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Bilateral atavis

Ciinic of Orthopedics
Austria

Introduction

¢ y S
ofa largu numba ordnsm than typical (or a certain species, It
has been described in horse, cattle, swine, dog, cat, pigeon,
poultry and guinea pig as well as in man (Wiesner and Willer
1974). In horses, the supernumerary digit i found in the
forelimb in about 80 per cent of cases, and mainly on the
medial side (Evans, Jenny and Raker 19635; Behrens,
Donawick and Raker 1979). Of 100 affected horses, 60 per
cent had a supernumerary digit in one limb, 24 per cent in two
limbs and 15 per cent in all four limbs (Lindemann (509,
Reinhardt 1955), The occurrence of two supernumerary digits

in one extremity has been described (Wilson 1927), A review of

100_horses with %ﬂﬂi&m revealed seven cases of
cyly (Lin n .
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FQUINE VELERINARY JOURNAL
Equine ver J. (1986) 1%(1), 76-79

polydactyly in a colt and its dam

on the supernumerary digit. On palpation an enlarged medial
second metacarpal bone was found, with a stable connection
to the third metacarpal {Mc¢3) bone. There was free movement
in the articulation between the distal Mc2 and a smal! PL.
During examination of (he mare, 8 painless enlargement in the
distal medial region of both cannon bones was evident. The
ull.ass was the eanlarged distal portion of the medial splint bone
(Fig 1}.

Radlologleal findings

On both forelimbs of the foal a second metacarpal
oniginated at the carpometacarpal joint. In this region the
bone was approximately regular in size. Distally, with
increasing  diameter, an epiphyseal line and a rather flar
articular surface was formed. The letlock joint of the
supernumerary digit was situated at the level of the distal
epiphyseal line of the third metacarpal bone. In the left
foreleg, only a P1 with regular form, one proximal sesamoidal
bone and a small ossification centre in the horny cupsule were
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In horses, polydactyly has occasionally appeared in the form of small supemumerary digits terminating in hooves either side of
the main hoof, these resemble the horse'’s evolutionary ancestors hence older texts refer to such mutations as atavism (throwback

hrowback to ancestral stock), According to Suetonius, *|Caesar] used to ride a remarkable horse, which had feet that were almost
hurnan, the hoofs being cleft like toes It was born in his own stables, and as the soothsayers declared that it showed its owner

Would be 1ord of the woild he reared 1l with qreal care, and was the hrsl 1o mount i 1t would allow no other nder” Caesars
polydactyl horse is shown left (artistic icence has made it into a unicorn). Bucephalus (the mount of Alexander the Great) was

also described as a polydactyl More recently, [ have seen photos of a Thoroughbred showing this tran. The extra digits (one Bither

side of the normal hoof) were non-functional, about 3 or & mches (/-10 cmyj long and terminated several inches above the ground

They ended in small hooves, resembling the MerycChippus

0 C Marsh (1892) described "Recent polydactyle horses” in the American Journal of Science. A normal horse has only digit ll,

his being developed into the single hool Marsh descnbed a “horned horse from lexas™ which had three toes on the hind legs

{ogrs T, T & V) and two toes on the fore fegs (Gigits Il & TN This 15 similar 1o The feel of The ancesiral Merychippus. According 1o

arsh and a later German study, two-thirds of polydactylic horses were the rasult of a duplicated digit Il while the rest were due to

tully developed versions of the normally vastigial splints thglls T and/or IV,
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In humans, supemumerary fingers and toes are generally removed early in Iife for cosmetic and/or safety reasons, for social
acceptability and because clothing and utensils are designed for five-digited people. In developing world and third world countries
the digits are more likely to remain in situ. Depending on prevailing beliefs, such indviduals may be seen as lucky, unlucky,
blessed or cursed. There are a number of cases of human polydactyly and syndactyly recorded in early medical texts. The
following is adapted from “Anomates and Cunosities of Medicine™ written in 1896 by George M Gould &' Walter.L Pyle

