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PREFACH

Actinomyccsis is an infective non-contagious
disease characterised by a granulomatcus reaction
in the host tissue. It is most.commonly found in
the cervico-~facial region related to the Jjaws and
in particular the mandible. It is, however,
essentially a soft tissue infection with direct
involvement of bone a rarity. Other sites of the
disease are lung and abdoman, with skin only
infreguently involved.

The infection is caused by Actinomyces Israelii,
an anaerobic micro-organism which exists as a
commensal in the oral and pharyngeal regions and
which, if given access to a suitable oxygen-free
environment, may assume a pathogenic role,
Cervico-facial actinomycosis although relatively
uncommon is of importance to dental surgeons, since
the disease is freguently related to an infected
tooth or oral wound, and the patient often presents
first to the dentist for advice.

During my professional career, several pafients
with cervico-facial and intra-oral actinomycosis have
undergone treatment in Glasgow Dental HOSpital'and
School, and I have been fertunate in being involved
in the management of the majority of them. The
present work was stimulated by these cases which proved
diverse in their presentation and which required

ingdividual assessment in formulating treatment plans.



Aims and Objectives

Preofesscr Jennett writingz in the Journal of
the Royal Colleze of Surgecons of Edinburgh of January
1974 in an article entitled "Surgecns of the Seventies"
noted the general underestimation of tne value of the
etrospective survey and the fashion today to discredit
any research other than the planned prospective study.
It is, therefore, without apology that much of this
work is of a retrospective nature.
The thesis 1is daiviaded into two sections.
Part I Concerns information gained from the
clinical courses of the sccumulated cases,
and an attempt is made to relate the
information so gathered to the current
concepts of the disease which have been
published, and where possible to add to this
knowledge.
Part 11 Concerns both retrospective ressarch
and prospective studies. In this section, an
attempt is made to understand the possible
rathogenesis of actinomycoslis, and conclusions
are reached which may influence clinical
treatment and lead to a clearer understanding
of actinomycotic infection in the oro-facial
region.,
Two appendices are included which consist of abbreviated
case reports of the cervico-facial cases and intra-oral

cases respectively. The fcrmer are numbered 1 to 15



and the latter A to L. These cases are refasrred
to in the text by such annotation, and the tables
also correspond dairectly to the appendices,

Publications

1. Low Grade Osteomyelitis of the Jaws
with Actinomycosis. (1974)
International Journal of Oral Surgery'
3: 60~-blL.
(with D.G. MacDonald)

2. Cervico-facial Actinomycosis : Aetiology,
Diagnosis and Treatment. (1974)
Edinburgh Dental Hospital Gazette 13: No.3.
(with T.W. MacFarlane)

3. Intra-oral Actinomycosis. Rerport of five
cases (1975)
Oral Surgery Oral Medicine Oral Pathology,
39: 547-552.

4. Cervico-facial and Intra-oral Actinomycosis:
A 5 Year Retrospective Study. (1975)
British Journal of Oral Surgery, 13: 172-182.

(with D.G. MacDonald and T.W. MacFarlane)



SUMMARY

Actinomycosis was first recornized as a specific
disease 1late in the 12th century. OConfusion ns to the
nature of the infecting micro-orzsanism and the mode of
its entry into soft tissue led to twe 3iverse theories
on the pathogenesis. On the one hand it was belicved
that the microbe was an aercbic sprecies vhich grew on
azricultural land and wihich was intrcduced to the body
from the habit of grass or straw chewing, whilst on
the other hand the orzanism was held tc exist as a
commensal in the oral cavity which could under certain
circumstances beccme an active gathogen. ¥Wany
investigators contributed to these basic srguments,
but the overwhelming weight of evidence csme down on
the side of the endogenous theory. Despite‘this, many

texts still perr=stuate this misconception.

Cervico-facial actinomycosis is the most common ~.
site of thes disease, and it is most vrevalent in the
gsecond and third gdecades affecting males nore freQuently
than females in a ratio of apyroxinately 2 to 1. There
is a close asscciation between the teeth and cervico-
facial actinomycosis. The vast majority of cases are
related either to an gpical dental abscess or follow
some form of oral trauma, usually an extraction. _Two
clinical varisnts of the disease can be recognized.

The acute infection is often related to a septic tooth

and is shown tc affect a younger age group, whereas the

chronic infection more often is a sequel to an extraction



and affects an older age psroun. In both grcups, the
lower molar re2gion 1s pre2dominsntly invclved.

The dizgnesis of actinomyccsis invelves a
cecrhination of astute clinical awsrensss and
microbiological technigus. The uss cf specific
fluorescent antiscrum In the disgrnosis of ccrvico-
facial actinomyccsis 1s shown to be of value in the
early recognition of the disease, thus allowing the
clinician to fcrmulate and implement ccrrect therareutic
drug regimes at an early stage. The valus of
bacteriologzical examination of intra-oral specimens
is highlighted as is the limitation of diagnosis from
fermalin fixed material.

Treatnent of cervicc-facial actinomycosis involves

@

combination of surgery and antibiotic theragpy, normally
penicillin, The difriculty of layinz down rules on the
auration of therary is clear, since each case requires .
individual assessment, The host r=saction to actinomycctic
infection i1s a fibrosis which may lead to scar formation
on resclution,

Investizations into the occurrence of actinomyces
in relation to bcny seguestra may be an indication of the
mechanism by wnich the organisms gain access toc the scft
tissues, and the frequency with..which the lower molar
region is implicated. Although actinomycosis in bone is
rare, the sequestrum may provide a suitable environment
fcr these bacteria to thrive before invading the soft

tissues which have been opened tc the infection by the

fracture of the buccal or lingual alveolar bone which



originally provided the seguestrum.
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of the mouth. This study also indicated that £, disraelii
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plagus in %otk gnterior and posterior regicns and in

totz2l nurbers. A, naesluncii shorsd no signifinant
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Gifference in numbers anteriorly compares with rosteriorly.

Stugies on the flora obtained from the fitting
surfaces of ugrer dentures'in edentulous subjects
ccnfirmed the close relationship bstween asctincmyces and
the natural dentition. Finally, it was shcwn that in
vitro, polymeor_honucleaar leucoceytes were able to ingest
both cocco-bacillary and filamsntous ferms of actinomices.
The impediment to more ragid rescluticn of the infection
would hence appear to lis elsewhere., ZExcessive fibrous
walling off by the hOct tissue dces offer one =2xplanation
for this slow healing response particularly in the more
chronice form of the.disease. Furthermcre, the "sulphur
granule" itself may act as an effective barrier to
successful phagocytosis.,

Actinomycosis in the oro-facial region remains a
fascinating disease tc the medical and dental professions,
It is one of the few pyogenic infections in the area which
can be attributed to a specific bacterium. Most abscesses

cf the jaws are found to be due to a mixture of pathogens,



and actinomycosis is no exception? The isolaticn of
actinomyces, however, fcrewarns the clinician of the
l1ikelihcod of persistence and a marked fibrctic

reaction from the host tissuss. ITts early dlagnosis

is of Jaramount importance to treatment, and although
the disease is ccmparatively rare, in the words of

W.D. Miller written as long ago as 182%C "Je conseguently
have here again another dangsrcus scurce of infection

in the human mouth, which the dentist and physician do

well not to lose sight of."
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Zarly History

Harliest reports of actinomycosis were made
in the latter gquarter of the 19th Century, and,
although much of the work was of the highest quality
in terms of description, confusion occurrsd in the
differentiation between human and animal disease,
and also in the aetiological micro-organisms.
Unfortunately, much of this confusion still persists
although the facts are now unequivocal.

The name actinomyces or "Ray fungus™ was
introcduced in 1877 by Bollinger who isolated a
micro-organism from purulent exudate from a cow with
"lumpy jaw." In co-operation wiEh Harz, a botanist,
he described the micro-organisms forming a mycelial
mass with neripheral radiations and this was the
first accurate report of the disease in cattle and
of the aetiological bacterium. Bollinger named the
micro-organism actinomyces bovis. Earlier descriptions
of disease or bacteria are to be found but with less
precision and hence of more doubtful accuracy.
Amongst these was a description by Cohn in 1875 of a
streptothrix which he isolated, but did not culture,
from a human tear duct, and which bore a marked
resemblance to the actinomyces described by Bollinger
and Harz, Earlier still, Von Langenbeck in 1845 is
known to have described a “fungus disease" in man

wﬁich cn reflection was probably actinomycosis.



However, it was betwsen 1878 and 1291 that the
workers most identified with actinomyccsis in man
came tc the fore, namely Boestrom and James Israel
and Max Wolff. The argument between Boestrom on
the one hand and Israel and Wolff was fundamental
and concerned the nature of the infecting agent,
and its access to the tissusgs. The respective
arguments were known as the exogenocus (Boestrcm)
and the endogenous (Wolff, Israel) modes of infection,
and it is worthwhile considering these in more detail,
since the confusion which occurred at that time still
persists,

Boestrom in his publication in 1890 reported
bacteriological investigations of both animal and
human origin, His contention was that ths infecting
micro-organism was an aerobic species although he had
isolated bcth asrobic and anaerobic "fungi” from his
cases, He concluded that the aerobic fungus was the
infecting agent but was singularly unsuccessful in
his attémpts to induce the disease in animals using
his asrcbic culture. He claimed that the infection
arose frcm fungi outwith the body which were found
in abundance in scil and vegetable matter. It was
from this time that the misconception of a relatiomnship
between agrarian workers and of grass and straw chewing
habits and the disease took origin.

In 1891 Professor Wolff and James Israel

published their investigations into the bacteriology.



of actinomycosis in man. In this paper, they
contrasted the essential differences between their
findings and those of Boestirom, and selected four
basic points of difference bstween the results.
These differences were:-
1. The relationship between the microscopic
culture appearance and rate of growth of
the micro-organism,
2. The energy of the growth both aerobically
and anasrcbically.
3. The microscopic appearance of the fungus
during the early culture period.
L. Disease production in animals using pure
cultures of the bacterium.
Much stress, however, was placed on animal experiments
in which Wolff and Israesl had successfully infected
with a human actinomyces culture 22 out of 23 animals.
In all these animals, lesions were produced which on
microscopic examination revealed the typical
actinomycotic colonies. 1In 10 cases they had cultured
the needle shaped organishs back onto artificial media,
thus fulfilling Koch's criteria for infective agents,
and hence they indicated their fundamental disagreement
with Boestrom who had had "uniformly negative” attempté
to produce the disease in animals,
In a publication in 1885, Israel had collected
38 cases and had attributed actinomycotic infection of

the lower jaw to colonisation of the ray fungus in



carious teeth. He was thus in no dcubt as to the
origin of the infection though Ponfick in 1379 had
proposed any minor injury or defect of the mucous
membrane as a pessible point of entry. The two
theories were linxed by the common need for local
injury to ailow the fungus access to the tissues.

Endogenous Mode of Infection

In the following years evidence favoured the
Wolff-Israel theory of endogenous infection,

Homer ANright in 1905 was prominent amongst
those who supported Wolff and Israel in their
contention that Boestrom had erroneously linked his
agrobic organism with actinomycosis. In his
comprehensive review of the literature and personal
experience with 13 human cases and 2 bovinc cases,
he compared and contrasted the two theorieg. He
objected to Boestreom's arguments on two main points.
Firstly that “micro-organisms had been found in only
a very small proportion of his cultures and in no
larger proportion than it would be possible for the
micro-organism he describes to have appeared as a
contamination.”" To explain this objection, it is
necessary to undefstand that Boestrom had obtained
pus from 11 cases of actinomycosis in cattle. 1In all,
around 700 culture tubes were innoculated, and although
he obtained his aerobic growth from 7 of the 11 cases,
only 12 of the 700 culture tubes were positive., These

12 positive isolates grew luxuriantly on sub-culture



and Wright was unwilling to accept that such a
free-growing micro-crganism would not have been

noted in a far higher proporticn of his primary
cultures., His second main objection was a re-iteration
of Wolff's - namely that Boestrom had failed to

broduce typical actinomycctic lesions in experimental
animals. ¥Wright ccmpared his own results with those

of Wolff and Israel with regard to both cultural
characteristics and animal innoculation. He concluded
that the actinomyces of Wolff and Israel and that which
he had isolated were one and the same species.

In his general concluding remarxs, Wright stated
that he considered Actinomyces bovis a "normal
inhabitant of the secretions of the buccal cavity and
of the gastro-intestinal tract, both of man and anirals,
but I have no proof of this to offer at the present
time."

In 1910, Lord demonstrated organisms having
similar morphology and staining reaction to actinomyées
in 11 smears and from 5 sections of carious teeth. He
further investigated by innoculating guinea pigs with
material taken from carious teeth and tonsillar crypts
and produced omental tumours histologically identical
with actinomycosis in 60% of cases. His theory on the
relative rarity of human actinomycosis was that pyogenic
bacteria, by their more rapid multiplication, did not
permit of the actinomyces "taking root" in the tissue,
Colebrock in 1920 slso favoured the dental source of

infection in his study of 28 cases.



Naeslund in 1925 described three groups of
actincmyces isclated from tne human mouth. These
were Group A, preferably aerchbes; Group B, preferably
anaeroves and Group C which grew aerobically and
anaerohically. The first grcup he equated with
Boestrom's sercbic cultures which he claimed were
not indigenous to the oral cavity but were "chance
organisms which have invaded the mouth from outside,"
His anaerobic group he claimed, were identical
culturally with the preferably anasrobic forms
cultivated from actinomycotic infection and which were
commonly referred to as Wolff-Israel's actinomyces,
Lord and Trevett in 1936 discussed the pathogenesis
of actinomycosis and considered the aetiological
rzlationship of the organisms of Wolff and Israsl to
actinomycosis as established, and held that Naeslund
has proved that these organisms were harboured in the
normal mouth.

Suliivan and Goldasworthy in 1940 attempted to
relate the anaerobic strains of actinomyces from
clinically normal mouths to those from actinomycotic
lesions., They isolated 5 strains from 100 periodontal
pockets and 1 strain from 24 carious lesions. With
these 6 strains, they carried out studies of cultural
characteristics and compared the biochemical sugar |
fermentation resctions from them with 6 strains from
proven actinomycotic lesions.v Their results suggested

that the two groups were identical, and furthered -the

¢a
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igdea that dental foci existzd for the actinomyces.
Sullivan and Goldsworthy were essentially werking
in dental cliniecs and thsy had noted the relationship
between cervico-facial actinomycosis and oral trauma,
They cited Warwick's case reported in 1923 of a

carious tooth being found in the lung of a patient

with pulmonary actinomycosis, and indicated that

Israel's theory of the colonisation of carious teeth

by the ray fungus was hence even at that early stage

an astute observation, Later papers were tc show the
typical actinomycotic colonies associated with
periapical dental lesions. (videinfra). The work of
Erikson (1940) clarifisd the essentiasl differences
betwesn the animal and human infection by clearly
égenronstrating the two distinet infecting micro-organisnas,
She proposed that the human infecting agent be known as
L, israelii and that of the animal infection A. bovis.
Confirmation of this work came from Thompson {1950)

who, however, did indicate that isolated cases could
occur of human disease from A. bovis and vice versa,
Thompson and Lovestedt (1951) proposed the name
Actinomyces naeslundii for the facultative anaerobic
species first described by Naeslund in 1925, and
maintainad that this organism was saprophytic and was
frequently mistaken for A. israelii in the mouth,

The Agrarian Link

The problem of the exogenous mode of entry was

tackled by some investigators in another way. Having



been influenced by the Boastrom arguments, several
clinical surveys looked for possible links between
their patients and "vegetable prcducts." Hznese
Acland's series (1906) of 109 British cases ccntained
17 who either chewed straw habitually or were of
agricultural background. Foulerton in 1913 collected
78 cases and noted that 24 were in occupations
bringing them into close contact with vegetable matter.
His l1ink was however rather tenuous, and such
occupations as taillor and fcotman were considered
relevant. In one of his cases, a medical student,

he had ascribed her infection as having been brought
about by walking through fields and chewing grass
while on holiday. Cope in 1915 revorted a case where
a 10 yezr old child had developed actinomycosis after
swallowing a blade of grass which had lodged in the
tonsil, and Mattson in 1922 claimed that of 26 cases,
11 adnitted to a straw or grass'chewing habit., In a
later survey in 1951, Porter reported on 91 cases in
the North East of Scotland of whom 20 were farmers

and concluded that agricultural workers were more
liable to the disease than others in the population,
This was probably a more pertinent survey since he had
submitted his figures to statistical analysis. Sanford
Magath in 1921 also suppobted the agrarian connection
in their survey in the Mayo Clinic. 57 out of 90 of
these cases had agricultural connections, However in

this same paper, they had collected 119 cases from
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various sources in which only 16 wers farmers, and
Davis in 1941 in his study of L€ cases recorded that
only 3 had adnitted to a grass chewing habit. Holmes
(1558) =nd Bramley and Orton (1960) rejected the
theory with only 1 case remotely connected in 25 cases,
Direct contagion from animals was advanced by Mattson
(1922), but generally this was not a popular thecry.
To come tc a conclusion therefore is difficult.

Grass chewing can almost certainly be dismissed as
rcroviding a scurce of the infecting organism though

it may cause injury and hence allow access to the
endegenous micro-organisms, Agrarian workers would
appear from some surveys to be more liable to the
infection but as Lesney and Traeger (1959) indicated,
this concept was ingrained for so many years that this
connection was sought perhaps too avidly giving rise
to erroneous conclusions.

