© 2025 JETIR September, Volume 12, Issue 9 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
JOURNAL OF EMERGING TECHNOLOGIES AND

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

POLYSYNDACTYLY OF UNILATERAL THUMB
OF THE LEFT HAND- A CADAVERIC CASE
REPORT.

AUTHOR: OPADOKUN, NURUDEEN ABIOLA ", ADEOYE OYEYEMI FATIMOH 2.

Department of Human Anatomy, Kenya Methodist University,
Kenya, Email: abiola.opadokun@kemu.ac.ke
2 Department of Human Anatomy, University of Lagos, Nigeria.

ABSTRACT
Synpolydactyly also called Polysyndactyly is a birth defect that occurs in the fingers or toes to

cause the formation of an extra digit or extra toe that are web-like or fused to the other digit.

We are making an unusual presentation of a polysyndactyly of left thumb of a cadaver case that
was found during the process of dissection. It is a genetically acquired anomaly that occurs in the
form of polysyndactyly mainly an autosomal dominant one. The exact mutations that cause the
development of polysyndactyly differ between the type of the condition and in different families.
But most of them are caused genetically by a shift in the genetic factors concerning the signaling
molecule belonging to the Sonic Hedgehog (SHH). Mostly, mutations are present in the zone of
polarizing activity regulatory sequence or ZRS which regulates expression of SHH in the
developing limbs. Numerous instances of polysyndactyly are findings of duplications involving

the ZRS or its neighbouring pre-ZRS zone.

In this case report of a Weird and rare case of unilateral thumb synpolydacty in an adult male
cadaver is presented. These extreme incidences emphasize the necessity of intensive anatomical
studies on developing our understanding of congenital limb anomalies and provide informative

facts on its scope.

JETIR2509261 ‘ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c530


http://www.jetir.org/
https://www.pulsus.com/scholarly-articles/redundant-sigmoid-colon-with-multiple-enteroenteric-intussusceptions-a-cadaveric-case-report-12689.html#a1
https://www.pulsus.com/scholarly-articles/redundant-sigmoid-colon-with-multiple-enteroenteric-intussusceptions-a-cadaveric-case-report-12689.html#a1
mailto:abiola.opadokun@kemu.ac.ke

© 2025 JETIR September, Volume 12, Issue 9 www.jetir.org (ISSN-2349-5162)

Synpolydactyly which is also known as Polysyndactyly is a congenital anomaly which affect the
fingers or toe resulting into a formation of an extra finger or toe that are webbed or fused together

with the adjacent digit.

We present a rare case of a polysyndactyly on left thumb of a cadaver discovered during dissection.
Polysyndactyly is mostly an inherited autosomal dominant anomaly. The specific mutations
leading to polysyndactyly are varied between types of the condition and different families.
However, the etiology of most of the cases are due to changes in genetic elements affecting the
signaling molecule Sonic Hedgehog (SHH). Primarily, mutations are found in the zone of
polarizing activity regulatory sequence, or ZRS, that controls the expression of SHH in developing
limbs. Many cases of polysyndactyly are the result of duplications of the ZRS or the nearby pre-
ZRS region.

An unusual instance of unilateral thumb synpolydactyly in an adult male cadaver is highlighted in
this case report. These exceptional cases highlight the need of thorough anatomical research in
expanding our knowledge of congenital limb abnormalities and offer insightful information on

their range.
INTRODUCTION

Synpolydactyly (Polysyndactyly)

1s a congenital anomaly, combining polydactyly and syndactyly, in which affected individuals
have an extra finger or toe that is connected, via fusing or webbing, to an adjacent digit.

The extra digit is most commonly postaxial(Ko K.Ret al., 2021), on the same side as the pinky or
little toe(Stevenson R.E.,2015). Preaxial polysyndactyly, in which the duplicated digit is on the
side of the thumb or big toe, is less common(Stevenson R.E.,2015). Crossed polysyndactyly, in
which polysyndactyly is present on the hand and foot, and is preaxial on one and postaxial on the

other, is extremely rare and often occurs with other genetic disorders(Dewan Pet al., 2010).

