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Introduction
Congenital malformations or abnormalities are
intrinsic structural abnormalities and variations in
organs, tissues and/or body systems that can occur

during embryonic development of all animal species,
and maybe partial or total (Mahmood et al., 2020).
Polymelia is a congenital anomaly, characterized by
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the presence of accessory limb(s). It occurs mostly as
a result of defects in normal embryonic
developments, due to various adverse influences
such as teratogens, transgenes, chromosomal
imbalances, infectious agents and host of other
factors (Rousseaux & Ribble, 1988). "Polymelia may
also be observed due to incorrect splitting of limbs
or the re-absorbance of a conjoined twin back into
the body" (Kim et al., 2001). This congenital anomaly
in the avian species could also arise from fertilization
of a double yolk egg, with an incomplete
differentiation into twin chicks. Polymelia has been
reported in avian species and mammals (Azeez &
Oyagbemi, 2013; Mahmood et al., 2020). Most cases
are accompanied by one or more secondary
defect(s), which may vary between partial or
complete duplication of lower genitourinary and
gastrointestinal structures (Pourlis, 2011).
The Avian hindlimbs are connected to the pelvic
bone through the acetabulum in the coxocapital
(hip) joint proximally, and to the tibiotarsus and
fibula distally (Maierl et al., 2019). However, the
accessory limb may arise from various parts of the
body such as vertebral column (notomelia), head
(cephalomelia), thorax (thoracomelia) and pelvic
bone (pygomelia) (Mahmood et al., 2020).

Congenital abnormalities (especially polymelia) have
been reported in birds and other species of animals,
whereas double vent and triple caeca have been
reported in the birds only (Hoffmann, 1968). The
greatest contribution to sciences in this report is the
discovery of double cloacal bursae, which has not
been reported before. Therefore, this case report
will contribute to the understanding of
embryological disorders and teratology of the avian
species.
Case Report
Case history
The attention of the Veterinarians in the Department
of Veterinary Anatomy, Faculty of Veterinary
Medicine, University of Jos was drawn by a farmer
who discovered that one out of the hundred chicks
she purchased for brooding had an extra limb. The
bird was culled and placed under close monitoring,
where another anomaly (duplication of the vent)
was discovered. The chick was euthanized by
intravenous injection of sodium pentobarbital
(86mg/kg), following premedication with Ketamine
(5mg/kg) through the wing vein. Radiographs of
dorsoventral, ventrodorsal, and lateral views were
taken at 3 milliamperes (mAs), and 55 kilovoltage
potential (kVp) for 5 seconds to ascertain the
relationship of the accessory limb to
the vertebral column. Post-mortem
examination was carried out to assess
the level of vent duplication using a
calibrated iron rod, as well as
determine the site for articulation of
the accessory limb. This examination
led to the discovery of two additional
abnormalities in the digestive and
immune systems of the same bird
namely: triple caeca and double
cloacal bursae respectively. For
further osteological assessment of
the limbs, the normal and accessory
limbs were subjected to chemical
maceration
as
described
by
(Onwuama et al., 2012), using sodium
hydroxide
(NaOH)
at
3
%
concentration.

Plate I: Photograph of a three weeks old chicks. A. Left caudolateral view,
B. Right caudolateral view, C. Caudal view and D. Resected caudal portion.
x= left hindlimb, y=accessory limb, z=right hindlimb, black arrow=left vent,
red arrow= right vent, arrow head= projection from the femur of
accessory limb, asterisk=left cloacal diverticulum. 1=left caecum,
2=middle (median) caecum, 3=right caecum, 4=ileum, 5=rectum, 6=cloaca
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Observation
The chick was observed to have two
normal hindlimbs and an accessory
limb, attached to the synsacrococcygeal area (Plate I & IIIA). The
accessory limb was short and curved
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towards the right side of the body,
displacing the coccygeal vertebrae
right lateral (Plate IA-C & IIIA).
