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Abstract Polydactyly is a relatively common congenital condition in humans, also described in some other 
species of animals, where more digits than usual are present in the hands or feet. The literature about con-
genital anomalies in sloths is sparse. In this short communication we present a case of bilateral pre-axial 
polydactyly in a juvenile Hoffmann's two-toed sloth (Choloepus hoffmanni), identified upon arrival to a 
rehabilitation center. The external and radiographical appearance are described, as well as the clinical 
relevance of the case.
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Polidactilia pre-axial bilateral en un perezoso de dos dedos de Hoffmann juvenil (Choloepus hoffmanni)

Resumen La polidactilia es una condición congénita relativamente común en humanos, también descrita 
en otras especies animales, en la cual un individuo presenta más dígitos de lo normal en las manos o los 
pies. Sin embargo, la literatura científica sobre este tipo de anomalías en perezosos es limitada. En esta 
nota se presenta un ejemplo de un individuo juvenil de perezoso de dos dedos (Choloepus hoffmanni) con 
polidactilia pre-axial bilateral, diagnosticada al ser recibido en un centro de rehabilitación. Se describe la 
apariencia externa, así como la anatomía radiográfica, y se discute la relevancia clínica del caso.
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Attributing sloths their common names, sloth 
digits have been reason for fascination and research 
in comparative anatomy and zoology. Two-toed 
sloths (those of the genus Choloepus) have reduced 
functional digits, with remaining digits II and III in 
the hand and II to IV in the foot (Mendel, 1981a).

Despite being listed as Least Concern in the 
last IUCN assessment, Hoffmann's two-toed sloth 
(Choloepus hoffmanni) populations are decreasing 
due to deforestation, hunting, and illegal trade 
(Plese et al., 2022).

Polydactyly is a congenital malformation of 
limbs characterized by the occurrence of supernu-
merary digits or digital parts on the hands and/or 
feet. It is considered to be one of the most com-
mon hereditary defects in humans, and various 

classifications exist. First, it can be non-syndromic 
or associated with other malformations as part of 
a syndrome. Secondly, the clinical presentation 
leads to the identification of different phenotypes of 
polydactyly. Depending on the extra digit localiza-
tion, the polydactyly will be referred to as preaxial 
(regarding the radial/tibial side of the limb), axial/
central (regarding the median digits), or postaxi-
al (regarding the ulnar/peroneal side of the limb). 
(Umair et al., 2018; Kyriazis et al., 2023). Polydacty-
ly is a well-documented malformation in humans 
with various clinical presentations and surgical 
recommendations.

It has been described in numerous species of 
vertebrates (see www.omia.org), from mammals to 
birds (Dogliero et al., 2018; Huang et al., 2025) and 
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Figure 1.	 Photographs of the A = normal external appearance of a juvenile two-toed sloth’s feet and B = external appearance of preax-
ial polydactyly in a juvenile Choloepus hoffmanni, Rescate Wildlife Rescue Center, Costa Rica. The supernumerary digits (I) 
are marked in orange. R = right foot; L = left foot.
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amphibians (Meteyer, 2000). It is mostly described 
in domestic animals (Hamelin et al., 2020; Hao et al., 
2024; Wehrenpfennig & Schmierer, 2024) but a few 
cases in wildlife have been reported (Fowler & Mill-
er, 2008; da Silva et al., 2016; Warburton et al., 2021). 
Here we describe a case of polydactyly in a juvenile 
Choloepus hoffmanni upon arrival at a rehabilitation 
center. External and radiographic appearance are 
described, as well as a discussion about the possi-
ble origin and clinical significance. This case report 
aims to further our understanding of congenital dis-
orders in sloths and their impact on their health and 
conservation.

Physical examination findings and 
external appearance

A juvenile male Hoffmann's two-toed sloth 
(Choloepus hoffmanni) was found and admitted to 
Rescate Wildlife Rescue Center in Costa Rica on 
19  April 2025. The individual was rescued in Tár-
coles, Puntarenas by local authorities after some-
one attempted to sell him, claiming he had been 
found alone, apparently without his mother near-
by. Upon admission, his weight was 852 g. During 
physical examination, an additional digit with a 
well-developed claw was observed in the medial 
aspect of each of the feet, giving the diagnosis of 
preaxial polydactyly (Fig. 1). Palpation of the extra 
digits did not elicit pain and the external appear-
ance was smaller but otherwise that of a normal 
digit. Function of the feet was unaffected by the 
polydactyly; the individual demonstrated good 
gripping strength with the digits and was able to 
move around the enclosure without difficulties.

Radiographic appearance
In addition to the physical examination, pal-

mo-dorsal views of the hindlimbs were taken with 
a digital radiographic machine. They confirmed 
true polydactyly with development of the proximal, 

I

intermediate, and distal phalanges in both extra 
digits (Fig. 2). Otherwise the radiographic anatomy 
appeared normal when compared with the pub-
lished literature (Mendel, 1981a).