Anomalies of the Feet. Bull gves a description of a female infant with the-left foot double or clgvep. There was op§yone heel, but
the anterior portion consisted of an anterior and a postenar part. The antenor foot presented agraal toe and four'smatler ones, but
deformed hke an example of tatpes equino-vars [ form of club foot]. Continuous with the oultet edge of thedntendar part and
cunving beneath & was a pasterior pan, looking not unlike & second fool, containing six well-formed toes situsted directly beneath
the other five. The eleven toes were ail perdfect and none of them were webbed




« Polydactyly : oKl oz » (g b as ao Mo a5 15 € pgy )l 3w » ol ez
FLo S i lod g 0095 Lo ST ¢ yg5 0 ol adl) .aBd o o lod el 6399

(ladsly (o0 5lw 0 gl Cr (5 00 0,50 (59 &1

x> » & lual 55 (6390l sl wl)o‘s‘;:- (3090 ,9 <\.L’:.>)Lo<\54.;5f Oled o

Lg)lqd.bb R é:Lw 4.1.«:> )| Lg)L?;;.CbLS u" 9 00)95 f“"‘”} L )959 L «Polydactyly g Gwi."

4 5 o308 PMaol 4 slo el 3 a5 az ] BVl o o ol o il glo

N el laie 4y Glulis eSS slesl udb g 00l 00 ol iiey LSSl olass lgie
Sl iz > gl Jdo 4 F a8 Gl s S o oliSl saw el
Jass o 7, ilie oysile 5 b ol ,o Blsl a5 sl Sloszge ol o « Polydactyly:
Jlie sl Toily ansls 3929 i Sl slaw b b el 5l las (gl a8 Lably a5 ol &
5 @V« Falabella : Sy » sla ol 5 ai> S>o5 (slo sl 3l golaws a5 aoles 5,3
6 lals 4 e il ainsy oo 8 o oo Yo y0 a5 @V« Shetland : ails Sg»
ox2lg3 amles z, 5 S5 e o Jewd (51 lacsl oo « Polydactyly : eSSl oss »
WLQQTQLM&‘°|MW‘Q’5°‘>9JI&>95L§)5)'°‘L§LQW‘)‘L°Q]L§WM‘\’5“’"‘3
as Mﬁi’ Jul.’ ‘p.}ﬁ.i.’ AM 4.’L.u 4.:}.(0..&‘9.7.’ uL..nL».w Jﬁ&.’ Soole ;‘ U"‘)"L"’ el 009
6o el o> @iSl wis @« Shetland : wils S » 3 @V« Falabella : SLyG »

ozl (oo 5590l s1o ol ploo b Ll Goel el L g (659500 slo ol 5l 0l55 g0 oSy



Recent rock

Pleistocene
rock
(dates from 1

lan years aga)

late Miocene

S A A e
« Falahella : %5,

¥

R o Shethand Pony ¢ <58 Ze )y
middle Miocene 7 ) M

rock A A B
L\ o

miflion years 3go) 4 LS | \

“-u & oa Q « Polydactyly : S50 &3
1.0m
Merychippus
late Eocene \_/—\
— O A
» 0 ¥
0.6m .
Mpsahippus Bt LR TS SRR
= \ -
fe e (A
. A 0.4m
alvadossadeg Hyracotherium

Elizwo solj yo « Polydactyly : oKl oz » (g kel (oYL Cod & & guit

b ol a5 wpo 0 518 Hlwlls JolSS (59, ot 1y oo g (2] 4559 701 s !
eSSl w5 liali 992 g Jlosol s o)Ll (9o 9 A2 g8 (9 (Gj9m0 Az &

a4 1y B Jud (1 B (] 45 o908 (6 489S0 sl s 4o « Polydactyly :
) solmal (e 5952 Jlodo| dsS' (20 Dgmcn gy 1 Lo bawlg o (Lo o]
099 15370 3l pled (ol g oyl U g 48,5 0yl 00 ol (gl Jondd o
M5 (20 08 (539500 Lo ol 3l by v (o ol 4l Mol &1 (gaigS
639300 S ol (5 i Sz g8 (s3I 51 Lany 100 yaoli (5l Juuud 45 polao LnS
sode i 51 MTusLl oo g « Polydactyly : il ws » (g ylwal a Sl




