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SUMMARY

Clinical , radiographic , biochemical and patho-
logic features of osteodystrophia fibrosa were de-
scribed in nine native Egyptian goats of different
ages (1/2-3 years) . Affected goats were presented
to the Surgery Clinic, Faculty of veterinary Medi-
cine , Cairo University . The affected animals

were suffering mainly from being off-food togeth-
er with a visible bilateral , soft , nonpainful swell-
ing of the maxilla and /or mandible . Radiography
of the affected goats revealed generalised loss of
bone density involving both cortical and cancel-
lous bone tissue , with thin cortices . Widespread
areas of rarefaction particularly in the mandible
were present . Serum biochemical evaluation
showed increased alkaline phosphatase, alanine
aminotransferase (ALT) , asparatate aminotransfe-
rase (AST), urea and creatinine with low calcium
and phoshcrus levels . Osteodystrophia fibrosa
was confirmed histologically .

INTRODUCTION

Osteodystrophia fibrosa is seen in several
non-ruminant species including the dog , cat , pig
and in horse and its relatives (Krook ,1968 ;Jubb
et al., 1985 ; Hungerford , 1989 ; Yates et al.;
1990 ; Radostits et. al., 1994) . In ruminants , it is
most commonly observed in goats and occasional-
ly in cattle and sheep (Saha et al., 1973 ; An-
drews et al.,1983 ; Jubb et al., 1985 ; Smith, 1990
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; Matthews , 1991 ; Rodostitis et al., 1994 ; Smith
& Sherman 1994 ) . It is a known condition in
goats and this is mainly referable to imbalance of
calcium and phosphorus and results from a secon-
dary calcium deficiency due to prolonged feeding
of rations with high phosphorus contents , particu-
larly concentrates such as grain and grain products
(Saha et al., 1973 ; Hungerford , 1989 ; Matthews
, 1991; smith & Sherman 1994) .

Osteodystrophia fibrosa is characterized by a
marked bilateral soft swelling of bones of the face
and jaw , intermittent lameness , stiffness , weight
loss and difficulty in prehension and mastication
(Saha et al., 1973; Andrews et al., 1983; Mat-
thews , 1991; Smith & Sherman 1994) .

CASE HISTORY AND CLINICAL
EVALUATION

Nine indigenous Egyptian goats (5 males and 4
females) of different ages (1/2 - 3 years ) were ad-
mitted to the Surgery Clinic , Faculty of Veteri-
nary Medicine , Cario University , from October ,
1992 to June , 1995 , with the history of gradual
enlargement of the head . The above change was
noticed by the owner about 45 days back . The in-
quiry about the ration failed to reveal the correct
daily diet of the animals . Concentrates , however,
were understood to be highly in use .

Clinically the condition was characterised by ina-
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bility of the affected goats to close their mouths
completely and there was constant protrusion of
the tongue with frothy discharge from the mouth .
Animals showed difficulties in prehension and
mastication . Goats were in poor condition
(weight loss and stiffness ) with detectable bilater-
al, soft , nonpainful swelling of maxilla and /or
mandible (Fig . 1) . Rectal temperature was 39.2
0C , with a heart rate of 117 per minute and res-
piratory rate of 39 per minute . The affected ani-
mals showed complete rumen atony (Table 1).

RADIOGRAPHIC EVALUTION

Radiographs of the skull , radius , carpal joint ,
metacarpal and digital region of the affected ani-
mals were taken . Widespread areas of osteolysis
and rarefaction of the mandible with signs of
floating teeth (loss of lamina dura) were observed
(Fig . 2) . The radiographic survey demonstrated
generalized loss of bone density especialy in the
width of the cartical shadow . The shafts of the ra-
dius , metacarpus and proximal phalanx showed
thinning of the cortices .

Radiographs of the carpal joint revealed an en-

largement and widening of the distal epiphy,,
plate of the radius . The enlarged metaphysis ley
cd to overlap the epiphyseal plate . There was al

lipping of the epiphysis (Fig.3) .