The right patent vent was placed
ventral to the coccygeus, whereas
the second vent was placed just
ventrolateral to the articulation of
the accessory limb in a left lateral
position (Plate I). The two vents
originated from a common cloaca
which diverts into right and left
vents. The right vent had its depth as
15mm, while the left measured 8.5
mm deep (Plate ID). The second vent
(left) in this case was traced to its
origin from the cloaca, a terminal
portion of the rectum (large
Plate II: Photograph of the bones of the accessory limb (left) and normal
intestine). This should not be
limb (right). A. lateral oblique view (showing the femur, tibiotarsus,
mistaken for a partial closure of the
tarsometatarsus and digits), B. dorsal view, C. plantar view (B and C show
umbilical area, a remnant of the
only tarsmetarsus and digits). dg = digits, I = first phalanx, II = second
entrance through which the
phalanx, III = third phalanx, IV = fourth phalanx, red arrow = femur, white
embryonic yolk sac and small
arrow = tibiotarsal bone, black arrow = tarsometatarsal bone, red
intestine are absorbed in to the body
arrowhead = tendon, black arrowhead = conical projection of the head of
cavity.
femur (accessory limb)
Osteological assessment revealed
that the femur, tibiotarsus and tarsometatarsal
It also lacks the nutrient foramen observed on the
bones are long bones having two expanded
normal tibiotarsal bones. The right and left
extremities (proximal and distal epiphysis) and a
tarsometatarsal bones of the normal limbs and the
shaft (diaphysis). The femur of each normal limb had
accessory limb appeared to be dorso-plantarly
on its proximal epiphysis a head, a neck and a
flattened, with no much difference in their lengths
trochanter. It also had two nutrient foramina located
and widths. The length of the accessory
at mid-shaft of the bone. The normal (right and left)
tarsometatarsal bone was 31.26 mm and the width
femoral bones measured 38.26 and 39.91 mm in
was 4.97 mm, while the normal (right and left)
length; 4.43 and 4.33 mm in width, while the femur
tarsometatarsal bones measured 34.05 mm and 3.10
of the accessory limb measured 36.14 mm in length
mm in length; 5.18 and 5.39mm in width. There
and 2.40 mm in width, making it thinner and slightly
were five digits (I, II, III, IV, and V) of variable sizes
shorter than the normal ones. The femur of the
and a variable number of phalanges on the accessory
accessory limb was also observed to have an
limb. Three of the digits had up to three phalanges
abnormal conical shape at its proximal extremity and
(with claws) and two had only a phalanx on each
a deep fossa housing the tendon of insertion with
(without claws) (Plate II). The normal limbs had four
the caudal depressor muscle. It had a thin cylindrical
digits (I, II, III, and IV) each (Plate II). Digits I and II
distal extremity that blends with its shaft and lacks
had three phalanges each, III had four phalanges and
the nutrient foramina seen in the normal femur. The
IV had five phalanges (Plate II).
right and left tibiotarsal bones of the normal limbs
Radiological examination of the bird revealed no
had a length of 52.21 and 52.33 mm each, and a
clear articulation between the accessory hindlimb
width of 3.81 and 3.84 mm, respectively. Both right
and the vertebral column, but the accessory
and left bones had a nutrient foramen each, located
hindlimb appeared to be firmly attached to the
at the distal third of the tibiotarsal bones. The
vertebral column, through a conical bony projection
tibiotarsal bone of the accessory limb was short and
(Plate III). The entire bony structures of the extra
curved, measuring 15.74 mm long and 3.80mm
limb showed deformity, typified by unusually thin
wide.
and short bones that do not conform to the bones of
the hindlimb (Plate III). Although, they appeared to
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Plate III: Radiographs of a three weeks old chick. A. dorsoventral view, B.