Induction of Animal Digease

The production of disease in animals by innoculating
bacterial preparations was of great importance in the
aeticlogical argument. Most researchers had noted
difficulty in causing prégressive disease in animals
using the anaerobic actinomyces. Wolff and Israel were
able to produce actinomycotic colonies in their animals
- mainly rabbits - but there did not appear to be any
progression of the disease, merely a characteristic
nodular reaction of the tissues around the area.

Wright (1905) also induced disease in animals but nbted

the lack of extension of the disease process within the
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animal, Inceed he stated that very few of the
cases showed active multiplication of the bacteria
within the animal body. However Mathieson =2t al in
1935 in a paper entitled "Allergic reactions of

actinomycetes"

produced progressive fatal actinomycosis
by repeatedly sensitizing guinea pigs to innoculaticns
with actinonyces cultures, They sucgested that
repeatea exposure of the host to the bacterium led

to sensitization of the animal and progressive
fulninating disease, OSlack in 142 used this repeated
innoculation technique with his animals, and was
successful in producing widespread extension of the
disease culminating in death. There are grounds,
therefore, for believing that humans may also be
sensitized to the bacterium before active disease
supervenes, though this contention would be extremely
difficult to prove. Nevertheless the oral cavity is
subjected toc repeated trauma, and it would be possible

for such a sensitization to occur.

Mixed Infection

Actinomycosis is widely recognized as being
primarily due to the anaerobic actinomyces israelii,
but from first investigations, most cultures from
active cases haﬁe been mixed infections - with greater
or lesser predominance of the actinomyces themselves..
Wright (1905) thought that these accompanying bacteria
were important in the extehsion of the disease but

ccnsidered that the actinomyces bovis was capable bf
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acting as the sole infectiing agent. In 1912

Klinger described a small Gram negative bacillus

which he noted in the actinemycotic nus. Cclsbrook

in 1920 indicated that this conccmitant micro-organism
which he called bacillus acfinomycetem comitans was
noted in 80% of his 28 cases, and Per Holm refers to
this mixed infection in a most comprehensive review

in 1950, Per Holm studied the pus from no fewer than
65C patients with closed actinomycotic lesions in
Denmark over a 15 year period. He did not find a
single case in which actinomyces were the scle
micro-organisms. He fcund the concomitant bacterium

to be various Grah negative bacilli including the

B. actinomycetem comitans of Xlinger, diverse anaerobic
streptococeci and several others, and he maintained that
actinomyccsis was a combined infection with anaerobic
microbes of the actinomyces species acting synergistically
with other various bacteria. The following year (1951)
he reported 9 cases in which penicillin had been
unsuccessful in eradicating the infection. 1In two
cases in particular - one of the cervico-facial region
and the other of thorax - he noted that the actinomyces
species was eliminated by penicillin therapy but the
patients remained ill. Culture of the discharge
revealed B. actinomycetem comitans, and he concluded.
that these other microbes had a certain conditional

or relative virulence.



Trauma

The question of tranzma as a predisposing factor
has long been recognized, and 1is certainly relevant
in the pathogenesis of actinomycosis. It is clear
that the actinomyces israelii is a commensal organism
in the oral cavity which under certain circumstances
can become pathogenic. Two main theories exist to
explain the possible mode of access to the deeper
tissues of the jaws. The first is the carious tooth
which f'orms a periapical abscess and may then opresent
as a facial swelling usually in the submandibular
region. In this form, the abscess may be clinically
indistinzuishable from the acute pyogenic dental
abscess. There can be no doubt that this form of
access evists, as actinomyces have been noted in
pﬁlps (Hardwick and Newmann, 19553 Villa, 1957) in
periapical granulomata (Brcwne and O'Riordan, 1966;
Hamner and Schaefer, 1965; Kalninsg, 1971; Gee and
Sullivan, 1940; Kapsimalis et al, 1968; Gold and
Doyhe, 1952; August and Levy, 1973; Goldstein et al,
1972) and in apical dental cysts and dentigerous
cysts (Sprague and Schaefer, 1963; Martinelli and
Rulli, 1967). As has been noted Israel was the
first to attribute infections of the lower jaw and
neck to colonisation of "ray fungus" in carious teeth;
and most of the other principal investigators also
noted this possible route. In these cases, th

infection is related to a clinically non-vital

13
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infected tcoth. Danielewiczowa et al (in Brommer

& Brommer, 1371) in a report of 26C cases in Poland
between 1952 and 12€9 regorted that of 121 casss
where local factors cculd be implicated in the
occurrence of cervico-facial actinomycosis, nc
fewer than 87 were related to teeth with gangrénous
pulps. Witchell (1966 found 23 of his LE cases
were related to infected teeth, and many other
reports including those of Rud (1967), Holmes (1958)
Norman (1370) incilude cases which were directly
related to infected teeth,

The other method by which the organisms gain
access to the deeper tissues is through an oral
wound, most commonly a dental extraction or jaw
fracture. The prevalence of lower molar teeth in
both categories is striking and will be further
considered at a later stage. The penetration through
the lower alimentary tract by the organisms is less
easy to understand., Cope (1938) cited cases
following perforation of a peptic ulcer and through
ruptured appendices. Pulmonary or thoracic
involvement may be subsequent to aspiration or escape
of the organism’into the mediastinum through the
oesophagus. Accidental inhalation of carious tooth
fragments, Cope noted, had led to actinomycotic
abscesses in lung with the dental tissue forming the
central core (Warwick 1923). In 1973 Brown, in a

review of 181 cases in the Armed Forces Institute of



America, cited prévious surgery or chrcnic lung
disease as possible predisposing factors in
abdominal and pulmonary actinomycosis but was
emphatic in stating that the majiority (1CO cases)
hazs no such history.

Further discussion of the role of trauma will
be confined to cervico-facial actinomycosis. A
large number of cases in the form of case regorts
have been published, and it is apparent that
extraction of teeth or fracture of the mandible is
commonly found. Goldsworthy in 1947 consicered
cervico-facial actinomycosilis as a disease of the
"age of exodontia" while Sanfcrd and Magath (1921)
found that in most of their cervico-facial cases,
there was a history of vreceding "tooth or tonsil
trocuble.” Porter (1951) reported that of his 72
cervico-facial cases, 3 had previous "injufy“ to
the area and 12 had a definite history of extraction.
Rud in 1967 reported 4 out of his 1C cases were
related to a socket while Holmes in 1958 reported
that half of his 12 cases had an unequivocal
relationship to dental extractions. In a most
comprzhensive clinical review of 46 cases, Mitchell
in 1966 divided his cases into post traumatic and
those with no history of physical injury. 50% of
these cases were related to oral injury, 21 following
excdontia and 2 consequent to fractured mandible.

In a Canadian review in 1942, Hamilton reported



15 of 25 mandibular cases related to extraction,
Examples cf cases following fractured mandible

ar

(&)

those reported by Grubsr (1952) Hylton et al
(197C) Ciebien et al (1964) O'Mahoney (1966) =and
Jurgens (1962). Tokiwa et al (1959), however,

reported 283 cervico-facial cases from Tokyo

Medical and Dental University of which only 16.1%

were related to extraction. They cencluded that
as far as the acstiology was concerned, Japan was
at variance with most Zuropesan and American

regorts.
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Actinomycosis occurs world wide and involves
all races. Brown 1973 in a study of cases filed in the
Arred Forces Institute of Pathology recorded Caucasian,
Negro and !'ongoloid patients, and although most criginated
in the United States he noted cases from Zurope, Africa,
Asia, South America and Australia. Hany attempts have
been made to evaluate the prevslence of the disease
(Porter 1951, Cope 1930, Sanford 4 Magath 1921, Acland
19C6, Foulerton 1913) in terms of an annual mean
incidence, Unfortunately, many cases of actinomyccsis,
particularly in the cervico-facial area, are treated
on an out-patient basis and misleadingly low figures
are therefore attained using in-patient records.
dence Cope's figures (1930) gave an incidence of 1.7
(mean annual) using 167 cases from elevan English
hosgitals over a period of some 97 years in total,
wvhereas Porter arrived at a figure of 7.5 using 98
cases over a period of 13 years in the North East of
Scotland. Clearly, these figures must be regarded
with some reservation,

Site

Actinomycosis is characteristically found at
certain sites in the body - namely Cervico-facial,
Respiratory and Abdominal. Israel classified cases
up to 1885 according to the point of entry thus:-

(a) Cases of invasion through the Oral and
Pharyngeal cavities.
(b) Cases of primary disease of the

respiratory tract.
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i) Cases with uncertain noint of entrance.

Most studies c¢lesrly indicate that cervico-facial
actinomyccsis is the most ccmmon form of the diseass
{Table 2, 1) with abdominal the next most prevalent
and thoracic the least. Cope's series of 1330 cases
in 1938 showed 63% to be cervico-facial, 22% abdominal
and 15% thoracic. Cruikshank (1969) noted that 65%
Nere cervicb—facial and abdominal the next most
prevalent (19%) and thorax and skin accounting for
the remaindsr. Amongst the other surveys of the
incidence of éervico—facial actinomycosis, Porter
\1951) attributed his relatively high figure to the
fact that the dental degartzent of Aberd=2en Royal
Infirmary contributed 31 cases to his figures. Both
Lentze (1961) with 93% cervico-facial and Holm (195C)
with 9C% cervico-facial had close ties with dental
departments. On the other hand, Brown's survey in
1972 showed only 32% cervico-facial cases. Nevertheless,
it is apparent that the disease is most often in this
area of the body, reflecting the endogenous socurce of
the infecting micro-organism in the oro-pharyngeal
region. The distribution of:lesioné within the
cervico-facial group is difficult to elucidate clearly.
Goldstein et al (1972) went so far as to state that
cervico-facial actinomycosis was virtually synonymous

with mandibular and cervical involvement. From perusal
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of the many case reports published, this contention
is clearly well fcunéded. Tn the mandibular and
cervical area, the most prevalent site would appear
to be the submandibular region. Baranczak (1971)
notea that 143 of 2€4 cervico-facial cases (60,7%
were in the submandibular area. Other common sites are
the bedy of the mandible (Bramley 4 Orton 196€) the
neck, cheek and submental region, Involvement of the
maxilla is ccnsidered rare, and probably reflects the
better blood supply and drainasge of this region which
renders it less liable to infection generally.
Davis % Voelker (1925) in a review of 670 cases in
thes United States of which LOO were classed
cervico-facial, repvorted only 2 involving the maxilla
(0.5%) while Glahn (195&) reported 1 case from 90
cervico-facial lesions (1%). Tokiwa et al (1959)
reported an 8% maxillary involvement in their review
of 253 cases in Japan. Goldstein et al (1972) in a
gensral review of actinomycosis of maxilla indicated
that it was more often seen as a localised intra-oral
infection than as a typical cervico-facial presentation,
and this is borne out by cases reported by Main &
MacPhee (196L4) of a periodontal abscess, and Hammer
% 3chaefer (1965) and Browne & O'Riordan (1966) of
periapical lesions.

Related to the maxilla but considered separately
are cases involving the maxillary air sinus., Stanton

(1966) regorted a case of bilateral actinomycosis of
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the maxillary sinuses and reviewed reports of 7
previous cases. Of these 7 cases, L were a direct
result of dental infection following extractions,

Salivary glands may also be involved,
notably the parotid gland. Sanford & Magath (1921}
noted 1 case involving the parotid and 1 which
affected the parotid and the spinal cord in their
9¢ cases in the Mayo Clinic. Hopkins (1973)
reported a case of primary involvement of the
parctid and Sazama (1955) reported 5 cases of parotid
actinonycosis of which 4 were extensions of cervico-
facial actinomycosis resulting from dental infection,
Killey et al, (1971) reported one case of actinomvcosis
of the submandibular gland in which there was no
history of extraction, and which was provisionally
diagnosed as a carcinoma,

Separate regorts have also been made of
invclvement of the temporomandibular joint (Bradley
1271, Breusr 1951) but these cases generally arise
as a complication of cervico-facial disease, In the
case reported by Bradley, however, the infection was
primary in the Jjoint.

Age

Actinomycosis may occur at any age and cases
have been regorted as young as 2 years, (Porter,
1951) and as old as 82 years (O'Mahoney, 1966).
However the maximum age incidence would appear to be

in the 21-30 age group. Cope (1952) considered that
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the ma ority occurred between 15 and 35 years and

7]

incgicated that less than 3% occurred under the age

of 1C years. Porter (1951) compared the population

w

pread with the incidence, ana noted that in the
11-20 anc 21-30 age groups, there were more cases
than would be expectied propvortionally. In general,
the age inciaence of all cases of actinomyccsis and
cervico-facial cases specifically bears a close
relationship.

1

ot

is difficult not to equate the age inciaence
of the disease with the presence of the teeth which
harbcour the causative micro-organisms. There is no
dcubt that the maximum incidence of dental infection
occurs in much the same age range and that over the
age of 30, the occurrence of the.edentulous posulation

at least in this country rises sharply.

Comparison cf the various surveys and regorts
vroguces a remarxably constant figure of males being
affectzd in a ratio of 2:1 compared with females.
(Table 2, 2) Certainly trauma in the form of facial
bene fracture is more common in the male, but this
would not explain the wide difference in sexual
occurrence. If females are more dentally conscious
than males, this might influence the oral hygziene and
nence the bacterial population, In the Adult Dental
Health Survey in Scotland (1972) the oral debris
assessment and calculus score showed females to have
a consistently lower incidence of both debris and

calculus.
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Reference % Age Cervico Facial Number of Cases
Sanford and Magath (1921) 66. 6 96
New and Figi (1923) 68. 1 107
Davis (1944) 50 46
Davis and Voelker (1925 59.7 670
Porter (1951) 75 9%
Holm (1950) 90 224
Brown (1973) 32 181
Lentze (1961) 93 1002
Cope (1938) 63 1330

Table 2, 1, Pesrcentage cervico-facial
actinomycosis of tctsl numbars
of cases.,

Reference % Age males Number of cases
Sanford & Magath  (1921) &4 96
Porter (1951) 69 98
Tokiwa et al (1959) 70 283
Baranczac et al (1971) 72 264
Foulerton (1913) 65. 4 78

Table 2, 2. Percentage male cases in
cervico-facial actinomycosis.
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James Israel in 1878 published a regort of
two cases of actinomycosis affecting human beings.
They beth had the symptoms of “chronic pyeemnia”
and both had histories of trauma to the affected
part., The first concerned a 32 year old female
who developed the disease after a breast injury
and which affected the left thoracic wall, and the
second was a 35 year old male with cervico-facial
actinomycosis. The latter patient had a history of
intra-oral swelling involving the cheek testh on
tnat side in the pgrevious year. He subseguently
aeveloped a submandibular swelling (like a lymph
gland) which was initially painless. Over a period
of about one month the swelling enlarged, becams
rrogressively more painful, and everntuszlly involved
the whole of the right side of the neck. The swelling
was noted to be red with induration of the éurrounding
tissues, and it required to be "lanced" on three
separate occaslions. The discharge was described as
"profuse, stinking™ and “strewn with yellowish millet
seed sized grains."

This very early description of the disease
leaves little to be added, and it remains a classic
description of the disease in man.

As has been discussed in Chapter 2, cervico-facial
actinomycosis may present in a variety of sites around
the face and jaw region. Kost commonly, however, the

swelling is situated in the submandibular region or in



the area related to the bocdy anda lower border of

the mandible. Cther principal sites are the cheek,
the parctid/masseteric area, and the submental region,
In the classic case, the swelling is brawny, hard,
and produces a bluish dusky tinge on the skin surface.
If 1l=ft untreated, it tends to discharge onto the
skin thrcugh multiple sinuses, The infection has a
predilection for connective tissues, but rarely
passes along the recognized planes. The infection
pregresses by random involvement of adjacent areas,
and the sinuses often close rapidly after discharging,
only tc break thrcugh skin again in the freshly
involved region (Cope 1952). The pus may contain
tiny yellow grains known as "sulphur granules” but
this is not necessarily a constant feature cf the
disease, particularly in the early stages. There is
an undoubted tendency for the facial or cervical
infection to gravitate towards the mediastinum

(Adira 1958). The adjacent unaffected tissue walls
off the disease by a fibrotic reaction, and this may
lead to unsightly scarring on resolution. However,
an "atypical®™ actinomycosis has been recognized by
many workers which presents in an acute or sub-acute
manner, Axhausen (1935) ‘was an early worker to note
this form of the disease, relating it to the tissue
reaction to the accompanying pyogenic bacteria.
Sullivan and Goldsworthy (1940) and Goldsworthy (1947)

suggested that in the acute form of the disease,

26



sunpuration predominated over fibresis, and that
the lesicon becane indistinguishable from any other
acute dental abscess. Glahn (1950, 1954) was
prcbably the first tc divide cases definitively

intc the "classic" and "

atypical"™ fcrms, on the
basis of acuteness. He supportsd Holm's contention
that the infection was a combination of actinomyces
with other synergistic bacteria, and that the
atypical acute case was a result of the particular
combination of organisms involved, MNore recently
Mitchell (1966), and Bramley and Orton (19€0)
defined an acute or subacute group on broadly
similar lines.

