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Introduction

Diseases of the oral cavity are not uncommon in lizards, occurring mainly due to trauma or
bacterial infections, in most cases caused by organisms which are members of the animals'
normal oral flora. The most commonly reported oral infections are ulcerative stomatitis,3,13
labial or facial abscessation and mandibular or maxillary osteomyelitis.48,12 These latter two
conditions have mainly been reported in agamids and chameleons and in most cases the
cause has not been determined although oral mucosal trauma induced by prey items or
substrate is suspected to have been a precipitating factor in some cases.8,12 The most
common oral disorder seen in lizards at Melbourne Zoo in the past 5 years has been a
condition which is very similar in its presentation to periodontal disease in mammals,
including facio-oral abscessation and osteomyelitis0 This problem has only been seen in
agamids (39 cases: Common Bearded Dragon, Pogono, barbatus, Inland Bearded Dragon, Po
vitticeps, Dvvarf Bearded Dragon Po minor, Eastern ater Dragon, Physignathus lesueurii,
Frilled lizard, Chlamydosaurus gil, and Sail-tailed Water Dragon, Hydrosaurus pustulatus
and chameleons (3 cases in Jackson's Chameleon, Chamaeleo jacksonz)$

The term periodontal disease refers to diseases of the periodontium which in mammals
includes the gingiva, periodontal ligament, alveolar bone and cemental surface of the tooth..
It includes gingivitis, periodontitis and periodontal abscessation.9 Gingivitis is reversible
inflammation of the marginal gingiva, caused by bacteria in plaque, an invisible material
which accumulates on teeth and gums if they are not kept clean by mastication of a diet of
suitable texture and consistency. Periodontitis is the extension of gingivitis to involve the
periodo I ligament, causing irreversible loss of connective tissue attachments and bone..4

The bacteria. plaque are initially predominantly non-motile, Gram-positive aerobic cocci
but as the plaque matures there is a change to a predominantly anaerobic flora including
Gram-negative motile rods and spirochetes,,4,lO Qinical signs of periodontal disease in
mammals include swelling, erythema and sometimes hyperplasia of the gingiva, accumulation
of dental calculus (calcified plaque), and periodontal pockets and/or gingival recession 9.

The dental and gingival anatomy of agamids and chameleons differs markedly from that of
mammals (see Figs. 1 and 2). Agamids, chameleons and tuataras are unique amongst the
lizards in that they have acrodont dentition, ie. simple laterally compressed triangular teeth
ankylosed to the crest of the mandibles and maxillae which are not continually replaced
throughout life as are the teeth of other reptiles. Other lizards have pleurodont teeth which
are shed and replaced It Many agamids also have a few pleurodont teeth rostrally 6, as
illustrated in Fig. 1. A major difference between these two types of dentition is the level
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of the bone ... gingiva junction. In pleurodoDts this is at the base of the teeth (similar to
mammals), whereas in acrodonts it is at a faint longitudinal ridge ofbone several miJlimetres
away from this point (see Fig. 1). The exposed area of bone appears to be surfaced by a
thin dull enamel-like layer which is presumably impervious to microbial invasion. Therefore
the lizard equivalents ofthe periodoDtalligament and alveolar bone are this point ofgingival
attachment and the mandibles and maxillae respectively.

This paper presents the clinical findings of the cases, a.nd describes the treatments and
management strategies adopted.

Figure 1. Agamid skull
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Figure 2& Types of dental attachment in lizards
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Clinical Findings

This disease has presented with a range of severity of signs. The mildest cases presented
with slight gingival erythema at the bone-gingiva junction and very light calculus deposition
on the teeth and exposed bone of the jaws. In more severe cases, there was heavier calculus
deposition, more intense gingival erythema and swelling, and vaIying degrees of recession
of gingiva from its point of normal attachment, thus exposing the underlying porous bone
of the jaws. This recession was greater on the mandibles than on the maxillae in most cases.
In even more advanced cases, all of the above signs were more severe, including hyperplasia
and sometimes suppurative inflammation of the receded gingivae with pocket formation, and
very extensive gingival recedence exposing as much as the complete lateral aspect of the
mandibles and maxillae and even the ventral border of the mandibles in, some cases. A few
of these cases also presented with localized subcutaneous abscesses over the mandible or
maxillae In the most severe cases (n=11), in addition to all of the above signs, there were
localized areas of osteomyelitis of the mandible and/or maxilla. In most of these cases
(n=9) the presenting sign was a localised, often very subtle, subcutaneous swelling over the
mandible or maxilla which on investigation was found to be an abscess with adjacent focus
of osteomyelitis. Lesions were multifocal in six cases, and in three cases resulted in fracture
of the affected bone. One of these was of the anterior shaft of the mandible; the other two

.were disruption of the normally fused mandibular symphysis. A summary of the cases seen
is presented in Table 1.

