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Abstract :

Twenty five out of 6929 camels of different ages(2-7 years), sexes and
breeds were diagnosed as having angular fetlock deformity of the hind limbs.
Clinically, those camels were suffering from different degrees of valgus or varus
deformities. The predominent radiographic alterations were asymmetric division
of the distal end of the third and fourth metatarsals accompanied with shortening
. The angle of divergence at the distal end of the metatarsals were measured
and classified into 3 grades.Grade I ,22°-27°, gradell,27.5°-32.5°, grade 1I1,33°-
or more. Necropsy and histopathological findings revealed variable degrees of
secondary degenerative joint disease.

Introduction :

Angular limb deformities of the metacarpo/metatarsophalangeal region
usually occur in the distal third of the third metacarpal / metatarsal bones and
varus deviations are usually encountered (Fretz, 1980, Auer et al. 1982, Auer,
1985). The condition is important in foals of all equine breeds. The term varus
and valgus are used to identify the type and direction of the deviation. Single or
multiple deformities may be exhibited, some being bilateral and approximately
symmetrical ( Mason, 1981, Auer ef al, 1982).

Radiographic studies revealed changes that included  asymmetric
growth of the metaphysis, wedging of the epiphysis, asymmetric longitudinal
growth of the phalangese and joint laxity, particularly in young foals (Pharr
and Fretz, 1981 and Stashsk, 1987).

Angular deformity of the metacarpophalangeal joint has been reported in
llama (Gasthuys, ef al., 1996) and in camels ( Singh and Ghallot 1997; Fahmy,
et al., 2000 ). In camels malformation of the fetlock joint has been named
several descriptive terms such as shortened digital bones, splayed fetlock and
pigeon toes (Schwartz and Dioli, 1992).

The aim of this study was to investigate the problem of angular
deformities of the fetlock joint of the hind limb in the camel. Documentation of
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the clinical signs, radiographic analysis, and pathological findings will be
assessed and to relate these findings to prognosis.

Material and methods:

A total of 6929 camels of different breeds, sexes, and ages (2 — 7 years)
were examined at the camel’s market, Halaeib and El-Shalateen area and Cairo
slaughter house for the hard abnormal swelling at the fetlock joint of the hind
limbs. Clinically,twenty five camels showed hard swelling. Eleven camels out
of the twenty five were slaughtered and the affected fetlock joints were
collected by disarticulation at the tarsometatarsal joint. Plain radiographs of the
fetlock and digits for each disarticulated limb were obtained in dorsoplantar
and lateromedial projections. The exposure factors were 55 — 60 KVp, 20 mAs,
and 75 cm FFD. The radiographs were interpreted for morphologic changes
and geometric analysis. Measurement of the angle of the divergence of the
distal end of the metatarsals was conducted utilizing a sheet of tracing paper
placed on each dorsoplantar radiograph on a horizontal viewing box. Tracings
of the bones were carefully made. First, a midline was drawn tangential to the
line of intersection between the third and fourth metatarsals. Their two lines
were drawn tangential to the deepest curvature of the outer cortices of the third
and fourth metatarsals. Their two other lines were drawn parallel to the second
lines bisecting the articular surfaces of the third and fourth metatarsals. The
angles between the last two lines and the midline were the angle of divergence
of the distal end of the metatarsals. Similar measurement were made on control
group of 13 normal fetlock joints.

Necropsy of the affected fetlock joints was performed to assess the
abnormal lesions on the articular surfaces. Specimens from the articular
cartilage and synovial capsule were fixed in 10% formaline. The specimens
were then dehydrated, cleared and embedded in paraffin. Sections at 4 — 5
microns thickness were prepared and stained with hematoxyline and eosin.