Discussion
Although reports of polydactyly in other spe-

cies exist, this condition had never been described, 
to the extent of our knowledge, in sloths. In domes-
tic animals, polydactyly has been linked to genetic 
variations in different breeds of dogs and cows, as 
well as being considered an inherited trait in cat-
tle, dogs, cats, and horses (Craig et al., 2016). In hu-
mans, polydactyly is the most common hereditary 
limb anomaly, with multiple genes involved (Umair 
et al., 2018).

In horses, polydactyly is sub-divided into terato-
genic (originating from altered basipodal elements 
in the embryo), atavistic (a reappearance of a digit 
that was present in the ancestral horse), and her-
itable (usually bilateral and with the extra digit in 
the medial aspect) (Farrow, 2006). Two-toed sloths 
(Choloepus sp.) have reduced functional digits with 
remaining II and III in the hand and II to IV in the 
foot (Mendel, 1981a; Casali et al., 2022). These dig-
its are made of syndactylous phalanges to the level 
of the distal inter-phalangeal joints (Mendel, 1981a, 
b; Casali et al., 2022). In the foot, digits I and V are 
reduced to metatarsals, still allowing insertions of 
muscles such as the peroneus tertius and a portion 
of the extensor hallucis longus (Mendel, 1981a).

To this day, the origin and apparition of syndac-
tyly in sloths remains unknown. Some hypotheses 
advanced for marsupials stand that it might be an 
adaptation to arboreal locomotion (Mendel, 1981b; 
Weisbecker & Nilsson, 2008; Nyakatura, 2012; Ca
sali et al., 2022). Choloepus hoffmanni is a member of 
the Megalonychidae, a group of primarily extinct 
ground-sloths (Nyakatura, 2012). Ground-sloths have 
been depicted as having five digits in the pes in the 
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rock art of Serranía de la Lindosa, Colombia (Iriarte 
et al., 2022).

While the bilateral and symmetric features of 
this case could classify it as a heritable polydactyly, 
the radiographic appearance, coupled with the evo-
lutionary origin of the species, suggests an atavistic 
origin, with the polydactyl digits originating from 
the metatarsals. However, genetic analysis would 
be required to further clarify the origin of the poly-
dactyly in this case.

The clinical relevance of polydactyly varies de-
pending on its association with other congenital ab-
normalities. Polydactyly has been associated with 
other congenital anomalies in 14.6% of human cas-
es (Castilla et al., 1998). Evidence of polydactyly as 
part of inherited syndromes with other dysostosis 
and anomalies such as cleft palate and scoliosis has 
been described in small animal medicine by sever-
al authors (Villagómez & Alonso, 1998; Lockwood 
et al., 2009; Wehrenpfennig & Schmierer, 2024). In 
wildlife, Warburton et al. (2021) describe a case of 
extreme polydactyly in a healthy adult kangaroo. 
However, da Silva et al. (2016) report two cases of 

polydactyly in howler monkeys with affectation of 
mobility.

In the case presented, no anomalies were ob-
served in the physical exam of the juvenile sloth, 
and the polydactyly did not seem to affect the lo-
comotion of the individual. Therefore, surgical 
correction, the proposed treatment in most cases 
(Carstanjen et al., 2007), was not considered, as this 
finding appears to have no clinical relevance.

To our knowledge, this is the first report of 
polydactyly in sloths. In Rescate Wildlife Rescue 
Center, 145 Hoffmann's two-toed sloths were ad-
mitted between the years 2018 and 2025, with this 
case being the only one where polydactyly was 
observed. The overall incidence of polydactyly in 
C. hoffmanni remains unknown. 

Birth defects have been reported in orphaned 
baby sloths at some Costa Rican centers (The Sloth 
Conservation Foundation, 2025), including albi-
nism and jaw malformations.

Determining the cause of birth defects such 
as polydactyly is challenging. Genetic bottlenecks 

Figure 2.	 Radiograph (44 kV, 5 mAs) of right and left hindlimbs of a juvenile Choloepus hoffmanni with pre-axial polydactyly in a pal-
mo-dorsal view, Rescate Wildlife Rescue Center, Costa Rica. Red annotations represent the additional bones conforming 
the polydactyly. I = supernumerary digit; II–IV = digits; 1 = tibia; 2 = fibula; 3 = calcaneus; 4 = talus; 5 = navicular, 6, 7, 8 = 
medial, intermediate, and lateral cuneiforms; 9 = cuboid; MT = metatarsal bones; PP = proximal phalanges; MP = interme-
diate phalanges; DP = distal phalanges.
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can result from habitat loss, and may lead to health 
problems in the remaining populations (O'Brien 
et al., 1983; Pinto et al., 2024), while widespread use 
of pesticides has been shown to alter growth and re-
production in a variety of organisms (Carsten et al., 
2023; Wan et al., 2025). Although here we present 
an isolated case, the potential increase in abnormal-
ities observed in rescued juvenile sloths may serve 
as a warning to increase surveillance, as further 
research is required to understand the extent of 
this problem and the potential implications for the 
conservation of the species at a population level.
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