CASE REPORT

Our case was found during a routine gross anatomy dissection for medical students,

polysyndactyly of the right thumb was seen. These anomaly was found in a male adult cadaver of
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about 40 years at the Kenya Methodist University gross anatomy laboratory on the 14"of February
2024. The individual has an extra thumb(preaxial polysyndactyly) composed of a double
metarcapals and phalanges connected via fusing (figure 1). Other than these findings there were

no other malformations or conditions noted after intensive investigation.

FIGURE I

DISCUSSION

Polysyndactyly is typically an inherited autosomal dominant anomaly(Holmes L.B., 2011, Dewan
Pet al.,, 2010, Saygin D.1985). The specific mutations leading to polysyndactyly are varied
between among types of the condition and different families. However, the etiology of most of the
cases are due to changes in genetic elements affecting the signaling molecule Sonic Hedgehog
(SHH). Primarily, mutations are found in the zone of polarizing activity regulatory sequence, or
ZRS, that controls the expression of SHH in developing limbs. Many cases of polysyndactyly are
the result of duplications of the ZRS(Dai et al., 2013, Lohan et al., 2014, Xu et al., 2020) or the
nearby pre-ZRS region(Potuijt et al., 2018 and Potuijt et al., 2022). The mechanisms bringing

about the resulting SPD presentations via these changes are yet to be fully understood.
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In this case the unilateral expression of SPD in thumb is not typical. Most of the reported cases
involve bilateral and symmetrical involvement of digits. This instance is further distinguished by
the lack of other deformities, which may indicate a novel expression of a known mutation or a

possibly unique mutation.

Polysyndactyly can be associated with the presence of other genetic disorders. It is a hallmark
of Carpenter's syndrome, an autosomal recessive disorder that 1is also associated
with craniosynostosis, obesity, short stature, and other malformations(Temtamy,1966).Patients
with other syndromes, including Pallister-Hall syndrome(Consales, et al., 2022) and Greig
cephalopolysyndactyly syndrome(Biesecker,2008) may also display polysyndactyly of varying

severity.

Preaxial synpolydactyl of the thumb is rare according to 3, hence a good comprehension of this
anomaly of the limb will be of great advantage towards a surgical procedure for corrections or

repair of synpolydactyl.

CONCLUSION

In case of polysyndactyly, other genetic disorder cannot be overruled and should be kept in mind
most especially for future investigation in prenatal diagnosis. A corrective surgery of the anomaly

should be carried out as soon as possible.

An unusual instance of unilateral thumb synpolydactyly in an adult male cadaver is highlighted in
this case report. These exceptional cases highlight the need of thorough anatomical research in
expanding our knowledge of congenital limb abnormalities and offer insightful information on

their range.

REFERENCES

1. Biesecker, L. G. (2008). The Greig cephalopolysyndactyly syndrome. Orphanet Journal of Rare Diseases,
3(1), 10. https://doi.org/10.1186/1750-1172-3-10

2. Consales, A., Ardemani, G., Cinnante, C. M., Catalano, M. R., Giavoli, C., Villa, R., et al. (2022).
Neuroimaging appearance of hypothalamic hamartomas in monozygotic twins with Pallister-Hall
syndrome: Case report and review of the literature. BMC Neurology, 22(1), 118.
https://doi.org/10.1186/s12883-022-02618-0

JETIR2509261 ‘ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ‘ c533


http://www.jetir.org/
https://en.wikipedia.org/wiki/Carpenter_syndrome
https://en.wikipedia.org/wiki/Craniosynostosis
https://en.wikipedia.org/wiki/Pallister%E2%80%93Hall_syndrome
https://en.wikipedia.org/wiki/Greig_cephalopolysyndactyly_syndrome
https://en.wikipedia.org/wiki/Greig_cephalopolysyndactyly_syndrome

© 2025 JETIR September, Volume 12, Issue 9 www.jetir.org (ISSN-2349-5162)

3.

10.

11.

12.

13.

14.