Results :

The number of camels affected with angular fetlock deformities was 25
from a total 6929 camels, which represents 0.36%. Most of them, 21 camels,
were unilaterally affected. The rest (4 camels) were bilaterally affected
(table 1). The predominant clinical signs in camels were varus deformity of the
digits. In few cases valgus deformity with medial deviation of the fetlock and
toe inconformation has been observed.
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Table (1)
Distribution and clinical findings of angular fetlock deformity
of the hind limb in 25 camels

Affected camels Number Percentage (%)
Breeds
Saudani 22 88 %
Baladi 3 12%
Sex
Male 18 72 %
Female 7 28 %
Unilateral 21 84 %
Bilateral 4 16 %
Medial deviation (Valgus) 5 20 %
Lateral deviation (Varus) 20 80 %

Most camels had one or more additional radiographic abnormalities other
than abnormal angulation of the limb . The prevalent radiographic alteration
were asymmetric division of the distal end of the metatarsals, shortening
deformity of the distal end of the metatarsals, osteophyte formation,
broadening and irregularity of the distal articular surface, axial subluxation of
the sesamoid, osteolysis and cortical bone thickening of the metatarsals and
subluxation of both fetlock joints (table 2).

The mean values of the divergence angle of the third and fourth metatarsals
in the control group were 18.16° + 2.34 and 18.87° + 2.28 respectively, (fig.
la,b, ¢ &d). The angle of divergence of the 4™ metatarsal was slightly wider
than the 3" one. In the affected camels, the degree of divergence of the distal
end of the metatarsals was classified into three grades (table 3). Grade I, the
divergence angle was (22° — 27°) and grade II, the divergence angle was (27.5°
—32.5°), whereas in grade III the angle of divergence was 33° or more. Grade I
was considered a mild degree and grade III a severe degree of angular
deformity and was most common . The correlation between clinical and
radiographic findings in  different grades is shown in figures 2ab, ¢ &
3a,b, c.
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Table (2)

Radiographic changes associated with angular fetlock deformities
of the hind limb in 11 camels

Radiographic sign Affected bone Number (%)
Osteophyte formation - Metaphysis of 3rd metatarsal o
- Metaphysis of 4th metatarsal 4 36.4%
; . 7 63.6%
- Proximal extremity of 1st 4 36.4%
phalanx of the third digit ’
- Proximal extremity of Ist o
phalanx of the fourth digit ’ 63.6%
Asymmetric division - Distal end of metatarsus 11 100 %
Osteolysis - Proximal extremity of 1st o
phalanx of the third digit 3 27.3%
- Proximal extremity of 1st o
phalanx of the fourth digit 4 36.4%
- Metaphyseal area of 3rd 1 9.1%
metatarsus
- Metaphyseal area of 4th 3 27 3%
metatarsus
Broadening and - Distal articular surface of 3rd 4 36.4%
irregularity metatarsal
- Distal articular surface of 5 45.4%
4th metatarsal
Broadening and flattening | - Proximal articular surface of 4 36.4%
1st phalanx of 3rd digit.
- Proximal articular surface of 5 45.4%
1st phalanx of 4th digit.
Axial subluxation - Sesamoid bones of 3rd 1 9.1 %
metatarsophalangeal joint
- Sesamoid bones of 4th 5 45.4%
metatarsophalangeal joint.
Cortical bone thickening - 3rd metatarsal 6 54.5%
Shortening deformity - Distal end of 3rd metatarsal 1 9.1 %
- Distal end of 4th metatarsal 4 36.4%
Subluxation of fetlock joint | of 3rd digit. 3 27.3%1
of 4th digit. 2 8.2%
Distal subluxation Sesamoid bones of 4th 1 9.1 %

metatarsophalangeal joint
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Table (3)
Measurement of the divergence angle of the distal end of the metatarsus from
radiographs in eleven camels of angular fetlock deformities

Grade I Grade II Grade 111
3 4" 31 4" 3 4"
No metatarsal | metatarsal No metatarsal | metatarsal No metatarsal | metatarsal
1 18° 23.5° 1 27°% 32° 1 2509% 40°
2 25° 4o ** 2 19° 30° 2 25°9% 36.5°
3 24° 33.50%%x* 3 19.5° 38°
4 21.5° 41.5°
5 23°% 33°
6 55° 33°
*  QGrade 1 **  QGrade 2 *#% Grade 3