Epidemiology

The first nine of these cases were seen in 1989 in P. vitticeps and P. barbatus housed in the
classrooms at Melbourne Zoo. One of these animals presented with a subcutaneous abscess
over the maxilla, and on examination was found to have severe periodontal disease. As it
was suspected that this was diet-related, all other lizards in the classrooms (including several
large skink species) were examined and all eight apparently normal agamids were found to
have mild to severe periodontal disease .. As a result, all lizards in the zoo's reptile house
(agamids, iguanids, skinks and varanids) were also examined and found to have normal
mouths.. At the time it was found that there was considerable difference in the consistency
and composition of diets fed to lizards in the two different areas. Both groups were fed a
combination of live insects and a mixture of c pped vegetables, fruit and puppy chow, but
while in the reptile house this mix was composed of distinct, firm 7-1Omm3 pieces of
predominantly vegetables, in the classrooms it was soft, sloppy and mainly fruit. The
periodontal disease was attributed to this inappropriate diet which was immediately changed.
Since that time, several new dragons have been moved to the classrooms and six monthly
oral examinations for the past three years have revealed no lesions. The other 14 cases seen
in P.. vitticeps and PG barbatus were in animals confiscated from unlicensed owners by the
local wildlife control authority and brought to the zoo for holding. Five of these presented
with facial swellings, but the other cases were detected on oral examinations routinely
performed on arrival. It was assumed that these animals had also been fed inappropriate
diets.
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In 1990, the Zoo acquired several P. minor which were housed in the reptile house and fed
similarly to the other Pogona spp. One year later, two presented with facial abscessation
and severe periodontal disease and on examination, all others (n=3) were also found to be
affected. At the time, all other agamids were still normal. In an effort to prevent the
problem, the diet of P. minor was changed to exclusively live insects, with the assumption
that this may more closely approximate their natural diet, and no new cases ha~e since been
seen.

In 1991, the Zoo acquired four C. jacksoni which were fed exclusively insects. Two died
within several months of arrival and since that date, the remaining two and their one
surviving offspring developed severe periodontal disease which resulted in death in two
cases. The cause of these cases is not understood.

In 1994, ail Zoo agamids were routinely examined for periodontal disease. Mild disease was
seen in most C. Idngii (exclusive insect feeders), P. lesueurii and H. pustulatus (fed as for p~

vitticeps and p$ barbatus). In each case, this disease h apparently developed in the 2-4
years since their arrival, but as their diets seemed appropriate, the cause is not understood.

many of the most recent cases, and a few of the P. barbatus and P. vitticeps seen earlier,
had culus deposition with mild to moderate gingival recedence but no inflammation
or b rplasia, the possibility was considered that such changes were being misinterpreted
as signs of disease, while they may actually be within the range. of normality for these
speciese Therefore the opportunity was taken to examine spirit-preserved, wild-caught adult
specimens of eight P. vhticeps, five P. barbatus, five C. /dngii and eight P. lesueurii at the
National Museum of Victoria in order to assess the normal appearance of the mouths of
these species. In every case there was no calculus deposition or gingival recedence or
swelling. The results of this brief study suggest that the mouths of the captive lizards
described above were in fact abnormal as suspected..