Pain is a variable featuré of the diseass.
It was lavrgely this symptom and the location cf the
swelling which prompted Bramley and Orton (196C) to
divide their 11 cases into 6 acute painful cases and
5 chronic slow growing cases in which pain was not
a feature, and in which.the swelling arcse at the
lower border of the mandible at the point where the
facial vessels cross. Mitchell (1966) also laid
emphasis on the co-relationship between the acuteness
of the infection and the presence of subjective
symptoms. In his post traumatic group (23 of L46),
the pain varied in intensity with 13% describing it
as severe while no fewer than 87% experienced only

mild discomfort or no pain at all,

27
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Hert
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(1357, 196C) reccgnized th
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classic
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cervico~Facial actinomycosis and the Tatygical™ form
of Glahn., The former he ccnsidered characteristically
rainless whilst the latter he describsd as acute or
subacute and resembled "ordinary dental inflammation.”
He proposed a further group of atypical cases
characterised by being painless, though slignhtly
tender to palpation and being firmly adherent to

bone but having no c¢sseocus focus. These lesions,

he claimed, did not yield Actinomyces israzlii but

a "species of actinomyces." A common co-existing
bacterium was an anaerobic streptococcus.

Human actinomyccsis 1s a disease predcminantly
of scft tissues, Bone is involved infrequently in
maried contrast to the corresponding disease in
animals (lumpy jaw). Nevertheless reports have been
published of actinomycosis directly affecting bone.
Cope (1952 regorted massive thickening of the mandible
by interstitial and periosteal bcone formation. He
further noted the osteolytic destruction of bdne related
to an infected tooth which eventually presents as an
external facial or cervical swelling.

Nathan et al in 1962 reported 4 cases, 3 of which
affected the bone of the mandible and one the maxilla.
They indicated that the radiographic appearsnce of such
cases varied from lytic destruction without reactive
bone formation.tc a marked sclerosis., They stressed

the rarity of true bony infection by actinomyces and



that the radiogrsphic changes recorded were nct
specific tc the diszase.

Trismus 1is another common feature cof
cervico-facial actinomycosis {Cawson 196%; Killey

et al 1971; Norman 1970; Hertz 1957). Cope (195

N

)

noted that this symptom may be guickly manifested
and may persist for a considerable period even
after resolution of the swelling. Mitchell {1966)
noted that trismus was a more ccnstant and troublesome
Tfeature in the acute or subacute presentation and
Bates (1933) ccnsidered trismus to be an invariable
feature of his 17 reported cases,

Pyrexia is variable and tends to be related to
the acuteness of the infection., Mitchell noted that

11 his 2cute grovn had temperaturss over 99OF

v

whereas 82.6% of his post-traumatic chronic group
were recorded at or below 99°F. Generally, however,
pyrexia is not a prominent feature of cervico-facial
actinomycosis but may e more marked in the other
forms. Brown's survey of 181 cases (1973) (of which
only 33% were cervico-facial) indicated that fever
was present in 89% of cases and was 100-10L°F in 66%.
An interesting feature of the disease is the
lack of involvement of lymph nodes. Lymphadenopathy
is rarely found (Thoma 1970), and direct involvement
of nodes is an extreme rarity. Mitchell (1966) found
that lymghadenitis was more commonly associated with

the more acute form of the disease., Cawson (1968)

29
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consicerea that glthough »rinary invclvement was
infraguent, ssccndary infection mzy causce lynphadenitis.

Tntra-oral Actinomvecsis

This form of the disease differs frcm
ervico-facial actinomycosis in that it doss not
preauce the external facial swelling, is often found
by chance pathological examination of fixed tissue
specimens, and does not generally rejuire protracted
antiblotic therapy to effect resolution.

Intra-cral actinomycosis may conveniently be
sub-divided intc cases directly invelving the dentition
and those wnich involve the scft tissues of the oral
cavity. The former is the larger group, the latter
being composed mainly of actinomycosis of tongue,
‘“‘nen discussing intra-oral actinomyccsis on2 enters
a "grey area” in which the pathogenic role of the
micro-organism must be, in some cases, open to doubt.
Nevertheless, the aetiological significance of such
cases in respect of the classical cervico-facial
actinomycosis can be clearly inferred.

Actinomyces may be traced from carious lesions
to dental pulps and root canals and to apical
granulomata and cysts. Howell et al in 1962 noted
that A, israelii was the predominant organism
(isolated in culture) in a high percentage (LO-50%)
of dental plaques from either shallow or deep carious
lesions. It should be noted, however, that both

Morris (1954) and Ennever et al (1951) reported that
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they cculd not correlate the occurence of actinomyces
in the mouth {mainly dental rlaque) with the incicence
of dental caries itself,

Actinomyces have been noted in the dental pulp
(Hardwick and Newmann 1955; Villa 1957) in clusters
of Gram positive rcds radially arranged, and have been
isolated from infected root canals. Shcvelton and
Sidaway in 196C isolatsd 19 stains of anasrobic
actinomyces frcm 110 teeth in which no previous
contamination of the canals had occurred by dental
treatment, Several authors have rezorted actinomycctic
colonies associated with apical granulomata (Browne
& O'Riordan 1966; Hamner & Shafer 1965; Kalnins 1971;
Gee & Sullivan 1940; Goldstein et al 1972; Kapsimalis
et al 1968; August & Levy 1973; Gold & Doyne 1952).
In all these reports the diagnosis was made by
vathological examination of fixed specimens. The
symptoms and signs were indistinguishable f:om the
clinical features of these lesions caused by other
bacteria. The organisms have also been found in
dental cysts (Sprague & Shafer 1963; Martinelli &
Rulli 1967).

A large proportion of the cases of maxillary
actinomycosis are localised periapical lesions
(Hamner & Shafer -1965; Kalnins 1971; Browne &
O'Riordan 1966; Goldstein et al 1972; August & Levy
1973) which seldom attain the proportions of the

mandibular infections.
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Actinomycosis of tconyus must ©2 acnsidered

]

- =

unceoimon. Burket (1S57) cited at 3.7, inciusnce and
Thoema (1970) %%, Sporadic cases are regorted on
occasions, (Dorph-Peterson & Pindborg 1954; Camercn
1932) and a comprehensive report of 12 cases was
given by Figi in 1926,

Cope (1952} and Thoma (1970) both noted the
prredilection for the anterior two thirds of tongue
and the fact that the lesions tended to be confined
to the tongue substancs, not spresding to ad’lacent
regions. It had to be differentiated, Cope noted,
frem malignant n2orlasm, tuberculosis and the gumma
of tertiary syphilis.

Materials and Method

Cases of cervico-farcizal and intra-oral
acinomycosis diagnosed in Glasgow Dental Hospital
over the period 1968-75 were reviewed. Details of
clinical presentation and history were obtained in
an attempt to classify the cases in the light of
previous reports. A total of 15 cervico-facial
cases and 1l intra-oral cases were investigated.
(See Appendix A, & B.)

Results
Cervico-facial actinomycosis Table (3,1).

The average age of the 15 cases was 26.9 years
with a male female ratio of 6 to 9. Five cases were
related to dental extraction and in this group, the

average age was 35.6 years. All the teeth involved
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were lowser molsrs and the interval bstwsen extraction
and incision ranged from 6% weeks to 7 months. Only
twe cases (Cases 12 and 13) had nc direct dental

link.

Seven cases were assocliatsed with dental abscesses
of waich 6 were lower molar teeth and 1 was a prenclar
root. (fig. 3, 1 and 3, 2) The average age of these
cases was 19.3 years. This is ycunger than the
post-extraction cases, and ccmparison of the age
incidence of thsse two types of presentation by
¥ann-%hitney U test indicated that this age difference
was highly significant (P<(.01).

Of the 15 cases, 10 were described as acute
swellings and 5 as either sub-acute or chronic, All
the cases related to a dental abscess were of the acute
type of presentation while those following trauma were
all described as sub-acute or chronic in character.
(Figs. 3, 2 to 3, 9)

Pain was notad as a common symptom of the acute
type of actinomycosis, being a noted feature in 9 of
the 10 cases., (Table 3, 2) It was also a feature of
the cases involving the parotid gland and the right
cheek., Trismus was recorded in 6 cases, (Table 3, 2)
but showed no predilection for acuteness being more

closely related to the site and extent of the infection,

Intra-oral cases (Table 3, 3). No common clinical

feature was noted in this group, and no attempt was made

to group or classify them with regard to age or sex.
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Case Site Acute Subacute/Chronic Pain Trismus
1 Left Submandibular + - +
2 Left Submandibular + + -
3 Right Submandibular + + -
4 Left Submandibular + ; .
Left Submental
5 Right Submandibular + + +
6 Right Submandibular + + -
7 Right Submandibular + - -
8 Left Submandibular + - +
9 Right Body + - -
10 Left Submandibular + + -
11 Right Submasseteric + + +
12 Right Parotid + + +
13 Right Cheek + + +
14 Left Body + + -
15 Submental + - -
Table 3, 2, Relationship of pain snd trismus to

the acuteness of the infecticn.



Fig. 3, 1. Peri-apical radiograph of
Cage 2 showing radiolucency associated
with both roots of /6.

Fig. 3, 2. Lateral oblique jaw radiograph
of Case 6 showing noot and apical
radiolucency.



Fig. 3> 3» Typical <c¢clinical appearance
of the acute form of cervico-facial
actinomycosis (Case 1).

Fig. 3, U. Typical c¢clinical appearance
of the acute form of cervico-facial

actinomycosis (Case 1U)



Fig- 3, 5. Actinomycosis presenting as

a submasseteric abscess. The organism

gained entry to this region from a

periccrcnal infection of 87 (Case 11).

Fig, 3, 6. Actinomycosis presenting as

a submasssteric abscess. The organism
gained entry to this region from a

pericoronal infection of 87 (Case 11)



Fig. 3, 7. Acute swelling of parotid
gland ana masseteric region due to

actinomycosis (Case 12).



Sig. 3, S. Chronic type of actinomycosis
presenting as a submental abscess with

multiple sinus formation (Case 15)

T 1 «divrl/ox

‘W, Vi

Big. 3, 5. Chronic type of actinomycosis
presenting as a submental abscess with

multiple sinus formation (Case 15).



Case Age Sex Associated Lesion Diagnosis
A 39 F Infected Odontogenic Keratocyst Path

B 40 F Periodontal Abscess |45 Path

C 6 F Pulpitis 5| Path

D 21 F Infected Apical Dental Cyst 6] Path Bact
E 65 F Ossifying Fibroma Path

F 76 M Paget's Disease Path

G 18 F (7Iom :und Composite Odontome Path Bact
H 41 M Dental Cyst 21]12 Path

J 25 F Chronic Abscess Left Cheek Path

K 70 F Residual Dental Cyst _J Path

L 35 F Lympho-Epithelial Cyst Right Path

Floor of Mouth

41

Table 3, 3.

Intra-oral cases indicating
associated pathology and method of disgnosis.



Digcussion

subdivision of cervico-facial actincmycosis has
been rroposed by several authorities using varying
criteria. lost authors (lMitchell 19€6; Branlsy &
Orton 1260 Hertz 1957, 1960; Glahn 195C, 1955)
have differentiated acute actinomycosis as a ssparate
clinical entity. This contention is well supgorted
by the present study of which 10 were so described.

The reason for this variation in presentation most
nrobably lies in the mixture of bacteria which are
found in actinomycosis, their proportions, virulence
ané the host reaction to them., Mitchell (1966) went

as far as stating that the acute form associated with
an infected tooth was not true actinomyvcosis but a
simnle nyorenic dental abscess in which actinomyces
were present, There is, however, a general acceptance
that infections in which actinomyces are isolated are
actinomycotic and should be so regarded. Hertz (1957,
1%60) described another atypical actinomycosis which
he stated was a painless swelling firmly adherent to
the mandible. Two cases in this review (Cases 7 and 9)
could be so described but no significance can be placed
on such a clinical vafiant.

There can be no doubt of the importance of the
teeth in the infection. The cases which followed dental
extraction were found to be chronic in type, less
painful and affected a significantly older age group.

Thos2 cases with a related infected tooth were acute in
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character, generally caused more pzir, and were seen

in a ycungzry 2g2 zroiz.  In both these main groups,

[

(€N

nowever, the predominant area was the lower mclarp

Jurs

region. This site predominance agrees closely with
most reviews of cervico-facial actinomycosis.

Vitechell (196&) noted that in 42 of 43 cases with

(9]

ental association, the lower posterior quadrants
were implicated. Rud (1967) in a review of 10 cases
notea that 8 involved the lower third molar region
and C'Mahoney (196%4) sand Brazley & Crton (1960C) also
support this finding.

The sverage age of th

@
3

rost trauma group

k

25,6 yrs.) corresponds with other reports such as
Rua (1967) with an average age of 34,5 from L4 cases,
Holmes (1958) L42..4 yrs. frcm 5 cases and O'Mahoney
(1966) 42.3 yrs, from 6 cases.

In terms of the swelling, no specific difference
was noted between actinomycosis and other dental
infections, 1In only two cases (Cases 8 and 15) did
the patients present.with the multiple draining
sinuses and granules evident in the discharge. 1In
all other cases, the swelling was surgically opened,
and this reflects earlier presentation of these
pratients for medical help.

Involvement of bone in cervico-facial actinomycosis
is rare (see introduction) but one case (Case 8)
demonstrated indirect involvement of the angle of the

mandible by erosion. (Fig. 3, 10) This case which



Pig. 3s 10%* Orthopantomograph of Case 3
showing erosion of the 1left angle of

mandible (compare with Pig. 3, 2) .
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waich recurred after initial treatment highlights

other fsatures of the diszass procsss,., Firstly,
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ttention
indicates the lack of severe subjective symptoms
in the non-acute form, and secondly the tendency
for the infection to persist after therapy.
(See Chapter 5)

The tendency of the infection tc move or
gravitate from its original site has been noted
(Mird 1952). Two cases in the study (Cases 4 and 15)
displayed this characteristic. In both, the infection
moved frcm the submandibular region as chronic painless
swellings until eventually presentinz in the submental
area where the pus tracked to the surface. The
original submandibular site resolved totallv and
reyuired no surgical intervention. Had the infection
been more acute in type, it is doubtful whether this
"migration™ would have been possible, and the phenomenon-\
would tnus appear to be a feature of the chronic
actinomycosis,

Cases of intra-oral actinomycosis were, with
few exceptions, chance findings. They did not lend
hzmselves to grouping and were totally indistinguishable
from non-specific oral infections clinically. It is of
interest, however, to note that in 7 of the cases, there
was some physical obstruction to the micro-organism

gaining access to the soft tissues. It would appear that

where the infection is limited by an epithelial or
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Tibrous tissue lining, or scme calcific barrier,
gach as a pulpy chamber or osteosclerosis arcund
a periapical esion, there is less likelihood of
the classic cervico-facial form of the diseass
developing.

Conclusions

Cervico-facial actinomycosis may bs classifiéd
as dental or non-dental in origin, the vast majority
being directly related to the‘dentition, particularly
tne lowsr postericr guadrants. Cases may also be
classified on the basis of relationship tc an infected
tocoth or subsequent to trauma in the region, usually
eéxtraction. Finally, the acute actinomyccsis would
appear to be a aistinct clinical entity, and this
study indicates tiat lhose cases related to an
infected tooth were predominantly acute in character.

The majority of cases did not present in the o~
textbook manner, and the implication of this non-specific
mode of presentation to diagnosis of all'facial swellings
is apparent,

The intra-oral cases highlight the ubiguitous
nature of the bacteria, and serves to underline the

need for careful laboratory examination of all oral pus

specimens,
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Introdiucticn and Revigw of Literatre

upon the clinicians high suspicicon index when confrcnted
by any infective swelling in the region, and the sscond
is the laboratory diagnosis which impliess the definitive
confirration of the clinician's suspicion,

Recognition of actinomycosis by dental surgeons
and rhysicians alike is probabhly podr. Brewn's study
of 181 cases (1973) revealed that in only 19 cases did
tne clinician correctly dizagnose the condition, although
the lesions were commonly noted to be inflammatory
masses or abscesses., This is not tctelly surprising,
since the disease is not common {Chap. 2), but it dees
highlight the need for constant vigilance and an awsreness
of the possibility of actinomycosis. Glahn (1954)
considered that all abscesses in the soft tissues relatedh
to the jaws or teeth should be suspected as being
actinomycotic until proven otherwise. Sims (1974) in a
study of 1,000 consecutive pus specimens from dehtal
sources found actinomyces in 57 cases 6f which only 8
were "full blown" cases. He was of the opinion that any
purulent oral lesion should be regarded as an early case
of actinomycosis, and maintained that if these 57 lesions
had been allod to persist, then the actinomyces would
have proliferated to a more recognizable disease. Most

authorities stress the importance of the chronicity and



49

granulomatous tissue regction of the lesicn, Kruger

=

(1968 considerad the nres

@
[¢]

nce of nmultiple draining
sinuses to be important, although this in itself

implies late diagnosis of the dissase. Goldstein et

al (1972) in =a aiscussion of intra-oral sctinomycosis
proposed that any chronic localised periapical infection
associated with trauma or dentsl manipulation, such as
endodontic theragy, was suggestive of actinomycosis.