LABORATORY EVALUATION

Biochemical findings (Table 2) revealed Signi
cant increased alkaline phosphatase , AL’I‘,A3~r
urea and creatinine levels with significant low P
cium , phosphors and albumin levels . '

GROSS PATHOLOGIC FINDINGS

Amale goat suffered from terminal stage
fibrous osteodystrophy, died 14 days after entry,
Specimens  of maxilla , mandible , ribs ane
sternum were taken for histopthologicy

examination .

Post mortum examination revealed that the lesigy,
were mainly restricted to the bony skelet,
especially mandible and maxilla . Affeqted bone
was soft , rubbery and could be cut easily Wilha

Table (1) : Mean values of temperature , heart rate , respiratory rate and ruminal movements

in normal and affected goats

Tempcerature Heart rate Respiratony rate Ruminal
e (per minute) (per minute) movements
% (per2 minute)
Control- 39.000 95.00 19.000 2.0
Values =2.725 0 3.514
4,156

Affected 39.200 39.0 ** 0.0
goats = 1.976 117 * +5.152

+10.561
*P<0.05
** P <001 @ Apparently healthy nine native Egypliah goats.
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Fig. 1 : A) Front view : showing bilaterally swollen mandible and maxilla .
B) Front view : showing unilaterally swollen mandible .
C) Front View : showing bilaterally swollen maxilla .
D) lateral view : showing a goat unable to close the mouth completely .

Fig . 2 : Lateral view of the skull showing areas of rarefaction and osteolysis, loss of

Jlamina dura and marked cortical thinning of all the bones of the skull .
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Fig-3: Radiograph of the radius , carpal joint , metacarpus and proximal [?halanx (Lateral vicw.&
Anteropostericr view) showing thinning of the cortex and widening of medullary cavity
(A),widening ,broading and lipping of the distal epiphyscal plate of the radius (B),
enlarged metaphysis tended to overlap the epiphyscal plate (C) .

Fig . 4 : Mandible showing presence of irregular poorly calcified bony speicules (H&E, x 100 ) .
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Fig . 5 : Mandible showing fibrous connective tissue proliferation ( H&E, x 200)),

Fig . 6 : Maxilla showing osteoid tissue (H & E, x 400).
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knife .The gross soft enlargement and distortion
of the mandible was evident . The teeth were
loosened . Ribs were rubbery and flexible . No
gross abnormalities were found in other organs .

HISTOPATHOLOGICAL FINDINGS

Bone biopsics from mandible and maxilla using
bone biopsy needle as well as bone specimens
were taken and fixed in formalin 10%; decalcified
in chelating agent according to Culling, 1974;
dehydrated; cleared and embeded in paraffine .
Sections were cut 4-5 microns thick and stained
with Haematoxylin and eosin ( Culling, 1974).

The histopathological examination of bone and
specimens revealed replacement of marrow and
cortex with irrgular spicules of poorly calcified
bone (Fig.4) supported by a fibrous connective
tissue stroma (Fig.5). In addition to the presence
of active osteoblasts in attempt to replace the lost
bone by osteoid tissue which fails to mineralize;
active osteoclastic and osteolytic resorption
represented by increased number of osteoclasts

(Fig6) .
DISCUSSION

The condition of osteodystrophia fibrosa in goats
has been reported on several occasions (Saha et
al.,1973; Andrews et al.,1983 ; Jubb et al., 1985'
Hungerford ,1989; Hazarika et al., 1991,
Matthews et al., 1991; and Smith & Sherman
1994). Clinical symptoms, radiographs, necropsy
lesions and histopathological findings in this
study were similar of fibrous osteodystrophy as
has earlier been mentioned in affected goats .