Culture results

Swabs for both aerobic (28°C and 35°C) and anaerobic (35°C) culture were taken at the
bone-gingiva junction from 17 cases with signs ra "ng from mild to severe (two P. vitticeps,
three P. barbatus, one P. minor, four P. lesueurii, five C. /dngii and two H. pustulatus).
Similar swabs were also taken from five lizards with normal, healthy mouths (two P. vitticeps
and three P. minor)~ From the normal mouths there was only aerobic growth, including E.
coli, other coliforms and Corynebacterium sp. Fifteen of the abnormal mouths had both
a.erobic and anaerobic bacteria present, and in seven of these there were also spirochaetes.
There was only aerobic growth from the remaining two cases. Aerobes cultured included
E. coli, other coliforms, Proteus sp., Acinetobacter sp., Pseudomonas sp., Aeromonas sp.,
Staphylococcus sp., and Streptococcus sp. Anerobic growth was moderate to profuse in many
cases (n= 10) and consisted predominantly of Gram-negative bacilli including Bacteroides sp.
and Fusobacterium sp. Clostridium sp. and anaerobic streptococci were also seen, each in
one case only.
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Material for aerobic culture only (28°C and 35°C) was taken from osteomyelitis lesions and
facial abscesses. From six osteomyelitis cases in P. barbatus and P. vitticeps, Proteus sp..
(n=l), E. coli (n=I), Corynebacterium sp. (n=1), Yersinia enterocolitica (n=I), Proteus
mirabilis in heavy mixed growth (n= 1) and Pseudomonas aeruginosa in heavy mixed growth
(n=l) were cultured. Two abscess cases from the same species yielded Proteus sp. (n=l)
and Klebsiella omitholytica (n=1). In P. minor, P. aeruginosa was cultured from one
osteomyelitis case, and Micrococcus sp. and Clostridium spo cultured from an abscess.P.
aeruginosa was grown from two C. jacksoni osteomyelitis cases. Each of these organisms was
sensitive to a variety of antibiotics, including at least one of the following: amikacin,
piperacillin and ceftazidime.

Treatment and subsequent management

All cases were anaesthetised to permit thorough removal of calculus using a combination
of ultrasonic and instrument scaling. In cases with gingival hyperplasia, the pockets were
curetted and flushed h1lerally (using a fine lacrimal needle to permit access), with sterile
saline and 002% chlorhexidine mouth wash (Chlorohex, Colgate-Orapharm, Australia), then
irrigated aqueous metronid ole solution (5 mg/ml) and aqueous ce -dime (90
mg/ml) or a combination of aqueous amikacin (50 mg/ml) and piperacillin (1 mg/ml). If
abscesses were present, they were incised, curetted of all contents, flushed as above and left
open. Most cases of osteomyelitis were readily detected by the presence of soft bone
directly underlying a soft tissue abscess, or by the observation of lytic lesions on areas ofjaw
exposed by receded gingiva. However, some deeper foci were only detected by radiographs
which were routinely taken of all cases presenting with facial swelling(s). All bone lesions
were debrided using a fine bone curette or human dental caries curette (very fine),
saucerized to prevent food entrapment and then thoroughly flushed as above and left open.
Pending culture and sensitivity results, all cases were commenced on a parenteral course of
either ce "dime (20 mg/kg 1M q 72 hrs) or a combination of amikacin (initially 5 mg/kg
1M, thence 2..5 mg/kg q 72 hrs) and pi racillin (100 mg/kg 1M q 48 hrs), all of which have
good distribution to bone 19 Antibiotics were later changed if indicated by culture results.
The length of antibiotics courses ranged from 2-4 weeks in mild to moderate cases to 6-10
weeks in cases with osteomyelitis0 In addition to parenteral therapy, local treatment was
given in every case 0 In individuals which did not become overly stressed by frequent
handling (most p~ vitticeps and P. barbatus), the mouth, including any open soft tissue or
bone lesions, was irrigated daily with Chlorohex solution. In more readily stressed species,
this was only performed at the time of antibiotic injections. Chlorhexidine was used as it
is the disinfectant of choice for the treatment of periodontal disease in mammals because
it is active against a wide range of organisms, and binds electrostatically to bacterial and oral
surfaces thus inhibiting bacterial adhesion 4. Following application, it produces an
immediate bacteriocidal effect, followed by prolonged bacteriostatic action, reducing dental
plaque formation and associated gingivitis 1. Cases with osteomyelitis were reanaesthetised
every 2-3 weeks for thorough cleansing of lesions including further curettage if necessary.
If the lesions continued to enlarge, repeat cultures were taken and antibiotiCs changed if
indicated. Radiographs were taken at the completion of therapy to confirm resolution of
lesions.
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Most cases resolved with this treatment, except two P. vitticeps with extensive bone lesions
which were euthanised due to poor prognosis, one P. barbatus and one P. minor which died
with secondary septicaemia and one P. vitticeps and two C. jacksoni which died of
undetermined causes during the course of treatment. Ten mild to moderate cases are still
under treatment at the time of writing (see Table 1) but all are responding well. Gingival
recedence has been permanent in all cases and animals with this problem are prone to
repeat calculus deposition and gingivitis, even following dietary modification. To prevent
further progression of the condition, these animals are anaesthetised for a thorough oral
clean six monthly. Lizards with oral bone deficits are checked frequently for food impaction
and reinitiation of infection, but in most cases these lesions, including some fractures, have
eventually filled in with bone and/or fibrous tissue.