Necropsy findings displayed varying degrees of degenerative joint disease.
The predominant lesions were erosions, broadening and irregularity, fibrillation
and roughening of the articular cartilage (table 4). The correlation between the
necropsy lesions and the clinical and radiographic findings is shown in figure
2d and 3d. The severity of the lesions had a positive relation to the higher grade
of angular deformity in most examined cases. Histopathological examination
showed articular cartilage degeneration characterized by multiple fissures of
the articular surface and fibrillation of the matrix. Variable numbers of small
cysts were detected in the deep layers (fig.4a). Some chondrocytes showed
different degenerative changes including myxomatous, hydropic and fatty
degeneration and even necrosis. These changes were associated with widening
of the lucunae. In occasional cases focal area of cartilage necrosis and
ulceration exposing the underlying bony trabeculae were seen (fig.4b). The
macerated bone specimens were more supportive to the clinical and
radiographic results (fig. 2e &3e).
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Table (4)
Necropsy findings in eleven camels with angular fetlock deformities
lesions Affected articular surface No. %
- 3" metatarsal 4 36.4
- 4™ metatarsal 2 18.2
Erosions - 1* phalanx of the third digit 2 18.2
- 1* phalanx of the fourth digit 1 9.1
- 3" metatarsal 2 18.2
- 4™ metatarsal 6 54.5
Deep ulceration - 1* phalanx of the third digit 2 18.2
-1 phalanx of the fourth digit 4 36.4
- 3" metatarsal 2 18.2
- 4™ metatarsal 6 54.5
Broadening and - 1* phalanx of the third digit 2 18.2
irregularity - 1* phalanx of the fourth digit 6 54.5
- 3" metatarsal 5 45.4
- 4™ metatarsal 5 45.4
Fibrillation and - 1" phalanx of the third digit 3 27.3
roughening - 1* phalanx of the fourth digit 4 36.4

Discussion :

Angular fetlock deformity in foals is a well-recognized clinical syndrome.
In camels few reports described the condition on the basis of clinical findings
(Schwartz and Dioli, 1992). The clinical symptoms were abnormal swelling of
the fetlock joint with medial or lateral deviation. Unlike the findings in horses,
the medial deviation of the fetlock with valgus deformity was the prevalent
clinical signs in the forelimb (Fahmy, et al., 2000) while in the hind limb
lateral deviation with varus deformity was the predominant clinical signs like
horses.

The predominant radiographic changes were asymmetric division and
shortening deformity of the distal end of the metatarsals, broadening and
irregularity of the distal articular surfaces of the metatarsals. These
radiographic findings were usually accompanied with secondary degenerative
joint disease in adult camels. The shortening deformity of the distal end of the
metatarsals may be explained as a Salterand Harris type V physeal injury
causing local trauma to the physis followed by diminished growth and eventual
premature closure of the physis in that area (Watkins and Auer, 1984).
Moreover, asymmetry of the cortical thickness secondary to altered stress was
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fairly common (Pharr and Fretz, 1981) and (Fahmy, ef al., 2000). In addition to
the above radiographic changes, the subluxation of both fetlock joints is
observed in the hind limb.

The magnitude of angular fetlock deformity was measured in the affected
fetlock joint and compared with a group of normal control. The measured
angles were categorized into three grades. Generally, the degree of the angle of
divergence of the distal end of the metatarsals could be taken as indication for
poor prognosis. The grade III was considered the worst degree of the
divergence angle and predominated in the hind limb. But in some cases of
grade I, angular deformity showed severe secondary degenerative joint disease.
Therefore, the severity of the secondary degenerative joint disease depends not
only on the degree of the angle of divergence but also on the duration of the
affection.

The autopsy of the affected fetlock joints in the camels displayed the
criteria of secondary degenerative joint disease. It was in contrast with
Ramadan et al., (1984). The articular cartilage showed fibrillation, superficial
erosion and deep ulceration with exposure of the subchondral bone. These
findings were similar in equine degenerative joint disease (Riddle, 1970;
Nilson and Olsson, 1973). Also Fahmy et a/ .(2000) found identical results
when they studied angular fetlock deformity of the fore limb in camels.

The cause of angular deformities remained speculative but would appear to
be mechanical injury (Fretz, et al., 1978, Kirk, 1979), overfatness or unusual
feeding regime (Mason, 1981), and congenital (Stashak, 1987).

In conclusion, early recognition of angular fetlock deformity is important.
If the deformity is detected early, when the growth plate is still open and the
bone is still in a growing phase, it may be surgically corrected.

123



Angular Fetlock Deformity of the Hind Limbs in Camels... L.S. Fahmy et. al.