The most common clinical signs of the affected
goats were difficulty in eating and drinking with
saliva dropping . Resorption of alveolar bone
results in loose teeth , which may be dislodged
easily and interfere with mastication . As a result
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of resorption of bone of the maxilla and mandible
, bones became softened and pliable and the jaws
failed to close properly , resulting in protrusion of
the tongue and depraved appetite . This was
concurrent with that described by Smith et al,,
(1974);Andrews et al., (1983); Smith et al,,
(1984); and Fraser et al., (1991) .

A marked bilateral enlargement and softening of
the mandible and maxilla of the present cases
resulted from resorption of cancellous and cortical
bone , together with a partial replacement of
bone with an irregular loose fibrous connective
tissue surrounding a poorly mineralized bony
trabeculac .This result coincides with that
obtained by Runnells et al., (1967); jubb et cl.,
(1985); Doige (1988); Hungerford (1984); Smith
(1990); Naylor (1991); and Smith &Sherman
(1994).

It seems that the enlargement of the mandibles
and maxillae in addition to ribs abnormalities of
the affected goats causes respiratory distress
resulting in tachycardia and tachypnea , and this
result agrees with that obtained by Saha & Des
(1973); Jubb et al., (1983); and Yates & Hunt
(1990) .

The affected animals showed complete ruminal
atony, and that might directly be related to an
inadequate supply of calcium for smooth muscle
contraction as mentioned by Naylor (1991).
Regarding to age susceptibility , all ages are
susceptible when weaned as stated by (Saha &
Des, 1973; Andrews et al., 1983; and Smith &
Sherman ,1994); this coincides with the ages of
the present cases .

Radiographic diagnosis of the condition in the
present cases is based on radiographic evidence of
generalised loss of bone density involving both
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cortical and cancellous bone tissue in all bones
especially of the mandible and maxilla . This is
usually due to disturbed serum calcium and
phosphorus levels . This confirms the previous
observation of krook , (1968 ); Saha & Des (1973);
Smith et al., (1974) ; Morgan , (1981); Andrwes ct
al ., (1983); Mahin et al., (1984) ; Burk et al,,
(1986); Smith (1990); Hazarika et al., (1991);
Radostits et al., (1994); and Smith & Sherman,
(1994); although Spelce, (1983); and Hungerford
(1989) mentioned that radiographic examination
of the affected animals with fibrous
osteodystrophy is of diagnostic importance only
in rather advanced cases and negative
radiographic findings do not exclude the disease .
A more frequent lesion of the jaws in the affected
goats is loss of the lamina dura in radiographs due
to resorption of the aveolar bone around the teeth
. The disappearance of the bony socket causes the
teeth to appear as if they are "floating" , this
cofirms the findings of jubb et al.,( 1985); Burk et
al., (1986); and Myer ,(1986) .

The condition of osteodystrophia fibrosa in goats
described by the authors is biochemically
characterised by elevation of serum alkaline
phosphatase level with low calcium and
phosphorus levels The resgistered
hypophosphatemia in the sera of the examined
inimals contradicts the results of Mahin et al.,
‘1984); Matthews (1991) and Naylor (1991),
gowever Smith and Sherman (1994) stated that
typophosphatemia does not rule out the condition
f fibrous osteodystrophy. These findings denote
1at the collected cases of osteodystrophia fibrosa
1ight be at a progressive stage of the disease, by
vhich considerable variations has been noticed,
epending on the stage of the disease and the
smpensatory mechanism of the body (Krook,
968 and Fraser, 1991). Prolonged stimulation of
pne resoption leads to increase of serum alkaline
josphatase activity and bone rarefacuon (Coles
)74; Yates et al., 1990); but Radostitis et al.,
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1994; stated that serum alkaline phosphates leve)
may be increased in the prescence of i '"C'Cakq
bone resorplion.

It can be said that osteodystrophia fibrosa in th,
goat is more or less a result of inbalanced calciup,
/ phosphorus ratio, which should be considerabje
in the ration of the animnal.
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