The examinuation and collection of any pus discharge is
universally emphasised. Lesney & Traeger (1959)
advocated the use of the hand lens and the dilution of
rus to detect sulphur graenules. The presence of granules
however is variable (Sims 1974) though their presence
must be strcngly suggestive of the disease (Kruger, 1968;
Cruikshank, 1969; Rud, 1967). The hardling and dispositicn
of the pus is important., Hylton et al (1970) considered
that the use of routine swabs or smears rendered the
characteristic filamentous morgphology of the actinomyces
unrecognisable., They urged the use of a curette to
transfer specimen material from the wound to a glass
slide. Rud (1967) insisted that the pus should be
aspirated or taken by aseptic incision. There is no
doubt, however, that as with all pus samples, as much
material should be collected as possible, prefersbly

in a sterile Petri dish or test tube, and that it should
be sent to the bacteriology laboratory as quickly as
possible. Many cases of actinomycosis are diagnosed by

pathologist's scrutiny of fixed tissue specimens,
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F1shn (1955) nointed out the disadvantags of such.
diagnos=ss, and citeé that only 1 of 17 proven
(bacterionlogically) cases was successfully biopsied.
Laboratcry Microbiological exarination of pus is

the essence of accurate diagnosis of actinomycosis.
Goldswerthy (1947) stated that s diagnosis could not

be made with certainty by any other means. The
examination of the pus involves two stages. Firstly,
the direct examination of any granule which has been
found by Gram siain, and the second involves culturing
the pus both aerobically and anaerobically. Cruikshank
(1969) considered the finding of Cram nositive branching
mycelia sufficient for clinical diagnosis and many case
reports confirm that this method df miecrobiological
cenfirmation is widely recognissd as sufficient.

(Lesney 4 Taeger 1959; Hylton et al 1970). Howsver
many consider that the culture of the actinomyces is of
great importance, and that absclute diagnosis depends
upon successful culture. (Thoma, 1970), There is cften
difficulty in culturing actinomyces from mixed bacterial
infections. No selective medium exists, and the best
results are usually obtained by thorough washing of the
granules and lncubating anaerobically both in fluid
medium (Brewers Thioglycollate) and on blood agar.
Further tests are then possible both to confirm that

the bacteria are in fact actinomyces and to allow
discrimination of the strain., These involve biochemical

reactions, fluorescent tests or cell wall analysis,
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digzZnosis.

The value of the biopsy has been nonted as
rather unreliable, Examination of fixed tissue specimens
in paraffin sections has obvious limitations. Multiple
sections nay be required to include a sulphur granle,
and if the clinician has no suspicion of actinomycosis,
the pathologist wicht not "ribbon™ his material in a
search fcor the gramules., FPFarthermore, particularly in
lung or subcutaneous tissues, nocardiosis is extrencly
aifficult to differentiate from actinomycosis. The
fundamental difference betwsen the organisms is that
nocardia are aerohic whilst actinomyces are essentially
anaercbvic of micreo~aerophilic. Some clarification is |
claimed by Hotchi * Schwarz (1972) who used flucrescent
antisera on paraffin sections of tonsils with actinomycctic

granules with some degree of success.

Diaa2nosis of Actinomycosis

Materials and Method All cases of actinomycosis

reported from 1968 in the routine micrcbiclogical and
pathological services in'Glasgow_Dental Hospital were
reviewed to ascertain the method of diagnosis in each
case., Both cervico-facial and intra-oral cases were

included in the‘study. Fluorescent antibody stain
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testine (Tambsrt 2t al 1967) was implsmanted in the
diagnostic micrcbiological department in an attempt
to evaluate the use of such material for rcutine
diagnostic purposes.

The fluorescent antibody serum was obtainad
from the Biological Reagents Secticn,'National Genter
for Disease Control, Atlanta., The conjugatss used
were : &, isrselii (serotypes 1 and 2) and A. naeslundii
(abscrvzd with A, israelii cells). In those cases
suspected.of being actinomycosis clinically, the pus
wag smeared directly onto a glass slide and a Gram
film preparsd. If this £ilm showed Gram positive
branching filaments or bacilli, a dirsect fluorescent
kantibody test was carried out using both conjugates.

The smear was gently heat fixed and the fluorescznt
serum layered ontoc the preparation in a moist chamber at
room temperature, Incubation was carbied cut for 3C
minutes after which the rreparation was washed
thorouzhly for at least 30 minutes with fluorescent
antibody buffer, and mounted in buffered glycerol
(9 parts buffer to 1 part glycerol).

Sections were examined with a Wild M 20 research
microscope fitted with a dual illuminator and with
illumination supplied by an HBO,200W. mercury lamp
in conjunction with a F.I.T.C. barrier filter.

(Polaron, London) Magnifications of x 1C, x 20 and
x 40 were employed.

In addition to this immediate examination of
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susygected s, the fluorescsnt evanination was
rantaa after 3-5 daye anazrovic incubation of the

rus on blood azar., (95% H, 54 002) Suspected

colonies were removed from the anserobic eculture,

smearea onto glass slides and stainsd with the

Gram and fluorescent antibody methods.

In addition, a retrospective review was carried
out on the results of culturingz pus from cases of
cervico-facial actinomycosis, in an attempt to ascertain
the prevalence of mixed infection and the bacteria which
exist in such infections.

Results

Cervico-facial Casss (Table L4, 1) Of the 15 cases of

cervico-facial actinomycosis, only one case was
diagnosed solely from pathological examination of
formalin fixed materizl (Fig. 4, 1 and 4, 2). Of the

1L cases diagrosed by microbiological means, all showed

vositive divect films of Gram positive branching filaments
or bacilli {(Pig. 4, 3), and in only one of these cases
were granules not noticed specifically in the pus
specimen (Fig. 4, 4). Similarly, in these 14 cases
culturing was successful, 11 cases producing the typical
colonial pattern of actinomyces israelii, (Fig. U4, 5
and L, 6) 1In two cases there was doubt as to the species
of actinomyces obtained and in one case, sugar fermentation
tests revealed the micro-organism to be actinomyces
odontolyticus. (Tab. L4, 2)

Six cases were tested with the fluorescent

antisera all of which were positive with direct films
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Pathology
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n
12
13
14

15

+

+

+

+

+ +

+

+

+

+ +

+ +

+ +

+

\ +
. +
s +
+ + *
+ + +
+ + +

Table 4, 1.

Method of diagnosis of

cervico~facial actinomyccsis.,



Pig. 1. Photomicrograph of actinomycotic
granule from formalin fixed paraffin section
{Case 5).

Haematoxylin and Sosin x 38U0*

Fig. u, 2. Photomicrograph of the periphery
of actinomycotic granule from formalin fixed
paraffin section (Case 2).

Gram stain x 960.



Figc k, 3. The periphery of a crushed

sulphur granule showing
"branching filaments and

Gram stain x 960.

gram positive

pus <cells.

Pig. ky U. Petri dish of "bloodstained pus
showing multiple vyellow flecks of typical

actinomycotic granules

(.Case 10).

56



Pig. U, 6. High magnification of actinomyces
israelii colony showing the molar tooth
morphology.
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of the »pus, However, in 3 cases, the value was
limited due to the extent of background and non-sgscific
fluorescence., In the other 3 cases, direct smears of
the pus were considered positive using the actinomycss
naeslundii antiserum as control. (Fig. L, 7) The
films made of the cultured orgsnisms, (3-5 days) were
all positive with A. israclii conjugate and totally
negative with the A, naseslundii antiserum. (Fig. L4, 8)
Cultures were obtained frem 1l of the 15 cases
(Tab. 4, 2;. In 11 cultures A, israelii was identified
pogitively, in two cases the bacteriologist was unwilling

.

cies of actinconyces, and in 1 case,

{

to indicate tre sSp
A, odontclyticus was 1ldentified on the basis of its
sugar fermentation reacticns. In 3 cultures, pure
iactinomyces was grown, whilst in 10, a mixzed flora was
obtained. In 7 of these mixed infections, anaerobic
streptococqus was a concomitant micro-organism and this
accounts for 53.87 of the 13 cases in which information
was available, Eikenslla corrodens was isolated in i
cases (30.7%) and streptococcus viridans and a
veillonella species each in 3 cases (23%),

Comparison of the concomitant bacteria with the
acuteness of the infection (Tab. 3, 2) revealed no
relationship, with anaerobic stréptococcus found in

2 of the 5 chronic cases and % of the 10 acute cases.

Intra-oral Cases (Sese Table 3, 3)

All the cases were diagnosed by examination of

paraffin sections from formalin fixed material, In



~ LM« 45 (T Direct smear of pus stained with

actinomyces israelii fluorescent antiserum x 50

Fig. U> S. dmear of culture stained with

actinomyces israelii fluorescent antiserum x 650
(Case 13).



Microbiological Cultures from Cases of Cervico-Facial Actinomycosis

Case

10

14

15

Table it,

Actinomyces

A israelii

A israelii

Actinomyces
(Species not identified)

Actinomyces
(Species not identified)

No culture

A israelii

A odontolyticus

A israelii

A israelii

A israelii

A israelii

A israelii

A israelii

A israelii

A israelii

Other Micro-Organisms
Streptococcus viridans

Streptococcus viridans
Anaerobic streptococcus
Unidentified Gram negative bacillus

Nil

Staphylococcus aureus
Veillonella species

Identified by histopathological
examination

Anaerobic streptococcus
Non-haemolytic streptococcus
Veillonella species
Unidentified anaerobic Gram
negative filament

Anaerobic streptococcus
Anaerobic diphtheroid

Anaerobic streptococcus
Streptococcus viridans

No information

Eikenella corrodens
Anaerobic streptococcus

Nil

Eikenella corrodens
Veillonella species
Anaerobic streptococcus

Eikenella corrodens
Anaerobic streptococcus
Bacteroides melaninogenicus
Fusobacteria

Non-haemolytic streptococcus

Nil

Eikenella corrodens
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2 wases (Caszs D anad G, Aopsndix B) microbioloxical
evidence confirted the pathological diagnosis, although
cultures we2re not successful in either case, In cases
J and L; the bacteris appeared in the tyricsl sulphure
granule form (Fiz. 4, 9 and 4, 10}, but in the other
cases the micro-organisms appeared in a less typieal
form, and were 1ldentifi2d by individual morpheology and
staining. (Fig. 4, 11)

Discussion

Thne method of diagnosis of 15 cervico-facial and
11 intrs-oral cases of actinorycosis in the present
study are reviewed. The diagnosis of cervico-facial
actinomycosis predominantly by bacteriolosical
investigations stiresses the presence Qf pus in these
c3s2s, Intra-oral actinomycosis on the other hand is
more often found by chance pathological examination of
rcutine formalin fixed material., 1In these cases, the
pathogenicity of the bacteria and indeed their
identification cannot be regarded as reliable. In
certaih.instances, microbiological tests might have
clarified such doubt.

The use of fluorescent antiserum was found tc be
valuable. As was noted, direct Gram filmé of the pus
allows a preliminary diagnosis to be made within
minutes of the cocllsction of the specimen. However,
delay in confirmation occurs if the organisms require
tc be cultured, then tested biochemically. This delay

may be up to 6 weeks during which time the patient



Fig. h> 9. Sulphur granule surrounded by
an inflammatory cell exudate. Haernatoxyl in
and Eosin x 96 (Case J).

Fig. u, 10. Sulphur granules lying within
a lympho-epithelial cyst. Periodic acid
schiff x 2Il (Case L) .



Pig. U, 11. Histologic section showing
branching mycelia lying within a keratocyst
Haernatoxyl in and Posin x 33h,

(Case A)



approvriate therapy. Ths
fluorescent netrhod sllows nositive ideatification
within at least 3-5 days of the collection of the
sample, 2nd in scme cases on the_same day. A
definitive treatment plan is hence possible with
mininal delay.

The investigation of the nature of the cultures
obtained showad most cases to be due to a mixture of
bacteria. The nrevalence of anaerobic streptococcus
in these infections has been regorted jreviously
(Hertz, 196C). Three cases were due to actinomyces
with ne ezcomnranying micro-orzanisys raieh 1s in
conflict with the views of Holm {(195C, 1951) who
censicered that all cases of actinomycosis were mixed
infections. Howevsar, in these 3 cases, antibiotics
had been administered prior to the establishment of
drainage, and this may have affected the culturing of
the obtained pus. (Appeniix A. Cases 3, 11 and 1k)
The isolation of Eikenella corrodens in 4 cases agrees
with the report of Rud (1967) who isolated Bacteroides
corrodens in 6 of 10 cases studied. Although Bacteroides
eorrodens and Eikenella corrodens are distinct species,
their differentiation is relatively recent, and this
may well indicate a propensity of Eikenella corrodens

to actinomycotic infection.

Conclusions

1. Clinicians should maintain a high deg¢ree of

suspicion of all inflammatory lesions in the
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actinomycntic infection.
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11 pus samples should b2 cleogsely exaunlned

&
¥
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for the rr2sence of sulrhur sranulss,

Infecteda scft tissue from inira-oral as well
as extra-oral sourc=2s should be examined by
both micrcbiolngical and pathological mesans,
Careful washing of suspected granules and
immediate crushing and examination by Gram
staining is essenti2l tc¢ the rapid provisional
diagnosis of actinomyecsis,

Confivrration cf actinoxrveosis 1v most rapidly
and simely achieved by direct fluorescent
testing of susgected pus smears and early
culture material, This 1s now routine »ractice
in the Glasgow Dental Hospital and School
following these investigations.

Cervico-facial actinomycosis is usually a
mixed infection but may fail to yield |

concomitant bacteria on culture,

65 -
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™troquttion and Rywiew of Litasrators

Actinomycosis nas been trzated by several netiweds

D)

since its first reccgnition a3 2 diszsase entity. The
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prinary mean: is a ccribination of surgery
and antibiotic theragy, but other forms of treatment

sich as radiation, vaccine therapy and iodine thsrapy
nave also played =2 role, mainly in the histcrical cuntext.
Ccrtain Zuropean countries such as France and Germany
still use vaccine therapy extensively whereas in Britain
and the Unitesd States, this forn of tre2atment is séldom
utilised.

Surger

Surgical treatment of actinomycotic infection is
universally adveceated. Whilst acknowledging that
antibiotics were the mainstay of treatment, Rowe and
Killey (1970) emphasised the importance of appropriate
surgical intervention. Goldsworthy (1947) considered
the main purpose of surgery was the establishment of
free qgrainage of the pus by accurate anticipation. WNot
only is surgery necessary in the establishment of unimpeded
drainage, it is often the means by which the diagnosis is
reached.

Surgical treatment, as indicated, normally involves
incision of skin to allow drainage, but Jjust as important
is the extraction of any associated dental focus of
infection. The teeth normally involved in the infection
are lower molars and in particular the lower third molar,

¥itchell (1966) considered that in the acute group of
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yrnhably o confinad
to rewoval of the cause (i.e. the tccth) rprovision of
drainage where nscessary, and a short ccurse of
antibiotic if at all., His experisnce indicated that
the rate of resolution was not affected by prevision of
antibiotic and that surgical treataent alone was hence
adegyuate,

In the inira-oral situation, most cases are
noted to heal aftsr surgery alone. This is probably
due to the lccalised nature of the infection - such
as a granuloma - which is totally removed by thorcugh
surgical curettage,
Todiges

Just as some form of surgery, however limited,
is universally advccated, so 1s the systemic adaministration
of iocdides almost universally condemned. It was at one
time consicered to be specific for actinomycosis, but
this probably arocse from the confusion between
actinomycosis in man and animals and actinobacillosis
in arimals for which iodine has gpecific beneficial
effects (Gcldsworthy, 1947). Iodine, in the form of its
potassium salt, was.administered C.3 - 0.5 ml. thkrice
daily, often in milk, the alternative being tincture of
iodine. Cope (1952) whilst acknowledging its lack of
specificity, considered iodide a useful adjuvant to
treatment, in as much ags it had a value in croroting
"absorption of inflammatory products." Iodine is still

advocated as a useful therapy in France especially.

(Lebourg et al 1567, Freidel et al 1962)
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Radiastion has b=en us=2d with acparent success

oy several clinicians., 7The main effect of the treataent

is to softgn ths beoard-like 21lling which may occur in
the chronic case. Sazama (13565) employed x-ravs in thrse
of his 5 reported cases of parotid involvement, The

dosage varled between 320 rads and 52C rads in total and
. . . - \
in a perscnal eommunication (in Bronner 2 Bronner, 1971)

reported 2 further cases in which a total of 2,60C and

2,000 rads was adminis

—+
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o

in a period of !4 weeks and
3 weeks resgectively,

¥nhilst the oeneficial effects of this form of
treatnent may be an advantage, the damsge to underlying
and adjacent bone must ve weighed carefully.

Most authorities now consider thes use of radgiaticn
therapy as undesirable in the cervico-facial area,
particulgrly as the rate of cure with other measures,

nainly antibiotics, is sc high,

Vaccins Therapyv

This treatment is rarely ﬁsed in Britain or the
United States but still has devotees in Zurops and Germany
in particular. The rationale of vaccine therapy is that
it promotes antibody response by the patient and brings
about a more rapid resolution., The most widgely used
vaccine is the heterc-vaccine of Lentze (1950) who used
several strains of actinomyces in 0,5% carbol which was
injected subcutaneously at various dilutions into the

affected scft tissues. Buchs ( 1563 ) advised
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intervals of % Jarys between n
. * o ERS . BRI v ~ o SO0
n of each iniscticn rrogr2ssing from 1:1,000

to 1:1., Bronner and Bronner (1971) ccnsicered ski

~

t

2r arm with C.1 cc alicuots of
gilutions froem full ceneentration to 1:1,00C to bhe

an accurate indaication of the starting vaccine strength.
The dilution which produced the most markei zllergic
cutaneocus reaction was regarded as being optimum as a
base dilution in any given case. However, systemic
upsets may result from the vaccine therapy with fever
and nausea, and in many cases it is used with an

antibiotic which mnakes accurate evaluation of its effect

Antibiotic and Chemotherareutic Substances

The introauction of sulphonamides in the late
1930's and penicillin in the early 1940's revolutionised
the prcinosis of patients suffering from actinomycosis. -
At present, sulphonamides are rarely used cdue to a
ccembination of microbic resistance to the drug, and the
excellent results obtained with antibictics.

