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Abstract

A Tve yeer male Rottweiler was presented 1o the Small animal clinic of the Veterinary
Teaching lospital. University of Ibadan, being a referral from Lagos. Bilateral swelling
andl deformity of the skull bones were ohserved, Palpation revealed swallen gums and
weak mobile teeth weak. Urination was lrequent and the urine very clear, Hagmatology
and blood ehemistry revealed non-regenerative ansemia, mild levcopenia, hypacalcaemia,
hyper-phospliatasmia, high serum blood urea and creatinine, and hyper-bilirubinaemia.
Treatment was instituted with dextrose saline 1o rebvdrate the animal wnd comrect electralyie
and metabolic disorders. The dog however died despite intervention, At post moriem, e
varcass was found to be jaundiced, the premalars were mal-positioned. Calcification was
visible on the lower jaw. Kidneys were small, firm, with many white specks an the cortical
surface. A diegnosis of Uremie renal failure with Osteadystrophia tibeesa {renal rickets)
was made. The possible causes and clinical implications ol the condition were discussed.

Introduction

Specific laciorsimplicated in fibrous
osteodystrophy include the rare primary
hyper-parathyrodism, usually occurring in
aged dogs caused by a {unctional
parathyroid gland adenoma ( Thompson ef, stage renal disease and as a “multifactorial
al., 1984 Capenand Martin (19770, and  disarder of hone remodelling” (Keith,
the more common secondary renal 1908}, The link between chronic renal
hyperparathyroidism whichresulss from  fajlure  and  secondary  rensl
renal (iscase or nutritional imbalance hyperthyroidism. 1-.35“||;jné in renal
(ealeium deficiency, excessive potassium or osteodystrophy has been severally discussed
Vitamin [ deliciency (Palmer, 1968, iy literuurs (Rusenov oral, 2009, Rusenoy,
Thompson and Robinson, 1989 Bandarra 2010, Vadhan and Hutchinsen, 2009,
ef, al. 2011). Specifically, all-meat dicts  Fryser, 2009, . .

have been implicated in nuitigonal secondary
hyper-parathyroidism causing fibrous
vsleodystrophy ( Thompson ef. af, 1984),

Renal osteodystirophy has been
deseribed asa skeletal complication of end-
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Secondary renal hyper-parathyraidism
occurs when there's 2 failure of one or more
vonstituents of the calcium homeeastatic
mechanisms due o extrinsic factors {Fraser,
2009). Reference values for ionized and
wotal calcium in dops hus been found (o be
LA 0052 mmolTand 2. 42 0,18 mmol/
I respectively (Seenci e al, 19883
Parathyroid hormene (TTT, secreted from
the parathyroid plands is crucial in the
regulation ol fonized caleium, keeping it
wilkin phvsiologic limis. FIH responds o
changes incirculating fonised calciom viathe
calcium-sensing receptor {CaSR) located
on the surface of the chiel cells of the
paratbyrond gland (Fraser, 20065,

The CaSl responds to a decrease in
plasma ionised calcium by increusing
secretion of paruthyroid hormone, therely
resulting ina compensatory mechanisim o
restore nommal function (Fraser, 20000, The
compensatory process acls through three
haasic mechanisms to help restore plasma
caleium back to nosmal values: receptor-
mixlated reabsorplion of calcium from renal
faltrate passing through the kidney twboles;
stimulation of asteoclast resorption from
bones and other skelewl structieres: and
mereased activity of renal 1 hydroxylase,
which results in the production of 1, 23-
dibydeoscyvitamin D et ultimarely increases
caleium absarption vis the pastrointestinal
system (Fraser, 2009,

should a combination of these effects
lead o a reduction in cirealating caleium
back to normal physiologic values, a
feedbuck loop is triggered an the CaSR,
decreasing secretion of parathyroid
hormone (Fraser, 20090, Failure of this

normal avte regulatory process leads to
exeessive production of Parathyvroicd
hormone which exerts its toxic ellect in
causing the accumulaton of calcium sales in
renal tubules, causing kidney damage aver
time (Rusenov e, al, 20099,