3395 3 Egdgo (b &l IS Jow g Ail5095 9 (R8L (JFyguo 4 Ll JolsT
Mail 03,5

S ST loy yo e as g il ooy il i 5 cea 8 Gl cnl a5 ol gleol Cpl Ly
il diz > g )bal e Jlis! 28,5 eanol gl 4 il ol (dews ST)
@ oode 501 Jow 9 518,5 0auol ! a5 il o L3 sle s o « Polydactyly :
oli sode ol 4 GleMbl jo o g Cds gleol a5 Jlulis JolSS s 5l oloie o
50 olelils JolSS 6,01 Jgs cpl a5 il ol oI5 G 0 lois Gy BB sl o
595 do el Lwd Jlgs o « Polydactyly : oSl ass » g bual g alius b adal,
slo dbein 4 g b el cwl (Jd Jlg o o Ghgase else 5 (S
, « Polydactyly : eSSl aiz » (6 abasde a5 006 b )] ol (oo ¢ luslis JolSS

S5 oo Ghgels 4 e oS Canl (LSS g5 (5 oaims lis 55 $390) Slo el (S
o T 4 (3900 sla el Slax 5 aS il (s5900) Slo el ;0 goi g 0, & by e ol
Sl pl Zewly g 55 ool Ll cowsy oo plas g Liel LB 55 Leol (pl am )8 1ol oo, &)l 4y
e e 1y g el b oSe  aSly 0105 0929 leo] iz (e (BB Glsl a5
S wiz > gilmal adyl sl cl 4 Lo sl Jond w2 5l ] pslae S

1905l aaslas « Polydactyly :

D5 oo i 4y & eSS (g dnd b > ol SVl Sy e a5 Ll g 4SS L
se « Polydactyly : oeall aiz » (g lwal o Mis € el 0,5 5l (5 g0l 393
s Ll paas cpl jo @il oo i € ulid G P &S Alie 6 odius gl sy AS
50 oad ala>de « Polydactyly : _eSl aim » (Jdo Vo a o cllie ilge 15 lows, oo
Al nl &y 305 Lo a5 4555 o) Wb (o (SS90l YIS B o [ 55550l sl
S I ¥ ol 1)l o JLAISH (sloasy T3 51 oz (s | s g il ] 5 ool

OV a5 s 9530 (5 Alie (5 osimys i

é:;’: ¢ PN /
#; f-i@ a§£:1$ & B@




R XN PR AR X

B,10 3924 pgal yo adlsl Sl S Laad ()

ol 005 Sy 9 Gt ¢ owlin Juate b adlsl XSl (Y

Above: The living horse, Equus caballus, not only is not
the only monodacty! horse -- horses are not the only
monodactyl animals. The skeleton of this extinct short-
faced kangaroo Procoptodon is on exhibit at the Museum
of Natural History in Adelaide, South Australia. I'm amused
by this exhibit; the animal seems to be having a good
laugh at the presumptuousness of horses (quite in the
Ozzie style).

Left: Photograph sent to me a number of years ago by a
horse owner. This foal, born from a completely normal
mare, has a super-numerary digit. For several reasons, this
is an example of abnormal development of the fetus rather
than a “throwback condition™. First, the small digit appears
on only the medial side of one limb -- thus there are not
three toes, but two. Second, the bones of which it is
composed are not articulated with the corresponding

™. metapodial bone (medial “splint bone) above. Extra digits

\like this one occur due to errors in cell division that occur
1 Jearly in fetal development.
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Tooth growth

Horses are diphyodontous, erupting a set of first decidusus teeth (also known as milk, temporary, or baby teeth) soon after birth, wath these being replaced by
permanent teeth by the age of approximately five years old. The horse will nomally have 24 deciduous teeth, emerging in pairs, and eventually pushed out by

the p 1 taoth, which Ity number bet 3 and 40 As the deciduous teath are pushed up, they are termed "caps® Caps will aventually shed on
their own, but may cause discomfort when till loose, requinng extraction

It is possible to estimate the age of 3 young harse by obsening the pattérn of 1eeth In the mouth, based on which teeth hive srupted, although the difference
betwaen breeds and indmduals make pracise dating mpossible.

Common ages for tooth eruption, 1!