ventrodorsal view, C. lateral view. dg= digits, t= short tibiotarsal bone of
the accessory limb, red arrow=femur of accessory limb, white
arrow=tarsometatarsal bone, arrow head=horn-like projection of femoral
head of the accessory limb

Plate IV: Photographs of the visceral structures (A, B, C, and D) of a threeweek-old chick. 1=right caecum, 2=middle caecum, 3=left caecum, 4=ileum,
5=rectum, 6=accessory limb, 6'=head of the femur of the accessory limb,
asterisk = left cloacal diverticulum, red arrow=right bursa of Fabricius (rbF),
black arrow=left bursa of Fabricius (lbF), red arrow head= primary
longitudinal fold of rbF, black arrow= primary longitudinal fold of lbF,
x=caudal depressor muscle
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display structures that correspond
with bones of the hindlimb but are
morphologically at variant with the
later (Plate III). The supposed
tibiotarsal bone of the extra limb is
the shortest and is curved, giving it a
kinked shape (Plate IIIB & C). The
epiphysis and shaft of the long
bones in the extra limb also showed
indistinctive features (Plates IIA &
III).
The postmortem dissection of the
chick revealed that the accessory
hindlimb does not articulate with
the bony structures of the vertebral
column. Instead, it articulated with
the caudal depressor muscles via a
tendon which exits from the deep
fossa of the conical bony structure,
and projects dorsolaterally to the
coccygeal vertebrae (Plate IVD).
Three caeca were seen at the
ileorectal junction as left, median
(middle), and right caeca (Plate IVA C). The left was slightly longer than
the middle, and right caeca. The
individual lengths of the left,
median, and right caeca measured
8.4 cm, 7.5 cm, and 7.2 cm,
respectively. Each caecum was
measured from the base (point of
diversion from the ileorectal
junction) to the apex, using digital
vernier caliper. Two cloacal bursae
(bursae of Fabricius) were observed
ventral to the cloaca, each with
typical features of the bursa of
Fabricius, having longitudinal folds
(Plate IVA and C). The right bursa
appeared brownish, measuring
1.6cm high and 1.0cm in diameter,
while the left bursa was off-white
(milk cream) in color, measuring
1.2cm high and 1.1cm in diameter
(Plate IVA). Each measurement was
taken from the base (it origin from
the cloaca) to the apex (free
surface).
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Discussion
The extra limb and associated defects observed in
this study are similar but not the same with previous
reports of double malformations (polymelia and
anus duplex) in a chick (Hoffmann, 1968); Polymelia
and rudimentary wings in Nigerian Nera black
chicken (Azeez & Oyagbemi, 2013); Polymelia with
unhealed navel in Iranian indigenous young fowl
(Hassanzadeh & Rahemi, 2017); Polymelia and
polydactyly in white stork (Ciconia ciconia) (Onmus,
2017). The curved nature and reduced number of
bones of the accessory limb observed in this chick
was largely due to the short irregularly curved
tibiotarsal bone, which also affected the position of
the tarsometatarsal bone. The five digits observed in
the accessory limb instead of the normal four digits,
might have occurred due to failure of resorption of
the fifth digit during embryonic growth, a normal
phenomenon in the avian species. The presence of
three caeca and paired vent with a functional anal
orifice in this chick are congenital anomalies which
oppose to the largely documented literature on the
normal two caeca and a single vent in most domestic
poultry. These anomalies could occur as a result of
partial duplication of the lower digestive tract in
conjoined twins (Pourlis, 2011), a developmental
malformation in the avian species. The functional
implication might be in increased absorption of
water and electrolytes. The cloacal bursa is
functionally important in the production of B
lymphocytes. Therefore, the observed cloacal
duplication in this chick could be suggestive of
enhancing its immune system. The duplication might
also be as a result of conjoined twin malformation
(Pourlis, 2011), although it has not been reported in
any of the avian species.
This report has provided additional information on
congenital malformations in the avian species:
polymelia, vent duplex, bursa duplex, and triple
caeca. Bursal duplex among other anomalies in this
report, is the first report in the avian species, to the
best of our literature search.
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