Clinieally  important  renal
osteodystrophy is rarely reported in doga
and cats (Rusenoy 201 0, However, in a
shudly on feline chronic renal Tiilure, whers
aboul 80 cases were diagnosed between
1992 ard 1993, renal osleodystraphy was
found in aboul 25 percent of cases
presented with end stage chronic repal
tailure {Barber and Elliot, 1998),

Csleopenic  disturbances and
proliferation ol fibrous conneetive tissues
which is more evident in the jaw and maxilla
banes are hallmarks of Ffibrous
osteadystrophy (Bandarra er, o, 20117
Cne theory Tor the higher incidences of
EXPICSEION 10 peonates i3 because the
developing bones are more susceptible 1o
the deleterious effects of hyvper-
parathyroidism. [Us not known why skull
anel jiw bones are the mest affected, being
demineralized 1o such o depree asw cause
the rubber jaw syndrome (Rusenov er af
2009y,

successiul management of clinical
ostendystrophy involves the control of
serum phosphaie and caleium along with the
wse of Vitmin D analogues (Keith, 1998).
The use of a low-phasphate diet, though
tietary restrictions and use of phosphate
binders has been advocated such as caleium
carbonate and calcium acetate (Keith,
1998). Fur patients with end-stage renal
usteodystrophy, deficiency in caleitriol result

=il

™

e

e

Jaka st

iy

il
il

bl

i
-
]
|



Osteodystrophia fibrosa in & Rottweiler dog

217

in caleium malabsorption from the gut,
Extra-nulrtional sources of ealcium should
b provided to maintain calcium levels at
higher than normal values, to compensate
fior the increased phosphate levels in serum,
Witamin D) analogues and preparations
{allacalcidol, dihydrotachysterol, ealeilidiol
etc.) have been used to treal sccondary
hyper-parathyroidism and o correct
deficient and endogenous production of 1,
A 25-dibydroxy-cholecalciferal (Keith,
1998},

Despite these advances however,
osteodystrophy remains a commaon
complication of end-stage renal failure, and
continues 10 pose diagnostic and therapeutic
dilemmas for clinical nephrologiss Vardhan
and Hutchinson, 2005,

History

The presented case of fibrous
osteadystraphy was that of a four years alid
male Rotweiler dog weighing19 kg, by
name Tom-tom. The dog owned by g
private owner from Magodo area of Lagas
state, Nigeria. The dog was reforred 1o the
Small Animal Clinic of the Veterinary
Teaching Hospital, University of Ihadan
from a private Veterioary clinic in Lagos.
The dog was presented with the history of
increased thirst, frequent and prolonged
urination, anorexia, weight loss and a
ceneral weakness. The Owier noticed a
hilateral swelling of upper jaw about a
manthage, difficulties in eating and chewing
atfbod, epistaxis, haemuoptysis, vomiting
and dyspnoca, The dog was first diapnased
w0 be having scurvy or periodontitis by the
clinician that was hardling the case The dog
was treated with Vitamin C and

Erythromycin. The swelling however did not
tepress after the ireatment: miher the clinical
manifestations became worse with profuse
bleeding from the mouth before it was
referred to the teaching hospital.

Clinical examination
Onexamination, the dog was observed
10 be markedly emaciated, with abvious
none prominences. The skin has lost its
turgor and the mucous membranes were
slightly pale. The evelids were considcted,
few ticks observed on the skin and in the
ears, but stringy saliva was observed
drocling from the mouth. The aninal was
reluctant to move and did not tolerate
exercise. The resulls from (he clinical
examination showed rectal body
temperalure of 38,9°C, hear rate of 130
beats per minute and respiratosy rate of 13
per minute and the pulse rate of 124 per
minutes. On auscultation, heart tones were
clear and normal. Bilateral swelling and
deformity of skull bones were observed,
The auscultation of lungs revealed no
abrormal findings. When palpated, swallen
guen wis firmand smooth, although the teeth
were markedly mobile, weak and shaky,
The appetite was good but chewing was
difficull, The faeces were dark-colowred and
ol smelling, The wriration was frequent and
urine was clear, colourless, with low specific
gravity (1.012). On abdominal palpation,
the dog did not show tendemess,
Radiograph revealed an increased
ranspareney ol jaw bones, thinned cortices
and lacking alveolar bone plates, The raats
of teeth were clearly visible,
Haematelogical Andings revealed a
odderate non-regenerative anaemia and
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mild leucopenia as evidenced by the
levcogram result {Table I).