Fig. 1a: A two year-old male camel notice Fig. 1b: Dorsoplanter radiographs of the
symmetrical appearance of the fetlocks and same case revealing symmetrical division of
digit. the distal end of the metatarsals.

Fig. 1c: Sketch of normal radiograph, showing Fig. 1d: Macerated bone specimen in a

the angle of divergence of the third (b = 18.16°) normal fetlock and digit. Notice symmetric
and fourth (a = 18.87°) metatarsals from the division of the distal end of the 3rd and 4th
midline. metatarsals.

124



Scientific Journal of King Faisal University (Basic and Applied Sciences)

Vol. 7No. 1 1427H (2006)

a pras
R By - el
(Fig. 2a) : A seven year - old
male Sudani camel with
bilateral angular  fetlock
deformity Grade III of both 3rd
and 4th digit in the hind limb.
Notice large swelling of the
fetlock joint with lateral
deviation (varus) and toe-in of

the digits.

(Fig. 2b): Dorsopalantar radiograph of
the same case. Showing absence of the
incisura intertrochlearis of the
metatarsal bone with subluxation of
both fetlock joints.
Osteoperiosteal reaction at  the
abaxial metaphyseal area of 4th
metatarsal and proximal end of both
Ist phalanges. Bone sclerosis of the
distal metatarsal end.

(Fig. 2c): Sketch  of  dorsoplantar
radiograph of grade III angular fetlock
deformity. Notice the angle of
divergence of the third (a = 55°) and

the fourth (b =33°) metatarsals.

(Fig. 2d): Autopsy findings of the same camel
reveal roughening and fibrillation of all articular
cartilage with broadening and irregularity, deep

ulceration (arrows) on the articular cartilage of 3rd
metatarsal and the 1st phalanx of fourth digit.

(Fig. 2e): Macerated bone specimen of the same
case. Notice fusion of the distal metatarsal end
with subluxation of both fetlock joints.
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(Fig. 3a): An eight-year old
male Sudani camel with
nilateral angular  fetlock
deformity Grade III of the
4th digit in the hind limb.
Notice asymmetric
appearance  of the fetlock
joint with large swelling at
the lateral aspect

(Fig. 3d): Autopsy findings of the same camel
illustrating broadening and irregularity of the
articular surface of 4th metatarsal with deep
Iceration (arrow). Erosions and oughening of articular
cartilage of 1st phalanx of 4th digit.

(Fig. 3b): Dorsoplantar radiograph
of the same camel showing
asymmetric division of the distal
end of the metatarsus, broadening
of the articular surface of the 4th
metatarsal and axial subluxation of
the sesamoid  bones of lateral
fetlock joint, and osteoperiosteal
reaction at the proximal end of 1st
phalanx of the 4th digit.

(Fig. 3c): Sketch of orsoplantar
radiograph of grade III angular
fetlock deformity. Notice the
angle of divergence of the third
(a =21.5°) and the fourth (b =
41.5°) metatarsals.

(Fig. 3e): Macerated bone specimen of the
same case. Notice the difference in the angle
of the divergence at the distal end of the
metatarsals, the articular surface of 4th
metatarsal is wider than the 3rd metatarsal one.
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Fig. 4a: Proximal articular cartilage of 1st
phalanx. The cartilage surface showed Multiple
fissures (arrow) with the presence of few cysts
(two arrows) in the depth. Note the degenerative
changes of the chondrocytes.

Fig. 4b: Distal articular cartilage of the 3rd
metatarsal. The cartilage surface appeared
ulcerated with exposure of the underlying
cancellous bone.

127



Angular Fetlock Deformity of the Hind Limbs in Camels... L.S. Fahmy et. al.

References:

1.  Auer, J.A. (1985): Periosteal transaction of the proximal phalanx in foals with
angular limb  deformities of the metacarpo/metatarsophalangeal area.

2. J.Am.Vet.Med.Assoc. 187(5) 496 — 499.

3. Auer, J.A.; Martens, R.J. and Williams, E.H.(1982): Periosteal transaction for
correction of angular limb deformities in foals.

4. J.Am.Vet.Med.Assoc., 181(5) 459 — 466.

5. Fahmy, L.S.; Farag, K.A. ; Hegazy, A.A. and Zabady, M.K. (2000):Angular
fetlock deformity of the fore limb in camels. Clinical, Radiological and
Histopathological studies .Scientific Journal of King Faisal University, 1(1):85-
100.

