VE: Polydactyly and the triphalangeal thumb. J Hand Surg. 19781, 3:436-44. 10.1016/S0363-

5023(78)80136-1
14. Bouldin CM, Harfe BD: Aberrant FGF signaling, independent of ectopic hedgehog signaling, initiates

preaxial polydactyly in Dorking chickens. Dev Biol. 2009, 334:133-41. 10.1016/j.ydbio.2009.07.009
15. Wassel HD: The results of surgery for polydactyly of the thumb: a review . Clin Orthop Relat Res. 1969,

64:175-93.
16. Hosalkar HS, Shah H, Gujar P, Kulkarni AD: Crossed polydactyly. J Postgrad Med. 1999, 45:90-2.
17. Sadler TW: Langman’s Medical Embryology. Lippincott Williams & Wilkins, Philadelphia, PA; 2006.
18. Rayan GM, Frey B: Ulnar polydactyly. Plast Reconstr Surg. 2001, 107:1449-57. 10.1097/00006534-

200105000-00021

2023 Mujalda et al. Cureus 15(4): e37920. DOI 10.7759/cureus.37920 7 of 7

https://dx.doi.org/10.1155/2013/798138
https://dx.doi.org/10.1007/BF00381058
https://dx.doi.org/10.1007/BF00381058
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1762444/
https://dx.doi.org/10.1097/00006534-199804040-00039
https://dx.doi.org/10.1097/00006534-199804040-00039
https://dx.doi.org/10.1111/cge.14224
https://dx.doi.org/10.1111/cge.14224
https://dx.doi.org/10.1201/b16610
https://dx.doi.org/10.1201/b16610
https://dx.doi.org/10.1016/j.hcl.2009.01.001
https://dx.doi.org/10.1016/j.hcl.2009.01.001
https://dx.doi.org/10.7863/jum.2007.26.4.529
https://dx.doi.org/10.7863/jum.2007.26.4.529
https://dx.doi.org/10.1017/erm.2015.18
https://dx.doi.org/10.1017/erm.2015.18
https://dx.doi.org/10.1007/s11999-016-5068-9
https://dx.doi.org/10.1007/s11999-016-5068-9
https://dx.doi.org/10.1016/S0363-5023(78)80136-1
https://dx.doi.org/10.1016/S0363-5023(78)80136-1
https://dx.doi.org/10.1016/j.ydbio.2009.07.009
https://dx.doi.org/10.1016/j.ydbio.2009.07.009
https://journals.lww.com/clinorthop/Citation/1969/05000/22_The_Results_of_Surgery_for_Polydactyly_of_the.24.aspx
https://www.jpgmonline.com/article.asp?issn=0022-3859;year=1999;volume=45;issue=3;spage=90;epage=2;aulast=hosalkar
https://shop.lww.com/Langman-s-Medical-Embryology/p/9781975179960
https://dx.doi.org/10.1097/00006534-200105000-00021
https://dx.doi.org/10.1097/00006534-200105000-00021

	A Rare Combination of Heptadactyl and Hexadactyl Polydactyly in a Neonate
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Distribution of polydactyly in feet and hands showing: (A) seven toes in right foot; (B) seven toes in left foot; (C) six fingers in left hand; (D) six fingers in right hand
	FIGURE 2: X-ray of both hands and feet showing distribution and number of digits
	FIGURE 3: Full clinical photographs of infant showing: (A) normal appearance of right side of neck and pinna; (B) the whole body; (C) genitalia with normal appearance; (D) normal appearance of left side of neck and pinna
	FIGURE 4: Karyotyping analysis, which does not reveal any abnormity
	TABLE 1: Haematological investigations

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