Blood biochemistry revealed
hypocalcaemia, marked hyper-
phosphataemia and high blodd creatinine
and urea levels {mild azotaemia) when
comparcd to the refarence values, there is
also mild hyper-hilimbinaemia, and all other
analytes show ro significant deviation from
reference values (Table IT).

Crtology

The fine neadle aspimate from the swollen
sum was bloody. There were numerous
inflammatory cells predominantly
neutrophils. There were discrate oval o
spindle shaped cells with red cytoplasmic
granules.

These cells showed considerable
plecmorphism. There are also nurmerons
mulhinucleated giant cells,

Treatment

The: dog was on dextrose saline mfusion
to rehydrate the dog and correct the
electrolyte and metabolic disorders while the
laboratory investigations were being curmied
out and but it was found dead in the
boarding facility of the hospital, few days
after it was presented. Necropsy findings
are as shown below,

Ceross pathology

The dog was severely dehydrated
{sunken eyes, drv carcass and loss of slan
elasticity). The hair coat was very rough and
(he skin infested with ticks. The entire 1oft
side of the animal was soaked in urine and
the wet skin pecled off easily (urine
scalding).

The ocular mueous mermbranes were
markedly pale (paper white). The carcass
was severely emaciated {low body weight

Plate 1. The dop on presentation

Dy ol i
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Table 1. Hasmatology

Parameter Lmit  Valug Table TL Clinical chemistry

P'Idn;ked. cell volume (%) 15 : Analyles Linit value
Flasma colour Morma : %
Plasmaprotein  (gdl) 200 ?t‘”“_ml'" 2i% " :;E:,J ;
Fibrinoeen fmeddl 200 - ur;ﬁ::tc T::gl-'l iy
White hlood eall (mfualp 6000 ,li_l_ :l'E o I.Il-l
DifTerential (%) Absolute(n/ul) :M P o 134
Seg Meutraphil fl 3346 .ﬁ.S‘T o I'1'I.
Bznd Weutrophil f! 132 ORI . :
Lyinphocytes 10 fE0 if.m:_ul.‘m.' mg"ﬂ: {Ig

i ER 5 331) Crealiniig mgy 2,
Ecﬁinnﬁhil 1 |32 Urea mg/dl 36
and prominent ribs and  bony tissue. The ventral border of the right middie

protuberances). The ongue hanged out of
the maouth and the anterior — third (13} ol
the tongue was necrotic and grecmish.

The oral cavily contained dirty [oul
smelling pusty materials, some of which
formed psendo membranes in the phanmnx
engl anterior oesophagus,

The pums were markedly swallen on
hoth sides of the upper javw. The swelling
was more marked in the region of the
premalars, The gum tissue between the
cheeks and 1eeth were more afected. The
swelling was Arm (o hard and had & smoath
surface, The swelling caused mal-positoning
ol the premolars, A focus of necrosis and
caleification was visible on the surface of
the lower jaw. Gritly sound was elicited
while cutting throweh the swelling, The lower
jaw was malleable with brittle soft bones,

The entire carcass was slightly
jaumdiced. There was by postatic congestion
af the leli Tung. A few hard fioe substances
were scattered throughoul the entire lung

Lok ol he lung was emphy sematous,

The left ventricle was markedly
thickened and hoth ventricles contained
large quantity ol chicken-fat clols,

The spleen was shrunken and small in
size. The liver was slightly yellow. Both
kidneys were small, firm with numerous
whitish specks spread throughout the
cortical surlaces.