Penicillin is undoubtedly the most commonly
prescribed drug in the treatment of ell forms of th
disecase, and thls drug has received a justified emphasis
in the literature. Many other antibiotics have been
employed with good results, and have been proposed as more
successful or more logical in the treatment of the infection,
but the overwhelming majority of cases respond favourably

to penicillin wnich remains the least toxic and well
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tolsrated antibiotic,

Thz dose and duration of penicillin therapy
remains 2 ccntentious issue. The dose recormended by
various reperts varies from 1-1.25 million units cdaily
(fitchell 19€6, Tyldesley 19€9) to 1C-20 million units
daaily (Hartley % 3Schatten 1973). Nost authorities,
howzver, adopt a flexible attitude in te2rms of the dcse.
Norman (1$70) divided his cases into 3 groups of severity,
and accorded appropriate dose fcor each category, but he
gaphasised that larger doses shoula be prescribzsd without
hesitation should the occasion so demand. Hylton et al
(197C) recommsnded 30 million units of agusous npenicillin
intra-venously d=21ly for the first three days followed by
3.2 million units orally for 3 months, and Hertz (1396C),
in advocating 1.5-5 million units daily, stressed the
dosage as being of “paramount importance" to bring about
a cure, He considered that inadequate dosags made it‘
impossible to control the accompanying micrctes, and citeé
L of his 11 cases as having had previous inadequate
penicillin treatment. Rud (1967) also noted that 6 of his
10 cases had been treated lnadequately with penicillin and
had hence recurred.

Duration of therapy as with dosage of penicillin is
open to arguement. Rud (1967) employed short courses of
2-3 weeks (often with sulphonamide) while Holmes (1558)
recommended continuation of treatment for at least 3-6

months, Most authorities cite a period of 6-8 weeks with

variation according to response, Duration of treatmzent,



howaver, may gagcend u

t

von the scuteness of the nresentation.
¥itchell (1964} and Norman (197C) consiaerea that the

gcute or atypical actincmycesis only reqguired a short
course (1-2 weeks) of the antibiotic,

Of tns vsrious forms of penicillin, benzylpenicillin
is undocubtedly the most potent. Blaxé (1964) revorted
the M,I.C. (minimum inhibitory concentration) of penicillin
against strains of A, israslii to be 0.0035 - 0.015 mg/ml.
This compared with phenoxymethylpenicillin, phenethicillin
and anpicillin each with zn ¥.I.C. of 0.03 mg/ml.
Cloxacillin and methicillin were respectively 16 times
and 128 times less effective., MceGrezor's (1945)
-treatment with direct irrigation of the lesion with
penicillin prcved reasonably successful but clearly the
‘best route is by intra-muscular injection, although this
is ﬁnpleasant fcr the patient over a prolonged period.
Nevertheless, the oral route has its protagonists
(Hylton et al 1370; Tyldesley 19€9; Norman 1966)
varticularly in the treatment of the milder cases, or
where children have to have protracted treatment.

Apparent lack of success with penicillin has beeﬁ
noted, and tais has been explained in two different ways.
Holm in 1951 considered penicillin effective in the
eradication of the actinomyces component of the infection,
but claimed that the bacillus actinomycefales comitans
was resistant and cculd maintain the disease. He cited

two.cases in which the patients remained ill even after

culture of the exudate failed to demonstrate actinonmyces,
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and coneludad that the othse mierches »f actinomycosis
argaret to hove g c2rtaln comaitional or relative
virulsnce. The other explanation of the lack of success
of penicillin is the resistant strain of actinomyces.
Bramley ¢ Orton (126C) noted that 4 of their 11 cases
grew a spgecies of actinomyces which was vesistant in
vitro to penicillin. Generally, however, actinomyces
israelii is found to be sensitive to penicillin
(Zarrod, 1552).

Vany othar antibiotics have been used for
actinomycosis and in this country tetracyeline wculd
appsar to be the most common alternative, Braovley %
Orton (1%€0) carried out in vitro sensitivity on their
11 cases and found tetracycline to be effective in all
cases. O'Mahoney (1966) alsé favoured tetracycline in
hig trestment of 5 cases and reasonsd that if the infection

was mixed a wide spectrum antibiotic was more rational.

Otker forms of tetracycline have also been used successfully
such as achromycin (Hinds & Tegnan, 1955) aureomycin
(McVay et al 1952) and terramycin (Lane et al 1953).

Most other ccmmon antimicrobics have been used
alone or in combination. Rosh % Seldin (19&8) used
sulphonamide preparations but the patients also received
penicillin at the same time. Erythromycin was found to be
effective in vitro (Blake, 1964) and has been used clinically
with success (Pizer, 1960). Isoniazid, the anti-tuberculous
drug has also been utilised (McVay and Sprunt 1953,

Lesney and Traeger, 1959). Isoniazid was considered
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enicillin by Barsnczac (1371 in
Aronner % Bronnzr; but was indﬁcated in chilirsn where
it was well tolersied and was administered orally.
Streptcmycin has also bzen reported used alone (Lambert,

2) and synercistically with nenicillin (Baranczaec,

1371). Garrod (1952) showed that in vitre, the minimum
intibitory concantration of streyptomyecin was 23.7 mg/ml

against cenicillin with an K,I.C. of 0.06 mg/ml.

(L

Vaterial and lMethod

A retrospective réview was inade of the trma‘m ent
¢y 15 cases of cervico-facial actinomycosis in Glasgow
Dental Hospital and 3chool cover the past 7 years.

Details of surgical treatment and drug theragy
were noted tcgether with any cemplications wnich zrose
during or after treatment.
Results See T=2b. 5, 1.
Discussion

In all cas=s, drainage of the infection was
encouraged by both extraction of any associatsd sbscessed
teeth and by incision of the swelling on the externsal
(skin) surface. (Fig. 5, 1) *here there were associated
infected teeth, the duration of antibiotic trherapy was
relatively short {average of 3.8 weeks). In cases where
the infection was chronic post traumatic in character,
the antibiotic was resquired for a longer period which
averaged € weeks. These findings would tend to
substantiate Mitchell's (196€) view that the acute type

of 1nP ction regquires a less prolcnged antibiotic course -
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Case  Acute/Chronic Extraction Facial incision  Antibiotic  Duration (weeks)

1 Acute 6 Yes Penicillin 3
2 Acute 6 Yes Tetracycline 3
3 Acute 7 Yes Penicillin 3
4 Chronic - Yes Penicillin 5
5 Acute 7l Yes Penicillin -
6 Acute Tl Yes Penicillin 6
7 Chronic - Yes Penicillin 5
8 (a Chronic - No Penicillin 4
{b) Chronic - No Penicillin 9
9 Chronic - Yes Penicillin 1
Tetracycline 4
10 Acute [5 Yes Achromycin 3
1l Acute - Yes Penicillin 5
Erythromycin 2
12 Acute ; Yes Penicillin 6
Erythromycin 5

Clindamycin 2.5
Cephalexin 6
13 Acute - Yes Penicillin 6
14 Acute [6 Yes Penicillin 3
Erythromycin 2
15 Chronic - Yes Penicillin 6

Table 5, 1., Treatment of cervico-facial actinomyccsis,
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Fig. 5, 1. Profile view of incised actinomycotic
abscess of the right <cheek with short rubber
drain held by a suture. (Case 13)
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both doszaxe and duration of antibiotic reguire constant
review,
The cases in which the infection was centred on a

deeper planz (Cases 11 and 12) proved most resistant to

o+

reatment. Although drainage was establishzd in beth

[

these cases at an early stage, antibiotic therapy was
more vyrolongsed, and this was undocubtedly due to involvemsnt

of the muscle (masseter) and gland (parotid) respsctively

LS

A

~in tkhe infection. The case involving the parctid gland
was the most intransigent to treatment, and this fact
re-emphasises the finding of Sazama (196%) and Hopkins
(1973) that although salivary gland involvenent 1s rare,
it reqguires a more protracted period of anti-microbic
therapy. Hopkins advocated the use of clindamycin on
the grounds of its secretion through the parotid,
(3teghen and Speirs, 1973) and this drug was used in
the reported case. Sazama (1965) used multiple antibiotics
and also used radiation in his management of 5 caseé.
Penicillin and tetracyclines were the mainstay of
treatment. The dosage of penicillin varied between 1
and 2 million units daily, énd of tetracycline 1 Gram
daily. Erythromycin was used on three occasions

following penicillin theragpy.
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, rescluticn was schizved althongh

in ong c¢casc, (Cas= &) recurrences resulited in scarring
S - = A v o 3 2 > 1 -~ kol *
(Fig. 5, 2). The case which invclved the narotid

gland {Case 12; was, as previously noted, most

unresponsive to treatment. ZZxcessive fibresis occurred
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limitation of mancibular moversnt
still rersists s=veral months after resclution (rlv. 5, 3).
his was csused by the binding of the sxin to th

underiying mauscle fibres of masseter, and will require a

plastic surgical procedure to ssparate these tissue

&‘.

layers, 2ubssguent to resolution, sialograms showed
nerian2nt parctid gland daanage to be minimal.

Conciusions

1. ©OSurgical intervention tc provide ade quate
drainage of the abSCGSa cavity remains fundamental
to treatment, and to the establishment of a
specific diagnosis;

2. Ireniciliin remains the drug of choice as an
antibiotié with tetracyclins a gocd alternative,

jf Dosage ana duration of therapy remains a
contentious issue, with each case requiring
indivicdual assessment, The success achnieved by
any given regime reguires constant revisw and
may reguire alteration of the druz employed,
dcsage or duration of therapy in the light of
the c¢linical response,

L. After apparent resolution has occurred, clinical

. reviews are mandatory to ensurse that the infection

‘éces not recur,
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5, 2. Severe fibrosis

inomycosis

resulting in

of

cervico-facial

scarring (Case 8).

J



Fig
and

5y 3<. Scar formation in the right parotid

masseteric area following resolution* (Case 12)
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Introduction

As hess been noted in Chapter 3, actincmye=s
have bssn isolated from many intra-oral situations.
Several cases in which bony sequestra were submitte
to routine histonathological exémination revealed
organisms with the mdrphologic and staining
charactaristics of actinomyces. Perusal of the
literature confirmed that infection by actinomyces
was extremely uncemmon in bone. (Cope, 1952; Nathan
et al, 1962). However, two rerorts included
photomicrographs of actinomycotic infection which

had closec similarities to these sequestra, Main

fe

MacPhee (1964) reported a cases of actinomycosis
of the maxilla in relation to a periodontal abscess,
and Jurgen (1962) noted a heavily contaminated
sequestrum of the mandible focllowing jaw fracture.
The possibility of necrctic bone b=ing a source of
attraction to the actinomyces micro-organisms
stimulated this retrospective review, énd study.

Material and Method

The records of the routine diagnostic pathology
services in Glasgew Dental Hospital for the years
1968-1973 were scrutinised for all cases of bone
sequestra. The morbid anatomical inveStigation.of
suspected cases of actinomycosis in the bone fragments
was conducted on formalin fixed paraffin processed
tlaterial, Each section wasvre-examined for microbes,

and new sections were prepared from each block and

82 .
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stainzd with a modified Gram stain (Brown 2 Brenn).
Cases were diagnosed as presumptive actincsycosis if,
in aadition to the colonial morphology, ths organisms
were shown tc be Gram positive branching filaments
growing within tigsue. Cars was taken to avoid the
possibility of including bacterial plaque in the
specimen, and before a case was accegted as an
actinomycotic infection, the tissue adjacent to the
organisms had to show the characteristic acute
inflammatory chranzes.

Relevant radiographs and clinical photcgraphs
were alsc traced in an attempt to evaluate the clinical
features of those cases which were regarded as actinomycotic
in nature., Specifically, age, sex, site and the time
lapse betwsen the extraction and seguestrum removal were
sought.

Results

The sequestra were divided into two groups; a
post extraction group definsd as presenting within one
year of an extraction at the site of oécurrence, and
the remainder which were classified as osteomyelitic.

Post-extraction Group

The post-extraction seguestra comprised 25 cases.
in total, and presence of actinomyces was found in 16
of these cases (Table 6, 1). Of the actinomycotic
sequestra, 10 were in the mandible and 6 in the maxilla.
This contrasted with the 9 other seguestra of which

only one involved the maxilla. Comparison of the ages



using a Mann-~Jnitney U test of patients with

actinomycotic as orposed to other segusestra reveglcd

)

no signif

Lo,

cant difference, and no over-z211 ssx

¢
%)

difference was noted with regarda to the total incidence

or site inveolvement, The m

9]

n age of czses In the
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maxilla was 5.L.7 years as opgosed to 37.7 vears for
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cases in the mandiblzs., This difference was highly

(o))

significant using the same statistical test
(I1=3.583, P=0.003).

Clinically, features comnon to all the
post-extraction seguestra included failure of the
wound to heal, exuberant granulation tissue growing
from the wound, (Fig. 6, 1) slight disckarge, and
little or no pain. Radiographicsally, all showe
varying sizes of bony seqguestrum (Fig. 6, 2 and 6, 3)
lying within the socket marsin and no radiolucent
extension of the infectibn beyond the intact lamina
dura.

Histological features (Fig. 6, 4 and €, 5) other
than the presence of the micro-organisms and common to
all those which were fcund to be actinomyces positive

were ;-

84

1. The presence of necrotic bone fragments., Actinomyces

were never noted in relation to vital bone,

2., No osteoclastic activity was seen in relation to the
non-vital bone.

3. A polymorphonuclear leukocytic reaction in response

to the organisms was noted.
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. There was a tondency for the bacteria to grow along

D)

the surface of the necrgtic bene and along aprsrant
splits in the bone.

A histogram (Table 6, 2) 0f the sites of this
group shows maximum incidsnce in the lower molar and
upber and lowsr canine arsas,

Ost

[

omyelitic Grouxn

Ostecmyelitic sequestra (Table 6, 3) were lass
frequent thsn post-extraction sequestra, and of the
1C cases, only 2 were positive for actinomyces. BSuch
infection was trnus found to be less common in cases

with a more prolonged histery.

-~

Discussion

Actinomycosis of the cervico-facial rsgion is
usually associated with dental extraction in the lower
molar region of th=2 manidible - either being direcily
related tc an abscess or fclliowing the removal of a
tooth., The guestion arises why this area in particulzar
is so of'ten invelved in the infection., The distribution
of the sequestra obtained indicates the rredcminance of
the lower molar region in the occurrence of such
rost-operative complications. These cases can be
considered a random sample, since the study was essentially
retrospective, and all such seguestra were scrutinized.

The difficulty of extraction and denseness of the bone in
the lower molar region would acccunt for this predominance,

and this is further attested by the prevalence of the

canine areas which pose similar extraction problems,
. p
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Case Age Sex Site H&E B&B  Time Lapse
1 37 M T8 + + 4.5 wks
2 42 M 45 + +
3 6 M 3 . ; 3 wks
4 23 M 7] - - 3 wks
5 48 F 6] - -

6 2 M [5 + + 10 wks
7 4l F 71 + + 6 wks
8 40 F 1] . + 2.5 wks
9 53 F 13 + + 12 wks

10 32 M4 + - 4 days
11 50 Mmoo 3 + + 4 wks
12 6l Mo 2 + + 24 wks
13 40 Mo g7 + +
14 64 M 3 + + 4.5 wks
15 s5T M 43 + +
6 51 F ¢l + ]

17 48 Mmo[T E + 4 wks
18 38 F g + + 4 wks
19 6l M6 + ;

20 53 Mo 3 - + 16  wks
200 3 F ¢ + ]

22 40 M [3 - - 2 days
23 48 Mo ; - 5 wks
24 21 F g + + 5 wks
5 25 Mo[T + +

Table 6, 1.

Post-gxtraction grcup cf seguestra,
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POST-EXTRACTION SEQUESTRA negative

maxilla positive

H N

mandible

™, R - - LA N . -
fablie o, 2, 1stogranr of post-extraction
sejuestra showing site distribntion,



Pig. 6, 1.

Clinical

typical appearance of

sequestrum.

reports)

(Case I1I

photograph of the
the post
of

extraction

illustrative case
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ige 6, 2, Radiograph of sequestrum lying
Ln a lower molar socket, (Case I of

illustrative case reports)

Pig. 6, 3. Radiograph of seauestrum from

Case IT.



Fig. 6s U»
with gram
in a mixed

3row

Fig. 6, 5.

Photomicrograph of sequestrum
positive filaments and bacilli
bacterial flora.

n and Brenn stain x 96.

Photomicrograph of gram positive

filaments lying within “microl granules.
Brown ana Brenn stain x UlO0.



Histology
Case Age Sex Site H&E B&B

1 35 FoooJe7 + +
2 6 mo ]
3 66 Mo Je + +
4 6 A _
5 53 F p? _ _
6 50 Fo ]
7 49 Moo ]
8 40 M ﬂ - ]
9 & F 7] + ¥
10 3 P - ]

Table 6, 3. Csteomyelitic group of sequestra,
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infection. 1In all the cases cited, normal healing

By

. seguestrectcmy.