Discussion

Periodontal disease in lizards has not been previously reported in the literature, however this
series .of cases and reports from veterinarians of similar cases in agamids and chameleons
in other zoos and private collection suggest that it may be a significant problem in these
species and indicate the need for particular attention to oral examinations even where there
are no related presenting clinical signs.

The bacteriological findings in these cases reflect a. similar pattern to that seen in mammals
with periodontal disease, with the alteration of oral flora from being predominantly aerobic
in the healthy mouth to one which includes anaerobes and spirochaetes with the onset of
disease.10 However, while the predominant aerobes in mammalian mouths are Gram
positive cocci,10 those seen in these cases were mainly Gram-negative bacilli, as has been
reported for the oral flora of other reptiles.s

Although the cause of this disease seemed clear in many cases, it was not understood in Co
jackson~ Co /dngii, P. lesueuriiand Il pustulatus because the two former species eat
exclusively live insects and the latter two were fed a diet which had previously appeared
adequate in the prevention of the conditioD& A possible explanation for the Co jacksoni and
C. kingii cases is that until recently, these species were fed mainly crickets and mealworms.
It is possible that these relatively soft-bodied insects resulted in minimal mastication and
hence plaque formation. The natural diet of these species consists of a wide range of insects
including hard-bodied beetles and cockroaches, and the occasional smaIllizard,7.11 which
require long periods of masticatioD0 In the past 12 months, grasshoppers and occasional
beetles and moths ha.ve been added to these animals' diets and it has been obselVed that
both lizard species now spend more time chewing. Six new C" jacksoni have been on this
diet since arrival at the zoo eight months ago and to date all have healthy mouths. In the
case of the other two species, it has been assumed that the disease occurred as a result of
long-term· exposure to the current diet which must predispose to some plaque formation.
As they are naturally omnivorous, eating a variety of fruits, flowers and leaves as well as
invertebrates,7 they will still be fed some fruit and vegetable mix but in the future their diet
will contain a greater proportion of insects, including the hard-bodied species mentioned
above.
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Table I. Cases of periodontal disease in lizards seen at Melboume Zoo 1989-94

MILD-MODERATE SEVERE SEVERE
PERIODONTAL PERIODONTAL PERIODONTAL

SPECIES DISEASE! DISEASE WITHOUT DISEASE WITH
OSTEOMYELmS2 o STEOMYELITIS3

No. of No. No. of No. No.of No.
cases resolved cases resolved cases resolved

P. vitticeps and P. bamatus 5 5 4 4 ... ...

(zoo classrooms)

P. vitticeps and P. barbatus 5 5 2 0 7 5
(not zoo stock)

P. minor 2 2 2 2 1 0

P.. lesueurii* 4 1 ... ... ... -

c. kingii* 5 0 ... ... ... ...

H pustulatus* 2 0 ... ... ... ...

C. jacksoni ... ... ... ... 3 1

TOTAL 23 13 8 6 11 6

LEGEND

1.

*

Cases with mild to moderate gingivitis +/- mild to moderate gingival recession +/
mild to moderate calculus deposition.

Cases with moderate to heavy calculus deposition, extensive gingival recession and
inflammation +/... hyperplasia. Some presented with localised subcutaneous abscess
over mandible or maxilla.

As for 2, with associated osteomyelitis lesion(s) in maxilla and/or mandible. Most
presented with localized subcutaneous abscess adjacent to bone lesion.

Four Po lesueurii and all C. kingii and fl pustulatus cases are still current at the time
of writing.
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