The stomach was rough and leathery.
There was a localised mineralisation of the

junction hetween the cardiaand the fundus

{-7em) along the smaller curvalure of the
stomach,

Tentative disease dinpnosis

A tenlative  diagnesis  of
Osteodystrophia fibrosa (renal rickets) was
made hased on ihe above findings,
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Plate 3. Lateral view of the swollen and cyanotic gum, bu ceal
wonnds, loose teeth, pale tongue and palate
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Plate 4. Swallen gum with buccal wound, cyanobic mucns memhrane
om the gum znd lass eeth

Plate 5. Picture of the kidney, smaller than normal, congested and
= having many whitish nodules snd necrotic [oci.
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Plate 7. Radiograph: Dorso ventral view showing the swollen muscle mass and
pathological changes observed in the maxilla of the dop
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Plate & Radiograph: latersl view showing the increased ransparency and changes

in the jasw bones

Microscopic Examination of the Kidney,
Stomach and Gum Sections

This revealed diffisse fibrosis of the renal
parenchyma with exagperation of the
interstitinm by Abrous connective tissue.
Focal bymphocytic infiltrations of the
interstitiurn with extensive tubular necross
with some of the tubules in the medulla
containing protein casts. Some of the
alomeruli aml tubales showed caleification.
Many of the glomeruli and tubules are fillad
with refractive crystalline materials.

There was severe ncerosis of the
stomach mucosa with infiltration of the
mucesa with nenmophils, ymphooytes and
plasma cells. There is also extensive
caleification of the submucosa with
hyalimsation af the wall of blood vessels in
the sub mucosa.

There was abundance of collagen and
fibrous connective tissue and osseons
material foem the ground structure. Some
parts of the scchion are necrolic and

caleified. A mixture of thick fibrous
connective Hssue mixed with osteoblasts,
Giant cells were seen scattered throughout
the section.

Morphological Diagnosis: Chronic rensl
faihure / Renal Fibeous Osteodystropy

Final Diagnasis: Uremic renal failure
with Osteodysirophiz Abrosa {Renal rickets)

Discussion

Parathyroid hormone (PTH) 13 a
polypeptide that enhances osteoclastic
activity; it enhances bone resorption and
releases calcium and phosphates into the
hlool. Ostenclasts do not posscss receptoms
tor PTH whereas osteoblasts do, however
the activation of the former is only possible
in the presence of the latter (Almanden e
al., 1996, Capen and Martin, 1977).

In chronic renal failure, the production
of 1, 25-dihydroxy- cholecalciferol in
kidneys is reduced, leading to slower
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intestinal transport of caleium and
occurrence of hypocalecaemia (Capen,
1992, Cook and Lothrop, 1994, Martinez
et al, 1997). For mainienance of calcivm
homenstasis, an cnbanced resorplion of
caleium from bones oceurs, (Bamber and
Elliot, 1998}, and the released mineral bone
substances are replaced with immature
fibreus connective tissue (Chew and
Magode, 1994, Lemiex ef al, 19907,
Lelative or complete deficiency of
caleitriol had been assumed to have a
primary role in the development of
secondary renal hypec-parathyroidism
(Chew and Nagode, 1993 ; Martines el af.,
19597, Calettnol, the active form of vitamin
D, iz formed by 1-4-hydroxylation of 25-
hydroxycholecaleiferol in the cells of renal
wbules (Slatopolsky ef al., 2003), In the
beginning of the CRF, the hyper-
phosphataemin inhibits renal thular 1-3-
hydroxylase activity and limited caleitrinl
synthesiz (Takahashi ef of., 2002; Garcia-
Rodrigues ef gl 20031 PTH stimulates the
activity of renal 1-i- hydroxylase and
calcilnol formation. On its e, calcitriol
mhibits PTH synthesis by a negative
feedback mechanism (Nagods ef af.,
L9%3). In more advanced renal failure, only
senam calcium correlates with serum PTH
achvily {Eates and Sherrand, 1997).