6.  Fretz, P.B.(1980): Angular limb deformities in foals. Vet.Clin. North Am. (large
animal pract.) 2,125 — 150.

7. Fretz, P.B.; Turner, A.S. and Pharr, J. (1978) Retrospective comparison of two
surgical techniques for correction of angular limb deformities in foals.
J. Am.Vet.Med.Assoc 172, 281 — 286.

8. Gasthuys, F.; Steenhaut, M. and Martens, A. (1996) Ostectomy for congenital
flexural deformity of the metacarpophalangeal joint in llama. Vet. and
comparative orthopedics and traumatology, (1) 40 —42.

9. Kirk, M.D.(1979) Osteochondritis disecans with epiphyseal separation and
unilateral arrest in the distal radius of the growing horse : a case report. J.
Equine Med. Surg.3 : 394 — 398.

10. Mason, T.A. (1981) A high incidence of congenital angular limb deformities in
a group of foals.Vet. Rec. 109, 93 — 94.

11. Nilsson. G. and Olsson, S.E. (1973) Radiographic and pathoanatomic changes
in the distal joints and the phalanges of standeredbred horse. Acta, Vet. (Cand
esuppl.) 44:1

12.  Pharr, J.W. and Fretz, P.B. (1981) Radiographic findings in foals with angular
limb deformities J. Am. Vet. Assoc., 179, 812 — 817.

13. Ramadan, R.O.; El-tayeb, F.M. and Ismail, O.E. (1984) Foot lesions in camels.

14.  Equine practice, 6(5) 31 —37.

15. Riddle, W.E.(1970) Healing of articular cartilage in the horse. J. Am. Vet. Med.
Assoc. 157,1471.

16. Schwartz, H.J. and Dioli, M. (1992) The One Humped Camel in Eastern Africa.
A pictorial guide to diseases, Health care and management. Verlag, Josef,
Margraf.

17. Singh ,G.and Ghalot, T.K(1997) The foot disorders in camel (Camelus
dromedarius)J.Camel Pract. Res. 4(2) 145- 154

18. Stashak, T.S.(1987) Adam,s lameness in horses. Lea &Febiger, Philadelphia.

19. Watkins, J.P. and Auer, J.A. (1984) Physeal injuries. Compend. Contin. Educ.

Pract Vet. 6:5226 — 5235.

128



Scientific Journal of King Faisal University (Basic and Applied Sciences)  Vol. 7No. 1 1427H (2006)

sJalll dadlsdl Ja yl1 go (i) dno 31 Jraito] dagly Silbgainsi
daagledilyg ducleis] dabiadSl daalys

Cﬁﬂ\a“‘5)\mgh‘&§éhjm ‘L.,.A.qﬁi__m.!a.'

5palall faala— (gylardl Clall s Tosl eVl @udy il juasilly il d) @ud

Lpadl pas )sga il

: pakdl
S e cadeall Lalinll Hlae Vg ¥y craiandl oo LY (e TAYA amd &
VI e YO 0T g (63 31 Balal Jon 1 ya (1) Zaaj) Junde e o a5 1
e Geld¥y ol pamall (gyal uBy cilaayll Jnde aie clis a5 (e Sl
Ler Ol ¥l sia o mluil o gl aladdly @god @ Ol V) 20 L1 Jinde
oVl 0gin o saSladl Lo Ul (ol ye Vi edlas g (L1 51 Laa)ll 2 Lugl) culagds
e3adl 2B Lnedll alaai¥l cledid Lsladl el ¥l olysd! Ll (z=a¥)) aawnyl
(! 97 3yatl) dualae wilg) (a9Sal 5 by picadl 5535 5o (Canlashl) iaadl (o Jaad|
pllaall 2 (6y9 e Sy adn gedawll Slndll mla il alaiil aneg augs g6
Bl @l s caial @ u By adwll sl dlaw 330l)g e taall M 0! 5 dblecwardll
sl Ay TV =YY g Jo¥1 Gieall s ibyginns &5 Sl oluadbeddt Glacd! L)
ol add oyl pamall Lal .y 5ssly i s YY Elllg Ay VY - YV,0 oy LI
rusaidl Juolall JHlel ¢re Biglite cila o

129