@

ares wit

[

2 of th
It is possikle ithat had these wounds remainzsd untreated
for a longer period, the infection might have invaded

the adjacent scft tissues. This must bz

articularly

true 1f the sesguestrum has originated from the buccal

rening tne docr toc direct micrcbial access tc the buccal

or lingual soft tissues.

summary and Conclusions

| A retrcspective review of sequestra from dental
sources over a five year period is ovésenﬁed. Clinical
snd rethological examinations have besn described with
particular reference to the occurrence of acitinomycss
related to the béne.

The prevalence of positive findings would indicate
that careful immezsdiate post-extraction sxamination of
scckets particularly in the lower molar region should
be carried out. Any unsuppprted or inadeguately
attacned bohe should be removed at this time. Furthermore,
the practice of leaving small sequestra to exfoliate
withcut surgical interference in this region may be

ill-advised. Thorough curettage and wound debridement
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would apeear tc b2 indicated, to allow un=ventfu

resolution of tae infection, a2aad to cobviate the
b

chanece of soft tissu=s spread of the vacteria n

subs=guent development of the classical csr-vico-facial
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TJllustrative Case Renorts of Post-extraction Seguestra

Case I A L8 year old male (Cavcasian) presented with
pain arising from the mandibular left second molar socket
fcllowing an extraction 4 weeks previously. Clinical

gxamnination revealed a slight soft tissue swelling buccal

[N

to the scocket, which iiself appsared infected.

Q

N

close to the

o
]

Radiegrarhs shows2d a bony sequestrum lyin
surface of the wound (Fig. 6, 2).
Treatment ccnsisted of sequestrectomy and curettage
under local anaesthesia. Due‘to the acuteness of the
condition, penicillin was administered by the intra-
muscular route prior to surgery, and the wound was
packed with ribbon gauze soaked in Whitehead's Varnish
(Co. Pig. Iodo.). The patient healed uneventfully.
Histopathological examination of the seguestrum
revealed colonies of Gram positive filamentocus organisms
consistent with actinomyces.
Case ITI A 33 year old (Caucasian) female was referred
by her dental practitioner because of a soft tissue
overgrowth in the right mandible in the socket of the
third molar which had been extracted one month previously.
(Fig. 6, 1) On examination, there was "excessive

epithelialised granulation tissue" in the socket and
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radiograprhs showad a bony secuestrum in the wound

Trestment consisted of as=

2

uestrectony and
wound debrigdemnsnt, following which healing pro
rapidly. Radiograpyhs taken one yecar later showed
normal bonz regeneration in the sccket.

The pathclozist reported cclonies of orzanisms
morphologically consistent with actinomyces in both

the connective tissue and the necrotic bone fragments.

Addendun
As a further investigation of bone segquestra

infected with actinomyces, an in vitro ecxperizent was
carried out for the purposs of ascertaining the
affinity of the micro-organism to necrctic beone fragmentis.

Material and Method

Bone fragments were obtained from human lower third
molar aress during surgical removal of impacted lower |
wisdom teeth., The fragments were washed thorocughly in
saline, and then sterilised by autoclaving. The
sterilised fragments were then suspended 1n test tubes
containing Brewers Thioglycollate Brcth, and a rure
culture of actinomyces israelii, actinomyces naeslundii
and an anaerobic streptococcus species was inncculated
into the three prepared test tubes. OCne fragment was
left uniﬁnoculated as a control.. _

The test tubes were then left at 37OC for a
period of 7 days. After this incubation, the bcne

fragments were removed, fixed in formalin 10% solution,



Pig. 6, 6. Photomicrograph, of actinomyces
israelii forming along hone fragment
surfaces in vitro. Compare with Pig. 6} h.

Brown and Brenn x 96.
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decaleificed and meounted in paraffin wax. Ssections

e

were then cut and stained with haematoxylin and 2o3in
and with Brown and Brenn {(modified Gram, stzin,
Results

Both sneciss of actinomyveces shewed an affinity

to grow around the fragments of

ct

ic bone., The

o]
(@]
@)

o
=

r
anaerchic streptococcus 2lso grew along the bone surface,
but retainsd the coccal ﬁorphology. Comparison of ths
sections obtainzd from clinical sequestra (Fig. 6, L)

and the in vitro experimental sections (Fig. 6, 6) show
similarities, In varticular, the tendency of the
filaments to align along tae surface of the bone and
within the splits was duplicated in the in vitro
situation.

Coneclusions

Since there was no attempt to innoculste the bone

fragments directly with the bacteria, theres does app

@

ar
to be an attraction to non-vital becns. The tendency of
the bacteria tc grow along the surface of the bcne could
explain the lack of rescrption in the clinical cases

described previously.
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- - - ~ rTYY PR - — Bal -
oral and pharynoeal recions, ney have been successiaily
~m7 + o oY - < - - .
isclated Trem such sites as tonzillar cryst (Lmrons,

crogrzagsive development of tzschnigue in the indentificati
of the actinomyecss from rorghelozy and staining r2actions
colonial characteristics and biochemical reactions, 1o
species specific
antiserum. (Slack 2t 21 1960). Cf the saveral strains
whiich can be identified, A. israeslii is the most ccommon
infecting agent 1in man although A. nasslundiil has also
2=n regorted in a pathogenic role {(Coleman et al, 19€9;
Coleman and aeoru,, 13¢9; Socransky et al, 1970; Jordsn
et al, 1972). A. israeliil is a strict anasrobec whilst
A. naeslundiil is an zerobe and facultaiive anserdsbe
(Thompson & Lovestedt, 1951) and this is probably the
most inportant fundamental differenée between the two
species, although biochemically they alsc disglay
differences in sugar fermentation reactions.(81aqk et al,
1962, Pine et al, 1$60). (Tab. 7, 1)

Attention has been drawn in Chapter 3 to the
striking prevalence of the lower moiar.region in cases

of cervico-facial actinomycosis and in Chapter 6, the

inference between difficulty of extraction in this area

-
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and ccourpance of actinomyeze contsinine szausstrn

as arawn,  Lozizally, the pravalance of the micrc-
. . N 34
organizngs would 2ppear to bes partinent in different

arawn tc the exact site of procurerent of the sample,
whethsr of dento-bacterial plague or dental calculus.

Clearly, the bacterial population of plagus samples
muist vary according to the exact site in the oral
cavity which it occupies, and matsrial from the anterior

labial recgion has environmantal differences such as

(&3]

oxygen availability and salivary influencs from material
obtainea from the posterior regions of ths mouth.

w & Loesche, 1971)

~~
(&S|
w
<l
O

N

The following study wss carried out to exanine the
possible gifferences in the prevalence of A, israelii and
A, naeslundii in dento-bacterial.plaque from the anterior
maxillery labial region and ths posterior mandibular
lingual region in given individuals.

Materials and Method

Dental plague was collected fronm random individual
patients attending Glasgow Dental Hospital for a variety
cf conditions - mainly cassual extractions. In each Ease,
plague was collected from two areas - namély the upper
anterior labial surfaces of the canine to canine region
and'the lowsr molar lingual region of either side., The
plague was taken in each case from the cervical one third

of the clinical crcwn supra-gingivally. The samples wers
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« 7, 1, fron which 2xcess

nechanical azitation (Whirlimixer, Fisons 3cientific
Apraratus Loughborough). After tarough dispersal, a
stancard loop of each sample was smeared on 3 clean
1255 sliaz and 2llowed to dry. IZach snzar was madge
as close to 1 cm, in dismeter as sossible, After
drying, the srmears were gently heat fixed, Two such
gmears wers preparéd for each saryle.

Mluorescent antibody test. The fluorescent
antiserum was obtained from the Biological Reagents
Cection, National Center for Disease Centrol, Atlanta.
Two sera were employed; A. israelil conjugate of
" serotypes 1 and 2, and A. naeslundii (absorbed with
A, israelii cells;. The technigues for testing were
identical for all smears and antisera,

The fluorescent antiserum was layered onto the
pregared smear then placed in a moist chamber for 3C
minutes, after which thorough washing with fluorescent
antibody buffer (Bacto. fluorescent antibody buffer)
was carried out. The slides were mounted on buffered
glycercl (9 part buffer to 1 part glycercl) and
examined with a Wild M2C microscope iiluminatedvby an
HBO 20CW. mercury lamp and using an F.I,T.C. barrier

filter in conjunction with a B,G.12 filter,

100



A

A. naeslundii

israelii

A. odontolyticus

Table

ig.

7>

7

S

Oxygen

A/ 3

Growth in air

Nunc sterile

requirements,

Catalase Glucose

Acid

Acid

Acid

Xylose

Acid

Cellobiose

usually
Acid

variable

and biochemical
reactions of actinomyces

sneciest

micro-loop,

Raffinose
Acid

usually Acid
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For 2acn repsration, 3 randenm Ticlds wa2re counted
I I P 4 SR = (N T~ = ver . - K =
witnin Tn2 sagare by twoe asses3ors. For sach field

s P 1 = o . e I 3
the aasessor’'s counits were averas2d, and =2 mesn of the

fizldas was then obtained.

\M

A total of 20 individnals coniributed to the
study of A, israelii of whom 1€ were 31so examined with
rexard to A, naseslundii., The 3ge rance for the A, israeli
groug was 16 to 57 with an average of 29 years and fof the
A, israelii/A. naeslundii group the ages rsnged similarly
with an average of 30.1 years,

Frcm table 7, 2 it can be seen that the posterior
A, israelii count was greater than the antericr count in
17 of the 20 individuals and using a Wilcoxon Matcﬁed
Pairs Signed Rank Test (T=28 P« 0.01) this was highly
significant.

Similarly from table 7, 3, using the same
statigtical test, it was found that there was no
significant difference in the A. naeslundii counts in the
anterior and posterior regions for any given individual

7-57.5 P>0.05)

A comparison of tﬁe numbers of A, israelil énd
A, naeslundii in the posterior region (Table 7, L) showed
that A. israelii gave a higher count than A, naeslundiil
in 1ulof the 16 individuals. This again was found to be

highly significant using a Wilcoxon Matched Pairs Signed



103

Rami Tost {(T=17 DP<CC.01). Tn *he sntaricr wagion
(Tab. 7, 5, A, isvselii waz feomi to have a hivhsr
count than 4, na2eslundii in 11 of the 14 cases which
vi2 barely significant (T=3C P=0.05).

The total A. disrae2lii count (zntarior angd

K3 3\ g L3 1 A - a2 2
coteriopr, compared with the total A. naesiundii ccunt
! . . . . ~ s : s e
(Tabl= 7, 6, showed A, israelil to be significantly
\

nore grevalent than A, slundii (T=27 P<«C.05).

Discussior and Conclusioens

Most guantitative counts of bacterial gpopulations
in de2ntal glague or calculus have invoeolved investigation

5

of a standard welickt of the material, In thais study, a
standard volume was examined, and no atitempt was made to
assess the tcotal or viable bacterial population. In

strict micro-biological terms, therefcre, the counts of

bacteria in this investigation cannot be diresctly

-4

comnpared with other studies in which such enumeration was
carried out (Collins et al, 1G673; Snyder et al, 1967).
The mein purgose of this work was to compare the
occurrence of A, israelii and A. naeslundii in a standard
volumetric guantity of plague taken from differenct
environments in a given individual. Neverthalesé, on a
volumetric basis, some information on the relative
prevalence of these two micro-organisms 1s gained.

The results show that A. israelii'is present in
significahtly larger nuhbers in the posterior 1ingual

region than in the anterior labial region, whereas no

such difference is true of A, naeslundii. The strict
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anasrebic reguirsuents of A, isrsgelii wonld explain
this finding, since the posterior lower quadrants do
crovide sn environment more ccnducive to anasrchbic
growth, The lingual aszect of thc lower molars in
particular would appear most suitable, since the
tonzue overlaps this area and it forms a natural
drainage area in the mouth. A. nasslungiil being less
demanding of anaerobic conditions avpears to exist
equally well in both sites,

Cxyzen availabiliiy weuld also explain ‘the

relatively higher numbers of A. israslii than A, nasslundii

>

in the posterior samples, thouzh the result in this
compariscon must be gualified by a similar finding
anteriorly. Tnis would suggest that A, israelii is a
more prevalent organism generally in dental plague, and
this indication is substantiated by recent work of Bowden
et al (1975) who showsd that the dominant species of
actinonyces in interproximal vlague was A, israeliil with
a mean percentage of 15.5 compared with A. naeslundii and
A. viscosus with a combined percentage of 129.05. The
results obtained here also indicate that the total count
of A, israelii is significantly greater than the

A. naeslundii ccunt regardless of site. Bowden's paper
(1975) also indicated that the genus Actinomycetales

was predominant in dental plagque with a mean pepcentage
of 34,92 compared to streptococcus, the next most prevalént

with a mesan percentaae of 22.9.

The direct Ptaminatwon of the specimens supports the
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VL9657 thint beth 4. israelil ard
crms rather thnan the filazmentous form fecund most
frequently in psthological materisl from actinomveotie
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traumatic group of cases of actinomycosis with prevalence
of the lowger molar ?egion." Chapter 6 has indicated that
difficulty of extraction in this area cculd account for
an increased incidence of sequestrun formation with
contanination with actinoayces. From this investigatinn,_
it emerges that in this lower molar area there is an
increased population of A, israelii within the plague,
and this must increase the chance of access to any

wound in this region, and ultimately to the- develicpment
of soft tissue infection andé the typical cervico-facial

actinomycocsis.
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Case Age Sex Anterior Rank Posterior Rank
1 16 M 51 14.5 22 29
2 27 M 60 13 82 -22
3 16 F 32 16.5 66 -34
4 38 M 51 11 68 -17
5 39 M 173 5.5 184 -11
6 36 M 28 19 85 -57
7 31 M 23 1.5 27 -4
8 25 M 48 8 36 12
9 25 M 19 L5 23 -4

10 26 M 66 18 116 -50

11 32 M 51 14.5 80 -29

12 27 M 21 8 33 -12

13 23 M 15 20 73 -58

14 48 M 65 16.5 99 -34

15 51 M 24 8 36 -12

16 16 M 34 3 43 -9

17 23 M 27 4 37 -10

18 19 M 40 5.5 29 11

19 35 M 13 11 30 -17

20 22 M 34 11 51 -17

Table 7, 2.

T=238

4, israslii (anterior)

Vs. A. israelii (posterior)
fMileoxon Watchz2d Pairs 3igned Rank Test.

P <C0C.C1.
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Case Age  Sex Anterior Rank Posterior Rank
1 16 M 6 8 15 -9
2 21 M 13 5.5 19 - 6
3 16 F 28 55 34 - 6
4 38 M 39 2 37 2
p) 39 M 50 12 20 30
6 36 M 3 10 16 - 13
7 31 M 23 10 10 13
8 25 M 21 3.5 24 - 3
9 25 M 21 3.5 18 3

10 26 M 38 14 95 - 57

11 32 M 102 15 346 -244

12 27 M 85 13 34 51

13 23 M 16 1 17 -1

14 48 M 24 10 11 13

15 57 M 10 7 2 8

16 16 M 17 0 17 0

Table 7, 3. A, nseslundii (anterior)

~ Vs. A. naeslundii (posterior)
lcoxon Matched Pairs 3igned Rank Test
57.5 P> 0.C5.

N1
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Difference
Case Age  Sex A. Israelii A Naeslundii  incountd Rankofd
1 16 M 22 15 7 3
2 27 M 82 19 63 12
3 16 F 66 34 32 9
4 38 M 68 37 31 8
5 39 M 184 20 164 15
6 36 M 85 16 69 13
7 31 M 21 10 17 5
8 25 M 36 24 12 4
9 25 M 23 18 5 2
10 26 M 116 95 21 6
11 32 M 80 346 -266 -16
12 27 M 33 34 -1 -1
13 23 M 73 17 56 11
14 48 M 99 11 88 14
15 57 M 36 2 34 10
16 16 M 43 17 26 7

Table 7, 4. A. israselii (posterior)
: Vs. A. nasslundii (posterior)
#Wilcoxen Vatched Pailrs Signed Rank Test.
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: Difference Rank of
Case Age Sex A lIsraelii A Naeslundii in countd d

1 16 M 51 6 45 11{
2 M 60 13 a7 12
3 16 F 32 28 4 3
4 38 M 51 39 12 4
5 39 M 173 50 123 15
6 36 M 28 3 25 7
7 3l M 23 23 0

8 25 M 48 21 21 8
9 25 M 19 21 -2 -2
10 26 M 66 38 28 9
11 32 M 51 102 - 51 -13
12 27 M 21 85 - 64 -14
13 23 M 15 16 -1 -1
14 48 M 65 24 a1 10
15 57 M 24 10 14 5
16 16 M 34 17 17 6

Table 7, 5. A. isrzelii ('anterior}

Wilcoxon lVatched Pairs 3igned Rank Test.
P:0.0SC

T=3C

Vs. A. naeslundii (anterior)
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A Israelii A Naeslundii
Case  Age Sex Anterior Rank Anterior Rank
Posterior Posterior
1 16 M 73 9 21 52
2 27 M 142 13 32 110
3 16 F 98 3 62 36
4 38 M 119 5.5 76 43
5 3% M %7 15 70 287
6 36 M 113 12 19 94
7 31 M 50 2 33 17
8 25 M 84 4 45 39
9 25 M 42 1 39 3
10 26 M 182 8 133 49
11 32 M 131 16 418 -317
12 27 M 54 11 119 - 65
13 23 M 88 10 33 55
14 a8 M 164 14 35 129
15 57 M 60 7 12 48
16 16 M 7 5.5 34 43

Table 7, 6, A. israelii (anterior + posterior)

Vs. A. naeslundii (anterior + posterior)
Wiilcoxon Matched Pairs Signed Rank Test.
T=27 P < 0.05. '
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Actincnmyeonsis in the cervince~-facial ragion Js

crimarily a discase associated with the dentate subicsct,

thu

rte
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In the vast majority of r=g

(o]

cCASEes

(6]

be traced to a dantal sourct

[©]

spical dental

Y

n

\\7

, 2ithrer
abscess or sn 2xtraction wound or Jaw fracture., However,
a few cases dc¢ not seem tc have any direct dental link,
Holmes {1358) reported a case of cervical sctinomycosis
with no aental focus or wound which later spread tc the

f

atient's death. Stanton

}_J

ung and culminated in the

r(;

(196€) regorted a case which involved both maxillary

N

antra in a female of 52 wzars whe had been edentulous

fer a period of 17 years and who had undergcene tonsillectomy

at ths age of 15 years. In the same paper, he discussed

aﬁother case which involved the antrum with no dental focus

apparent first describ by Harsch in 194%5. Sazama
(1965) reported one case of parotid actinomycosis with no

t dental involvement, but the presence or otherwise ’

of teeth was not mentioned. Honkins (1973) also

reportéd a case of primary actinomycosis of the parotid
gland though the patient was dentate, as was the patient

vtreated in this institution with salivary gland infection
(Case 12). 1In another case (Case 13) a partial upper
denture may havé been the agent which, by causing

mucosal ulceration, allowed ingress of actincmyces into
the scft tissue of the cheek, but here again, the patient

was dentate, albeit partially.