Low serum caleitriol and reduced
ntestinal calcium absorption has probably
a crucial role in hyperparathyroidism
aceurring in dogs and cals with advanced
renal failure. Barber and Elliott { 1998)
reported that over 30% of cals in the final
stage of CRF were hypocalcaemic.

Indogs, skull and mandibular bones are
marsl vulnerable and most severely affected

by dermineralization and could be changed
to an extenl such that teeth are mobilized
and the mandible bends without fracturing
{“rubber jaw™ syndrome) (Chew and
Magode, 1993, Keith, 1993}, Pathological
fractures are rarely scen in dogs and cats
with chronie renal failuee (CRF)Y (King e
al, 1992, Other clinical manifestations ol
renal osteodvstrophy include skeletal
demineralisation, bone cysts, bone pain and
stunted growth, Bone decaleification and
secondary pathalogival fmctures are vsually
observed in advance stapes ol CRF
(Bamberand Elliot, 1998).

Tz sliapnoss of osteodystrophy (ks
and secondary renal hyperparathyroidism
i3 based on clinical signs, radiological
Iindings tor facial bone demineralization,
baematology and serwm chemisiry analysis
mdicating a chronic renal fuilure. The
increased serum PTH concentrations,
hypemphosphataemia and low ozl caleium
levels established in this clinical casc are
common findings (Mitch and Walser, 1991,
Chandra er af., T9ER). We also observed
the typical signs of CRE as vomiting,
dlehyydration, polydipsia and polyiria,

[From the point of view of differential
diagnosis. some neoplastic conditions that
can cause swelling of jaws should also be
considered. Such mmowrs ol the oml cavity
inadult dogs include fibrosarcoma which is
maore common in large dog breeds, axial
nsleosargoma and the papillary squamous
cell ecarcinama that is commonly
encountered 1n puppies (Feldman and
Melson, 1987). ltis however less probable
that the swelling is neoplastic, considering
Lhe: symmety of the swellings and evidences
of chronic renal failure.
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The case reported is a contribution to
the clinical and laboratory database of
canine fibrous osteodystrophy due to
chromic renal fnlure and secondany hy per-
parathyroidism.

The observed osteodystrophy with
secancary renal hyper-parathyroidism was
agsacialed with hyper-phasphataemia,
reduced serum ealcium levels and
decreased hone resistance apainst the
caleaemic effect of PTH. The observed
spviere anacmia agrecd with the findings ol
Eschbach ef ad. (1990) and Nissenson e
al {1991 in their work on dogs and cats
with CRE. Erythropoietin deficiency is
believed Lo be the main cause ol
by poproliferative anasmia in men and
amimals with CRT (Missen-son et al. 1991;
King eral. 1992}, Other clinically imporant
causes [oranacmia i dogs and cals with
impaired reral function ave ron deficiency,
chromic gastrointestinal bleeding, reduced
survival of ervihrocytes and decreaszed
glutathione level {Chandra e of ., 1988;
Cook and Loth-rap. 19947,

The azotacmia observed in this and
other studies, 1s a resull ol reduced ability
of kidneys (o excrele prolein catabolic
products due to considerable desivuction of
renal glomeruli and decreased glomerlar
filtration rate { Bovee, 1984 and Mitch and
Walser, 1991,

Metabolic acidosis isa common clinical
marafestation in CRE and it results mainly
from the limited capacity of damaped
kidneys 10 excrele hydrogen ions and
secondarily, from disturbance ol aminenia
production, redoced exerction of
phosphates and sulphates, the loss of
bicarbonates and the reduced seeretion of
pratans from renal bules (Kimmel, 1998).

hztabolic acidosis has becn incriminaled
as the cause of anorexia, nausea, vomiting,
letharpy, weakness and weight loss
abserved in dogs with CRF {Lemieux e
al, 1990; Lulich er qi., 1992],
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