Type of tooth Number Deciduous Permanent

Incisor AFust (central) bith to 8 days 2.5 yrs

Incisot Second (intermediate) 4 5-5 weeks 354 yrs

Incisor Third (comer) 5-9 months 455 yr=

Canme Absent 35-5 yrs, some around 6 yrs (f evar) ’
Premolar AFusl (wolf) Absent 6 months 10 3 years (if ever) o ‘,
Premolar ‘Second birth 10 2 weeks 2-3 yrs ' ::,:mhoq SYME T
Premolar Third birth to 2 weaks 25-3 yrs

Premolar Fourth birth 10 2 weeks 3-4 yrs

Molar First Absant 912 months

Molar Second Absent 2yrs

Molar Third Absent 3-4 yrs

All teeth are normally erupted by the age of five, at which point the horse 1s said te have a "full reouth®, but the actual age this occurs will depend on the indmdeal horse, and also
by breed, with centain breeds having difierent average eruption imes For instance, in Shetland pormes the middle and comer incisor tend 1o erupt |ate, and in both draft harses and

mimatute horses, the permanent middle and comer incisors are usually late appeanng
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Tiktaaltk roseaeis the only species classified under the genus. The name Tiktaalhk is an Inuktitul word meaning “burbot”, a freshwater
fish refated to true cod.® The "fishapod" genus received this name after a suggestion by Inuit elders of Canada's Nunavut Teritary, where
the fossilwas distovered.™ The specific name rosese cryptically honours an anonymous donor f

Putative tefrapod footprints found in Poland and reported in Natwe in January 2010 were “securely dated” at 10 million years older than
the oldest knawn elpistostegids. ™ If this is a true tetrapod record, Tikiaalk was a “late-surviving relic" rather than the oniginal transitional
form. An allemative interpretation is that the Polish trackways, which do not have digital impressions, were made by walking fish ™
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Tetrapod trackways from the early Middle

Devonian period of Poland

Grzegorz Niedzwiedzki', Piotr Szrek®~, Katarzyna Narkiewicz’, Marek Narkiewicz' & Per E. Ahlberg'

The fossil record of the earliest tetrapods (vertebrates with limbs rather than paired fins) consists of body fossils and
trackways. The earliest body fossils of tetrapods date to the Late Devonian period (late Frasnian stage) and are preceded by
transitional elpistostegids such as Panderichthys and Tiktaalik that still have paired fins. Claims of tetrapod trackways
predating these body fossils have remained controversial with regard to both age and the identity of the track makers. Here
we present well-preserved and securely dated tetrapod tracks from Polish marine tidal flat sediments of early Middle
Devonian (Eifelian stage) age that are approximately 18 million years older than the earliest tetrapod body fossils and 10
million years earlier than the oldest elpistostegids. They force a radical reassessment of the timing, ecology and
environmental setting of the fish~tetrapod transition, as well as the completeness of the body fossil record.

Thelast quarter-century has seen a dramatic expansion in the known
body fossil record of Devonian tetrapods, the cardiest known limbed
vertebrates'~'. Equally importantly, the discovery of amiculated
specimens of elpistostegids, the animals that fall immediately below
them in the tetrapod stem group, has greatly enhanced our under
standing of she.grigin of tetrapod morphology™"'. Elpistostegids
iy and  Tikeaalik show & etrapod-like head and

{ith the retention of “fish” characters such as
absence of a sacrum?®, Their dose similarity
d¢and stable phylogenetic posiion below the
em group™ " provide a morphological out-
pod transition.

alvadusgaideghw of the morphological data set, the
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Valentia Island, Irefand ™, have been dated radiometrically to 385 million
years agn. At the time of publication this was taken w0 imply an Hielian
{early Middle Devoman) age™, which clashed with the occumrence of
the Lawe Devonian index fossil (for Laurussia) Bodnolepis in the same
strata, However, subsequent recalibration of the timescale indicates that
385 million years ago correspondsto the Givetian-Frasnian boundary®’.
This is consonant with the biostratigraphy but nevertheless suggests an
carlier ongin for wetrapods than indicated by the body fossil data,

Our discovery of diagnostic and securely dated tetrapod tracks
from the manne Eifelian (early Middle Devonian) of Poland shows
tha the current consensus based on body fossils is substantially mus-
taken in both the timescale and, probably, the environmental setting
of the fish-tetrapod transition.
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