Dai, L., Guo, H., Meng, H., Zhang, K., Hu, H., Yao, H., & Bai, Y. (2013). Confirmation of genetic homogeneity
of syndactyly type IV and triphalangeal thumb-polysyndactyly syndrome in a Chinese family and review of
the literature. European Journal of Pediatrics, 172(11), 1467—-1473. https://doi.org/10.1007/s00431-013-
2071-y

Dewan, P., Agarwal, N., Dewan, P., & Batta, V. (2010). Familial crossed polysyndactyly in four generations
of an Indian family. World Journal of Pediatrics, 6(2), 177—180. https://doi.org/10.1007/s12519-010-0020-
7

Goodman, F. R., Mundlos, S., Muragaki, Y., et al. (1997). Synpolydactyly phenotypes correlate with size of
expansions in hoxd13 polyalanine tract. Proceedings of the National Academy of Sciences, 94(14), 7458—
7463. https://doi.org/10.1073/pnas.94.14.7458

Holmes, L. B. (2011). Limb malformations. In Common malformations (pp. 146—-205). Oxford University
Press. https://doi.org/10.1093/med/9780195136029.003.0015

Ko, K. R., Shim, J. S., Kang, J., & Park, J. (2021). Surgical outcomes and predictive factors of medial toe
excision for polysyndactyly of the fifth toe. Foot & Ankle |International, 42(5), 562-569.
https://doi.org/10.1177/1071100720971289

Lica, L. (2020). Polydactyly and syndactyly. In J. L. Longe (Ed.), Gale encyclopedia of medicine (6th ed.).
Gale.

Lohan, S., Spielmann, M., Doelken, S. C., Flottmann, R., Muhammad, F., Baig, S. M., et al. (2014).
Microduplications encompassing the Sonic hedgehog limb enhancer ZRS are associated with Haas-type
polysyndactyly  and Laurin-Sandrow  syndrome. Clinical ~ Genetics, 86(4), 318-325.
https://doi.org/10.1111/cge.12352

Potuijt, J. W., Baas, M., Sukenik-Halevy, R., Douben, H., Nguyen, P., Venter, D. J., et al. (2018). A point
mutation in the pre-ZRS disrupts sonic hedgehog expression in the limb bud and results in triphalangeal
thumb-polysyndactyly syndrome. Genetics in Medicine, 20(11), 1405-1413.
https://doi.org/10.1038/gim.2018.18

Potuijt, J. W., Sowinska-Seidler, A., Bukowska-Olech, E., Nguyen, P., Jankowski, A., Magielsen, F., et al.
(2022). The pZRS non-coding regulatory mutation resulting in triphalangeal thumb-polysyndactyly
syndrome changes the pattern of local interactions. Molecular Genetics and Genomics, 297(5), 1343—-1352.
https://doi.org/10.1007/s00438-022-01921-2

Saygin, D., Tabib, T., Bittar, H. E., Valenzi, E., Sembrat, J., Chan, S. Y., et al. (1985). Transcriptional profiling
of lung cell populations in idiopathic pulmonary arterial hypertension. Pulmonary Circulation, 10(1), 73—
92. https://doi.org/10.1111/j.1741-4520.1985

Stevenson, R. E. (2015). Human malformations and related anomalies. Cary: Oxford University Press. ISBN
9780199386048

Temtamy, S. A. (1966). Carpenter's syndrome: Acrocephalopolysyndactyly. An autosomal recessive
syndrome. The Journal of Pediatrics, 69(1), 111-120. https://doi.org/10.1016/50022-3476(66)80368-2

JETIR2509261 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c534


http://www.jetir.org/

© 2025 JETIR September, Volume 12, Issue 9 www.jetir.org (ISSN-2349-5162)

15. Xu, J., Wu, J.,, Teng, X., Cai, L., Yuan, H., Chen, X., et al. (2020). Large duplication in LMBR1 gene in a large
Chinese pedigree with triphalangeal thumb polysyndactyly syndrome. American Journal of Medical
Genetics Part A, 182(9), 2117-2123. https://doi.org/10.1002/ajmg.a.61757

16. Zhang, L., Fang, Z., Cheng, G., He, M., & Lin, Y. (2023). A novel hoxd13 mutation causes synpolydactyly and
promotes osteoclast differentiation by regulating PSMAD5/p65/c-fos/rank axis. Cell Death & Disease,
14(2), Article 56. https://doi.org/10.1038/s41419-023-05681-8

JETIR2509261 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c535


http://www.jetir.org/