A paper by Bowden et al (1975) indicated the
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vrsvalasnee of actineonmyces in dental nlscas which

X

P S - D ey e —~ p + - =
constituted a gan narcanbiage of 3

-+

stretccoccus with 2 mzan
ncst prevalent or

s . . t a3 . _ NI
within the genus,; Ao isr2211ii was the nredcminan

3

o
o9

ecies of actinoryces within dental »lacne with a

R

mzan parcentage of 1€.5.. CléQPIV, actinomyces absund

within the oral microbial flors of the dentate subject.
The relationship of the actinomyces to the

eruption of the testh was regorted by MeCarthy et =21

{1965). This investigation showed that immediately

the .oral.

s

E oo ~E - P R
Jees ware nov present 1

cavity of the 51 cases studied. DTuring th

D

= first yecar

of 1ife, howevar, they became precgressively more
prevalent, such that at 1 year the organism was recovered
from 17 of 292 cases. During the first ysar of life, 12

deciduous teeth normally erupt, and McCarthy et al thus

showed the close depenaence of actinomvces on the prasence
of teeth.

No information, however, has been reported of the
existence of actinomyces in the edentulous subject, and
an investigation was therefcre instituted to clarify the
éffect of total loss of the dental tissues on the presénce
bof these micro-organisms.

Materials and Method

‘Debris was collected from the fitting surface of
complete upper dentures with sterile dental plastic

instruments. These dentures were of varying age, and the
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subjizects had h2en adentulous for a varying oeriocd
wnlich was recorded, A stanuard volume of the serapgin

(A/S Nuance nicro-loo was transferred to 1 nl. phosphats

+

vuffer saline,; and thorcugh disgsrssl was achieved by
gitation using s Whirlimixer, (Risons

Scientific Apparatus, Loughborough.,) Serial dilutions

4+ - - "-l (\‘-5 Ry 4
were than prepared from 10 to 10 7, and these
dilutions were then innoculated (1 standard loop, 0.1 ml.)
onto blocd agar plated, and evenly scread over the entire
surface. The plates were then incubated anserobically

(107 co, 905 H,) at 37°C for 7 days.

2
Colonies were then exanined for the typical
crenated surface and adherence to blood agar wﬁich is
characterigtic of A, israelii. ©Suspected cclonies were
tested with Gram stain, and if they showed Gram positive
bacilli or filaments, then a direct fluorescent test was
carried out as described in Chapter 4 using both A, isra§lii
antiserum and A. naeslundil antiserum as control.
Results
Tetails of the age and sex of sach subject together

with the.length of time edentulous in terms of a period

greater or less than 1 year are shown in Tab, 8, 1. A

ilution of 10~ - was found to achieve the best.

Qs

separation of éolonies for assessment, Approximate
quantification of the organisms present was made on the
basis oan light zrowth (0-10 colonies), moderate growth
(10-40 colonies) and heavy growth ( = LO colonies).

In only one case was A, israelii isolated from a



Cultures of Fitting Surface from Full Upper Dentures

Case Sex Age Edentulous  Edentulous less Culture
over 1 year than 1 year 10-3
1 F 60 + Streptococcus viridans +
2 F 48 6 months Streptococcus viridans +
3 M 67 + Streptococcus viridans ++
4 F 40 2 months Streptococcus viridans +++
Anaeraobic streptococcus ++
Bacteroides melaninogenicus
Vibrio species +
Fusobacterium +
5 M 51 + No Growth
6 F 52 + Streptococcus viridans ++
7 F 54 + Streptococcus viridans +
Anaerobic streptococcus +
8 F 28 1 month Streptococcus viridans +++
Haemolytic streptococcus +
Fusobacterium +
Eikenella Corrodens +
Actinomyces israelii +
9 M 68 + Streptococcus viridans +
10 F 77 + Streptococcus viridans ++
11 M 47 4 months No Growth
12 F 42 + No Growth
13 M 69 + Streptococcus viridans +

Table 8, 1.
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o ‘s MThia . 3~ . < 3 - s - ~
Zrown. this organism was found slone in 7 casas, and

i

was the most crevalent in those cas2s which yislded a

rixed Dacterial flora, Twe samples were found to grow
a flora consigting of 5 separate species. In both

tness cases strepteccoccus viricans grew heavily.

Discussion and Cconclusions

Actinomyces israelii was recovered from thse
subjcct whio had been rendered edentulous most recently,

and from this sample and the other most recently

dzntate (1 2nd 2 months respectively) a flora consisting
of 5 speciles was grown. These flora most closely

resemble the type of admixture of organisms which the
normal dental vlagque would yield. In all the cases
edentulous for more than 1 yvear, a sparse growth was
obtained deveid of actinomyces.

It would agrear that loss of the natural dentition
is followed by a progressive reduction in the Actinomyces
israelii population at least from a site which the
anagrovic requirement of the bacterium would almost
certainly favour. Clearly, hovwever, a longditudinal
study on the effect of total dental extractions wbuld
reveal whether'a gradual diminution of A. israeliil
nunbers paralleled the emergence of the species shown
by Snyder'et al (1967). The presence of just one tooth
or root, nevertheless, is enough to harbour A, israelii

within the mouth, and indeed to produce an actinomycctic

infection (Case 6 and 10).
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intrcduction

Carvico-~- a disease

&P

3
i

gcial actinomvecesi

%)

caavracterised by a marked filbrotic resction in the
hest tissue. This fibresis has bean illustratsd in
Tz, 5, 2 and b, %2 and can cause uvarmanent dis

1ii is susceptible tc most antibiotics

(O]

Lcetinomyeses isrs
(Garrvod, 1952, Blake, 1963%, 1964} and in particular to

renicillin. It is not easy therefore tc understand why

)
[
&)
&
“3
@
=
(¢
ot
(38
-

resolution is so often protracted, and hence treatment is

also of prelonsed duration. Sims (1974) offered several

&
=

k3

suggestions as to why this should be so, amongst wanich

was the theory that the organisms were not easily

-

phagocytosed by the polymorphonuclear leucocytes. He
further surnised that lysosomes relsased by these

“thwarted"

phagocytes could be responsible for the tissue

destruction of tne dissase process. A factcr such as the

f'ilamentous morphologzy of the microbe cculd, hes argued,

be responsible for the initial difficulty in the prdcess
of phagocytosis., Hence an investigation was undertaken

to assess the ability of polymorphonuclear leucocytes to
ingest known actinomyces micro-organisms in vitro.

Material a2nd Nethod

The technigue used was advocated by Wright and
Colebrook (1921) for the study of the emigration of
leucocytes. |

‘A cell 6r round compartment was delineated on a
clean glass slides using paraffin wax. This cell of

aporoximately 1 cm. in diameter was filled with a heaped
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-

Yoisture was maintainsd in the samrle by placin

in a Petri dish linsd with blotiine narer soaked in

D

After incubation, the clot wass shaxen off th

(

jon]

ssrple with a sharp downward Jjerk of the wrist, an

W
o
%]

3

b
4]

'.l-
=
&

jo)

'.._J
3

d

(@)

cells wers carefully washed off the
Sample by gentle irrigation with tissue culture fluid.
{(Parker's 19 tissue culture medium; Flow Labcratories,
Irvine, Scotland). The leucocytes rerain as a single
layer of cells visible as a grey film over:.the glass.
The wax was then removed using a sharo scalgpel,

A known species of Actinomyces israelii (N.C.T.C.
10215), Actinomyces naeslundii (N.C.T.C. 103Cl) and an
an anagrobic streptococcus were each incubated in
tissue culture medium at 37°C for 20 minutes and
several drops of each was pipetted onto the layer of
leucocytes on 3 slides.. One slide did not receive an
innoculum and was Xeot as a control. Each preparation
was covered by a clean dry cover slip and the cover
slip was sesled with paraffin wax around its periphery
to prevent excessive drying. Incubation was then carried
out and progresé of the phagocytic process was
scrutinised at regular intervals using phase céntrast
microscopy on a preheated (37°C) stage. (Leitz

Crtholux with phase attachment). Each slide was incubated

in a moist Petri dish.
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kA

After # hour, the slides were removed from the

9y}

incubation chanber, and the cover siips wers csrefully

remeved, The pre-zvrationg wers fixed in acetons,
N 3 - ) T et alvm: - 2 5 3 o e 5 s
stain2d by the Leishminn methecd, 2nd viewed under lirht

m"{ AYOSOGNE .,

The experirent was carrizsd out on two occasions,

Resulits guantitation of the pha

not attempted, but thers apprearsd to bz no impadiment

to ingestion of any of the test orgzanisms. Bacteria of
both cooes-bacillary ang filaementeous forms of actinomyvees
were ingzested, 2nd up to 15 nmicrobes were s=sen in one

\

v ~r" &k . C . g .
phazocs (71 13 9, 25 9, %)

Tiscussion and conciusions

The tissus damage which results frem actinomyccsis

can be gross ana result in deformity. Since no excgenous

~

-

toxins frem actinomyces have been isolated or csscribed,
the cause can be reasonably assumed to be either from
ccncemitant bacteria where the infection is mixed, or
frem lyscsomes released from the breakdown of the
leucocyte. VYost hacteria ars broken down rapidly within
he wnite cell but some, such as mycobacteria tuberculosis
and brucella species survive such engulfment. Teath of
most micro- or ranisms occurs ”abldly usually within 15
minutes for streptococci (Hirsch, 1974). In terms of a
morghological impediment to phagocytosis, there would
appear from this study to be none - at least in vitro,

Actinomyces have, however, an ablllt“ to deposit calcium

Salta intra-cellularly (unnever 19’”) and tne sulphur
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oolysaccharide-protein matrix (2ine and Cvernan,
19€3%). This calecifisd zatrix may well form a
protactive varrier tc the polymorph which will
physically pr=avent the cell ccontacting thes nmicrobe,
The polymorph may then release th2 1lysosomal enzymes

1,

without being actively damsged as part of a phenomenon

pd

known as “frustrated phagceystcsis.” (Hirschhorn 1974).

ules is a ccmmon finding in

3

Formation of sulphur gra
the active dissase, (Chap. 3 and 4} and the tissue
Qestructibn mzy well be due to runture of effste
bacteria-laden phagocytes and the enzymes released fpom
the frustrated cells. Adcitional difficulty in
resclution of the infection is the fivrctic rzaction of
the host tissue which must impede not only antibiotic

permeation into the affect=d region, but also transport

o
")
3
O

of exudate_both t from the abscess cavities. The
more protracted antibiotic course required for tne

chronic form of the disease would tend to support this
contention since the tissues have a longer periocd to |

"wall off" the infection with fibrous tissue.



Fig. 9» 1. Photomicrograph of actinomyces

israelii species 1lying within polymorphonuclear

leucocytes.
Leishmann stain x 960.

w
Fig. 9> 2. Photomicrograph of filamentous
forms of actinomyces naeslunaii after
phagocytosis.

Leishmann stain x 960,

7jp _



Pig* 9? 3® Photomicrograph of a large
filament of actinomyces naeslundii within
the phagocyte which also has engulfed
another shorter bacillary form.

Leishmann stain x 960.
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An 11 year 0l1ld femwale Caucasian attendea the
Glaszow D2ntal Hospital with a swelling in the left
siae of the mandible of 5 days auration., Psin wss
mocerate.

On examination, the swelling was tender to
palpation and there was a related trismus 2nd
submandibular lymphadenitis., Intrs-orally a grcssly
carious /ghwas noted and radiographs cconfirmed that
periapiecal infection was present.

Under general ansesthesia, the /6 was extracted
and th2 external soft tissue swelling was incised zand
drainsd., Bacteriological examination of the pus showed
the infection tc be actinomycesis, and a totsl of 3
weeks penieillin orally resulted in resolution.

Case 2.

ol

(Female Caucasisn aged 13) This patient complained
of a swelling on the 12ft side of the lower jaw which had
arisen 6 weeks yreviously but had only beccme acute
within the last wesk. An inadeguate pnenicillin course of
2 days had been given by her prectitioner but she had
failed to return to him for further treatment.

On exanination, an acute left submandibular abscess
was noted and a carious /3. Periapical involvement of
this tooth was confirmed radiographically.

nder general anaesthesia, the facial abscess was

incised and the /3 extracted. Pathological examination

of the curettings showed typical actinomycotic granules
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2lthough bacteriological culture failed to isolate the
bacterium due to overgrowth by other micro-organisms.,
The patient was treated with a toctal of % weeks
tetracyecline orally ana resolution was unimcsdes.
Case 3

A 17 year old male Caucasian and a chef by

rrofession, complained of pain and a swelling of the

voos

rizht lower jaw. This swelling

w

i<

had been g¢resent for

(

3 weeks and had been treated with penicillin injections
over the last week by his medical practitioner.

On examination, he showsd a large (3" gianmeter)
fluctuant swelling in the right submandibular area,
and a related carious 7/. This tooth was extracted and
the abscess incised ana drain=d. Bacteriolcygical
examination of the discharge revealed ths infection to
be actinomycotic and the patient had a total of 3 weeks
penicillih.

Case L

A 27 vear old male Caucasian and "fitter" by trade.
The patient presented with a history of pain in the lower
left jaw which had appeared following dentsl extractions
including /7 some 7 weeks previously.

On examination, a tender diffuse swelling rélated
to the left body of the mandible was noted. Intra-orslly,
tnere was no evidence of retained rcots, and a diagnosis
of periostitis was made. Radiographs showed nothing
abnormal.

,The patient'was put on peniciliin theraéy for 1 week

and then erythromycin for 1 week since resolution had not
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occurréda. For the ensuing 6 wesks, the swelling slowly
nisrateu to the submanaibular region where it eventually
presented as a “button"” of erythematous tissue and was
incised anc drained. A swelling anterior to this was
noted at this time in the left submental region which
eventually pointed to trhe surface, This latter swelling
was also incised and the pus was reported as actinomycotic.
A total of 5 weeks penicillin therapgy achieved good
resolution,
Case 5

A 26 year old female Caucsasian housewife. This

patient attended comglainin

=3

of severe throbbing rain in

(i,

trhe right lower jaw, ©She had first noticed the swelling

b

4 weeks previously and had been treated with penicillin,
which had had little beneficial effect,

Examination revealed a large swelling related to

“

ne.mwandible and submandibular region.

-

There was a marked trismus but roots in the 7/ area were

the right angle of t

noted anu confirmed radiograrhically.

Treatment consisted of incision and drainage of the
swelling and extraction of 7/ roots. Pathologidal
examination of the exudate allowed the diagnosis of
actindmycosis and the patient was put on a course of oral
penicillin; She failed to keep repsated agpointments,
and a letter was sent to her medical zractitioner
requesting him to continue the penicillin.,

Case 6
(20 year old Caucasian female factory worker) The

ratient was referréd to trhe Glasgcw Dental Hospital with
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a hard painful swelling in the richt mandible. It had
first arisen 5 weeks rreviously sné had subsided
following penicillin administration from the m2dical

practitionsr,.

‘Clinical exarination revealed s very tard fibrotic
submandlibular swelling on the right side with retained
7/ root in an otherwise sdentulous mouth.

Treatment cconsisted of external incision and
drainage, removal of the root 7/, and a six wesks course
of phenoxymethylpenicillin orally, following the
bacteriological report of actinomycosis,

Casz 7
(4l vear old ferale Csucasian housewife) The

patient wass referred with a painless hard lump associated

L3N
b

fu

with the body of the right mandible. It had arisen 4

Hy
@

weeks after extraction of 37 and had been treated with
little success with a 1 wesk course of penicillin vrior
to sesexing advice at Glasgow Dental Hospital.

Exanination clinically revealed a hard relatively
painless mass about 3 inch in diameter and firmly attached
to tne bone, It was variously diagnosed as périostitis,
an aberrant lymgh nocde acenitis, and soft tissue abscess,
and over a period of L4 weeks it eventually softened and
presented on the skin surface. It was incised and drained
under general anaesthesia but at this time another swelling
was noted anterior to the original lump. Bacteriological

examination of this incision revealed a mixed infection

which included a Gram positive filament. One week later,
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the anterior swalling

-

came to the surface and was

incissd. ALctinomyccsis was confi

3

mea with this ai

w

charge,
and tne patient wos treated with s 5 wseks renicillin

ccurse. 22s5clution was achieved unsventfully.

Caucasian male aged L6 (facteory worker)., This
patient was referred by his dentist with swelling in the
1

eft subrandibular resion which had been prasent for 7

1

2s

weeks., His

o
@

ntist had removed rocts /72 area during

iy

tnis time with no =ffect on the swelling.

-

Cn examination, multiple sinuses were seen in ths
1eft submandibulsr region associated with a diffuse
swelling which sizovsd much induration snd fixation of

gxin, There was trismus znd some swelling in the buccal

sulcus in the molar area. The discharge was noted to-
ccntain a sulphur granule by the clinician,

Following bactericlogical confirmation of asctinomryccosis,
the patient received 4 weeks intra-muscular penicillin to
wnich he responded well. He was reviewed regularly and
3 months after his initial attendance st Glasgow Dentsl
Hospital and School, he was given a check-up appointmsnt
for 6 months time.

At this apyointment, the patient reported intermittent
swelling and discharge over the € month period which he
had not thought-fit to report., 4 recurrence was diagnosed
although there was no active sinus present at the time.

A further 9 weeks oral penicillin was prescribed, and

resolution was achieved.
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rizht bedy of thz mandible. She had s history of
ical removal of 8/, 12 weeks prior to the swelling
agpearing. A wesk after presentation this swelling
reddened on the skin surface and was incised andéd deained.

| Following ths bacteriological report of actinomycosis,
the patient was given a 1 wesek ccurse of renicillin which
caused some gastrco-intestinael upset, and the antibiotic
therapy was thersfore continued with 4 weeks tetracycline.

Resclution was uneventful.

40 year old Caucasian female (assembler) The ratient
attended Glasgow Dental Hospital with an acute painful
swelling in the lowcr left jaw. She had previocusly

(b weeks prior) bsen trsated with 7 days zenicillin and -

presented, she had besn given

&+

the day before she
achromycin by her medical gractitioner,

On clinical exarination, an acute dental abscess
was diagnosed associated with retained /5 root in the
‘otherwise edentulous mouth.

The abscess was inecised under general ansesthesia
and the root removed. A 3 week course of achromycin was
instituted on bacteriologicél diagnosis of actinomycosis.
Resolution was quickly achieved,

Case 11
3l year old male Caucasian (chemist) This patient

presented at Glasgcw Dental Hospital with a large
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sw21ling of the rizht face centred ov

¢}

r the richt
tenyorenanuibular joint. It had baen
wesx and 2 severs itrismus had dsveloped prograssively,

Although clinical examination was of nacessity limited

intra-orally, a pericoronal infection of the partiszlly
eruptea §7 with submassetsric abscess formation was
diagnosed. Radiczraghs confirmed tne impaction of §7
and revealed no other source of infection.

zenicillin was prescribed initially with 1ittle
success, and eryvthromycin was substituted. Over the

next 10 days the sw=2lling reduced slightly, the trismus

—

(

became less profound, and the patient became more

coinfortable The antibiotic was withdrawn after a 10

aay course and the swelling reduced rprogressively and
was notea to descena towards the angle of the Jaw,
Two weexs later, reddening was noted superficially,

and kaclin poultices wers adninistered in an attempt to

)

@

ncourage pointing of the abscess. J$ix days after the

3

eadening first appecared, the abscess discharged

s
4

spontansously, and pus was collected. Furtﬁer surgical
investigation was carried out under general anaesthesia
the same day to ensure total evacuation of the abscess.,
Bacteriological examination revealed the infection
tc be actinomycosis, and a total of 5 weeks penicillin
was prescribed. Good resolution was achieved over this
veriod and on the sixth week, the impacted 8/ was
surgically removed under.local anaesthesla. Zrythromyicin
was used as a prophylactic anti-microbic over a 1C day

period. Healing proved uneventful,
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Case 12
22 year o0ld female Caucasian (stuient) The
patient was referred for surgics2l opinion having bheen

tresated Tor a pain dysfunction syndrome of the richt
tenporomandibular joint. ‘hen examined, a tense

rainful swelling in the region of the right cheek and

rarctid area was noted. Pus could be expressed
through the orifice of the right parotid duct, and thers
was a severe trismus which rengered intra-oral examination

difficult. Peniciilin therapy was instituted and two

weekKs later the abscess was incised and drained extra-orally.

Bacteriological examination of the pus revealed a mixed

infection hesvy in Zikenclla corrodens but with A, israslii

I

rresent, Fluorescent antibody testing of the 3 day
anaerobic culture ccnfiprmed this latter organism's
presence, Clear saliva was noted 24 hcurs after incision.
The patient was reviewed regularly over the ~
sﬁcceeding mcnths, during which penicillin V, erythromycin,
clindamycin and cephalexin were used for psriods of
&, 5, 2.5 and © weseks respectively. Discharge from the
wound continued for scme 10 weeks but became more scant
prcegressively. The trismus was steadily but slowly
clieved. The resolved abscess caused some scarring due
to severe fibrosis but the patient was unwilling at that
time to consider plastic surgery. Sialograms taken 11

weeks after cessatibn of antibiotic therapy showed only

minor areas of gland damage.
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patient was referred to the Glaszoy Tenial Hospital by
a general hospital with g lafge painful swelling in the
ri,ht chesk. He had first noticed pain in this area some
10 weeks previously, but the swelling had only develope
within the last 3 weeks. He had regorted ulceration of
the cheek in this area when a new partial uprer denture
hzd bheen fitted bhefeore any disceeonfort had started. WNo
dental focus was foﬁnd.

Treatment involved incision and drainage undsr
general anaesthesia with liberation of copious pus.
Immediate bactericlogical examinstion wss carried out,

and a positive flucrescent antibody test cenfirmed
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actin The patient was given Intra-nuscular
renicillin and was maintained on oral
5 weeks., Resolution was rapid and the trismus was relieved
markedly within 2 days.
Case 14

The patient was a 13 year old Caucasian schoolgirl
who was referred by her dentsl practitioner with an acute
left submandibular abscess related to a earious /8. The

agpearance of the swelling allowed a provisional diagnos

|

s
of cervico-facial actinomycosis to be made. The swelling
was of 2-3 weeks in duration, and had been unsuccessfully
treated with penicillin.,

Under general anaesthesia, the /G was extracted and

the abscess was incised. Imnediate bacteriolozical



134

st Fm o~ s 4 ~oa. = —~ ; . . - \
testing with Gram anid fluorcscent stsin confirmed the

’J.
(n

s e e e < e g v s
clinical digcgnecsiz, and the patient was tresated with

1

oral penicillin for 2 weeks, Tollowed by erythromyicin
fer 2 further 2 veexs. Rwesolution wss aehisved, thouzh
g0om2 scarving remainged on the skin surfaca, This was

consicered due to the florrid complexion of the child.

A 32 vear old Csucasian sales representative was
referred from the Periodontelogy Terartrent of Glasgow
Tental Hesgpital and School with an acute alveolar abscess
associated with /5. This tooth was extracted uneventfully,
but 10 days later a2 returnad with severe pain in this

region. The /c wss susgpected tc have a pulpitis, and a

K, and oral p2nicillin V was

@]

escribed.

Y3

-~.

He was seen periocdically over th2 2nsuing 3 weeks,
and during this time the buccal sulcus /5¢ area becams
progressively more swollen, until fluctuation was
elicited andg the abscess was incised intré—orally.
Culture of fhis discharge revealed a mixed infection of
streptoccccus viridans and haerophilus influenzae.
Erythromycin was grescribed and impgrcvenent was notsd
within 2& hours. OSome 23 weeks later, however, the
swelling recurred, but mainly related to the body cf
the mandible in the /53 Pegion; The /3 was extracted,

and ampicillin prescribed tozether with instructions to
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uvse saline mouthwashes copiousiy. Radioczraphs at

this time showved small punched out areas of
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nandible in the /5-8
nosis of subperiosteal osteomyelitis

was made, snd imrediaste arransements were instituted
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d hone surgically.
The cperation was carried cut under intubation
Zeneral énaesthesia, and ceporex was prescrihed over
the following we=k.
Healing post-coperatively was good, but a hard
s50ft tissue nodulé was pslpated in the left submandibular

region which gersisted and moved towards the mid-line
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over a nparioa of The swelling was painl s
and failed to resgond to further antibiotic ccurses of
ceporex and tetracycline., After this 3 months, however,
radiographs confirmed the clinical impression that the
which

bon2 had hesled. A further 3 months elzpsed during

6]

H
]

tire the swelling established itself in thes submentsl
region bhut remained static. It was finally decided to
re-admit the patient for surgical jissection of this
nodule but}before this could be done, the swelling
rresentsd on the skin surface, and discharged thrcugh
multiple sinuses. A pus sample was talken, and a
diagnosis of actinomycosis was made on bacteriological
examination of the granules present,

Penicillin therapy was instituted immediately,
and the.drainage was encouraged with magnesium sulphate

dressings. Penicillin was prescribed fcr € weeks.,
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& 39 year ola fewale Csucasian was referred hy
ner dental gractitioner with p2in in the lower anterior
ment. She had underzcne removal of the lowsr anterior
teeth 11 weeks previously. The pain was constant and
was exacerbated by palpation in the labisl sulcus. 4
small sinus was noted in the 57 reglon and radiograghs
of the %-/-% region revealed an i1l cefined area of
radiolucency consistent with the :rovisionsl clinical

aiagnosis of osteomyelitis The gaticnt was given

(18}

5CC mg. lincomycin intra-muscularly and 2 da2ys later tihi

was repesated. ‘Ths acute symptcms subsided and a curstta

W
g

e
was undertaxen under local gnaesthesia, L dsys after her
initial presentation., At this time, the porovisional
clinical diagnosis wss amended to 2n infected residual
dental cyst.

Histovathological examination of the lesion revealegd
it to be 2 keratocyst with numerous bacteriz within the

predominantly colonies of Gram-positive branching

.L

luren,

filaments consistent with actincmyces, A di:

su

gnosis of
kerato cyst was a superimposed actinomycotic infectidn
was hence established. The patient was ssen at intervals
over the following 8 months durings which time healing
proved uneventful and new dentures were satisfactorily
provided. Further progress could not be established
adue to the patient breaking repsated agsointments.
Case B

The patient was a L4C year old female Caucasian,
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She attenued the Periodontclegy Department of the
Glasgow Dental Hos:ital with an "inflamued gum® in the
/3L region. A swab from the interaental region was
reported by the microbiology department as containing
a Gram positive filament which could b2 an actincmyces,
although culture was not possible, After 9 we=ks
conservative treatment, a gingivectomy was carried out
but this failed tc effect resolution, and the patient
returned after € months, when the /L5 were extractsd
due to bone loss in the region related to trauma in

<

1o

[}

lateral mandibular excursion. Path rical examination

G

of the tissue revesaled actinomyces like micro-orzanisms
in the attachasd granulation tissue.

The patient was recalled in 4 months when healing
was seen to be satisfactory,.
Case C

A 6 year old Caucasian schoolgirl presented ~.
complaining of pain in the upper risght gnadrant of the

mouth of 3 days duration. On examination a partially

erupted 5/ was noted which discharged pu

wm

on digital
Pressure. Radiographic examination revealed a carious
incompletely fcermed tooth and this was extracted under
general anaesthesia on the day of presentation,
Histopathological examination of the descalcified
‘tooth revealed micro-organisms ccnsistent with actinomyces
within the pulp.
Case D

A 21 year old female Csucasian presented ccumplaining
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of a persisteant palatslly discharging sinus in the
&/ area. The tcooth had bzen root treatec some U4
vears praviously and rsdiocgraphically there was 3

aistinect ares of geriapical radiclucesncy consistent

~with an apical dental cyst. Accordingly, it was

decicged to extract this tocth under loca
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fcllowed by a curettage of the infeected cyst cavity,

's were exanined histopathologically
and coclonies of micro-organisms were noted which wers
consigtent with zctinomycas. A swab was talien of the
wound 2 weeks later and actinomyces naeslundii was
isolated bacteriolozically. Healing, however, was
unimpsded and a check radiograph 3 months later showed
normal hons regenération.

Case X

The patient was a 65 year old female Csucasian.

This lady had undergcne surgary in the right mandible for-
removal of an ossifying fibroma 5 vears nreviously. This
had recurred, and the lesion was removed uncer intubation
general anaesthesia.

Pathological examination of the excised tissue
revealed the lesion to be Paget's disease with organisms
morphologically and tinctatorially ccnsistent with
actinomyces. The wound failed to heal, and was
re-curetted surgically U8 days later. Once again,
actinomyces were réported from the paraffin sections.'

Case F

This patient, a 76 year old male Caucasian, underwent
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the Jaws. The roet was exanined aleong with associated

sranulation tissue znd = rtion of sequastranm The

r ~
u‘)

nathologist rerorted actinomyces-like micrec-orzsnisms
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related tc the beone frazment which showed the typiezl

stological agpearance of Paget's dises
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Case G
Feiale (Caucasianj, 18 years of age. The patisnt
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presented with a comglaint of pain and swelling in the
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ically revealed a

bony swelling dbucecal of the alveolus in ths €5/ recion.
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ent throuzh which g¢us could bes exuregsed
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pre
cn pressures, A swab wés takken of this dischar
patient was radioZraghed. The x-rays revesaled an ill
defined patchy rsdiopacity contrasting with radiolucency:
and consistent with the aposarsnce of a conmplex coroositqk
odentore in the 65/ area. An inecidental finding was an
unsrupted 5/ 1ying in horizeontal position with the crown
anteriorly. Bactericlorical examination of the pus
revealed an actinomyces species in a mixed bacterial
flora.

The.odontome was removed surgically under penicillin
cover, and the antibiotic was maintained during the
post-operative phase. Healing was good, and the general
medical practitioner agreed to continue penicillin therapy
for 6 weeks., Histopathological examination of the excissd

lesion confirmed the clinical diagnosis of a complex
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odontome, and rzportad asctinamycss-like op
associsted with a mixture of acute and chronic
inflamsatory cells within the cdontors,

Follow=-up was not pousible due to the natient

not zxzseping approintments,

The patient, a L1 year old wale Caucasian,
oresented with a hard swelling in the lower labial
sulcus assocciated with 21/12. Radicgraghs revealed

an agical dental cyst involving the apices of these

=3

four incisors, and the testh wsre extracted togesther

with 2nucleation of the cyst. 3Both 1/1 wers non-vital.

The pathology repgort indicated that maosses of

-

~

>ram positive branching filaments were nresent within

S~

the cystic cavity, and were consistent with actinomyvces.

No

)

arther clinical detalls were cbtained.

Case J

V)

A 25 year old femaie Caucasian attended the Glasgow
Dental vchool complaining of a recurrent swelling in the
left cheek., This had arisen on 3 occasions since
extractions had besn performed in the left mandibular
molar quadrant 1 year previously; The most recant
episode had started 2 weeks prior toc her presentation and
oral penicillin which had been.prescribed by h2r medical
practitioner had failed to effect resclution. Clinical
exarination revealed a small rcund nodular swelling
(approximately 1 cm. in diameter) within the substance

of the cheek just anterior to the masseter insertion.
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to tre lower bordsr of the mandibls, whilst

Jraghs suowsd retained /C7 rocts. 4 dizgnosis

of chrconic adzsnitis of a facisl lyzph noas was made
and the Tcellowing day the roots were remcved and the
"lyzoh noce™ dissected out under lcecal anassthesia,
Histcpatholozical examination of the lesion revealed
an actinomycotic abscess with striking actinomycotic
granules within the inflammatory exadate., The patient
returned 6 days later for removal of sutures and 2

7 da2y course of terramycin was vrescribed. Rescglution
was slow and scme 5 weesks after surgery a further 2
week course of terpamycin was given. Resolution was

unevantful therafter and the nstient was discharge

(o))

.
Case &

A 70 year old ferzle Caucasisn attended the
Dental Hospital complaining of a swelling in the upper

izht jaw, On examination, a'sinus was noted in the

LL/ region, and radiograghs revealed a residual dental
cyst. After a short courses of penicillin V, the cyst
was surgically enucleated, and the patholegy report
indicated actinomyces-like filaments within the cyst,
Healing was unimpeded, and 4 weeks later the patient
was discharged.
Case L

A 35 year old Caucasian female presented with a
swelling in the floor of the mouth of 4 months duration,
It was not painful and had altered little in size since

it had first been noticed. On examination, a small round
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firm swelling asppreximately 0.5 cm, Iin diameter was
noted tc the right side of trh2 lingusl fraenum. A
previsional diangosis of a muccus cxtravasation cyst

which had undergone fibrosis was made.

The swelling was excis2d under local anaesthesia
and the histopathological examination reported the
lesion as a lymphoepithelial cyst containing bacteria

moroholorically consistent with sctinonyces suscies.,
-~ - 2 -
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