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The iiiajority of the numerous studies of the bacteriology of 
the pulp and the periapical region have been performed on ex- 
tracted teeth. Owing to the grave risk of containination that this 
procedure incurs, however, it is nowdays generally the practice 
to take the sample from the tooth in situ. 

Among the recent studies of the bacteriology of the nonvital 
pulp in which the samples have been removed via the root canal 
are those by Grossman R- Christian (1952), Dietz (19521, Slack 
(1953),  Eklof (1955),  Cran (1956),  and Macdonald et al. (1057).  
The material of Grossman R- Christian consisted of over 1,000 
"pulpless teeth". Grossman (1950) defines a pulpless tooth a s  
one the pulp of which either has  been removed or is dead. Slack 
studied the bacterial flora of 514 "infected root canals". Cran, 
who compared the results of aerobic and anaerobic cultures, 
would appear from his earlier paper (1'354) to  have included vital 
teeth in  his series. None of these authors state whether the pulp 
cavity was intact. In all cases samples were taken either before 
or after treatment. 

Dietz made bacteriologic exaniinations of 65 pulp-involved 
teeth in which the pulp cavity was described as  probably uncon- 
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taiiiin:ited from the saliva. Samples were taken :it the first ap- 
pointment. ‘I’he first culture was not perforriled anaerobically. 
Growths were obtained in the case of 19 of these 65 teeth. Direct 
smears froiii the pulp were also exaniined. In  a few instances 
where there was a gangrenous odour bacteria could not be de- 
inonstrated neither by culture nor by smears. 

Gir thof  ( 1953) and Ekliif performed studies on non-vital teeth, 
taking bacteria specinlens before trentiiient was begun. l hough  
Rkldf specifies whether or not the pulp cavity was open on treat- 
inent, he ctniits to say whether it had been opened on a pre\iour 
occasion. 

MrrctJonnltl & co-workers ( 1957) exaniined 46 intact teeth found 
to be non-vital as  a result of trauina. The samples were t* 1 <en 
under strict aseptic conditions before the pulp cavity was opened 
prior to treatment. The first cultures were performed only in 
liquid media. Growths were obtained in respect of 38 teeth, a 
total of 7 1  strains being isolated, 23 of them anaerobic. Aerohic 
streptococci were found in 20 cases and anaerobic grampositive 
cocci (nn:ierobic streptococci) in a further 12. A nuinher of other 
strains were isolated; they were found in up to six teeth. 

‘The retison why the present bacteriologic study was restricted 
to ”non-vital teeth” having intact pulp cavities, although this 
group constitutes only a sninll part of a clinical endodontic ma- 
terial, is that, as salivary cont:iiiiination w:is highly iniprdxible, 
the path of infection niiglit have been different froni the usual 
one. Moreover, the group was clinically well-defined, so that the 
i1i:itcrial m i y  be expected to he hoiiiogeneous. 

Ctrse inc i ter id  - Only single-rooted teeth with pulpal necrosis 
in :in intact pulp cavity were accepted for the present study. 
Apart froiii those with intact crowns only teeth witli superficial 
carious lesions, fillings and fr:ictured enainel were included. A 
tot:il of 36 such teeth were obtained over ii period of three conse- 
cutive terms ( 1<)53--5G) f r o m  81 pntients rbceiring trentiiient at 
the 1)epartineut of Endodontics of the Royal School of 1)entistry 
in Stoc I< Iiol 111. 
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Nineteen of the 36 teeth had intact crowns, seventeen had 
superficial carious lesions, enamel fractures or minor fillings, 
and 28 teeth presented radiographic evidence of periapical 
changes. There was a gangrenous odour in one half the teeth. 
(Table I ) .  

Clinical diagnosis - The pulp cavity was regarded as being 
intact in teeth having intact crowns, superficial lesions, fractures 
of the enamel or filled superficial cavities. In  these cases the 
absence of any passage to the pulp chamber was confirmed with 
:i fine file after carious dentine and fillings had been removed. 
When the pulp cavity was opened the complete necrosis of the 
pulp was demonstrated by exploration a s  f a r  as the apex with 
a broach. During this ex:iminntion the presence of any gangre- 
nous odour was noted. When none could be found, and in cases 
of doubt, the opinions of two other persons were obtained. 

METHOD 

Bacteriologic technique - Strict asepsis was observed. Instru- 
ments, cellulose points, etc. were kept sterile in  closed cassettes 
with overlapping lids. 

The tooth to be examined was isolated by iiieans of a rubber 
dam and then rinsed, as were the clainps and  surrounding par ts  
of the dam, with hydrogen peroxide (30 per cent) and 10 per 
cent iodine spirit. Iininedintely before the pulp chamber was 
opened the dentine powder from the site of drilling was trans- 
ferred to dextrose serum broth and Brewer’s thioglycollate broth. 
The pulp chamber opened, samples were obtained by means of 
Miller files wrapped in cotton wool and placed on blood agar 
plates for aerobic and anaerobic cultures. I f  the pulp residue was 
dry, sterile physiologic saline was introduced into the chamber. 
Samples were taken with cellulose points for culture in dextrose 
serum broth and Brewer’s broth. Samples taken with Miller files 
wound with cotton wool were placed on two object glasses for 
Gram and Gienisn staining. The root canals were cleaned with 
root canal files and by flushing with physiologic saline. In 
some cases new samples were taken when the canal had been 
cleaned. Both the Miller files and the cellulose points were con- 
ducted into the periapical tissue until a pain reaction was elicited. 
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Table 11. 

Frcqrieneg of uurioris cizlhred sfrains 

A l p h a  streptococci (viridans-lnctis group) 
Gamin:c streptococci (viridans-lactis group) 
Str. liquefaciciis 
Str. zgmogenes 
Anacro l~ ic  htreptococci 
Neisseria 
\‘ei 1 l o  11 e I 1  a 
Diplit heroids 
JaAolracilli 
Other Gram-positive rods  
Ihcteroides 
Fu sol)ac t er i :i 

5 
I 
1 
1 
8 
2 (1 an:icrobicl 
2 
5 (4 anaerobiti 
3 
2 
1 

11 

42 
- 

Mixed cultures were found in 13 cases out of 21. 
Fusobacteria and streptococci were found together in  10 cases. 

In  the laboratory a streak of Staphylococcus nurezis w a s  made 
on the blood plates to  accelerate growth and to facilitate identi- 
fication of any Haenzophilus influenzae. The anaerobic culture 
on blood agar was performed in a n  anaerobic jar, which wa5 
evacuated three times and filled with nitrogen. A vessel contain- 
ing pyrogallol and potassiuni carbonate was placed in the ja r  to  
absorb residual oxygen. 

Liquid media were incubated for one week, and aerobic and 
anaerobic solid media for 4 days and one week, respectively. 

COMPOSITION OF T H E  M E D I A  

S e r u m  dextrose broth - One kilogram niinced beef to one 
litre of water; left to  stand in the cool for 24 hours; boiled for one 
hour. To a portion were added 20 g dibasic sodiuni phosphate 
and 10 g dextrose, and made up  to one litre with the broth. 

Thioglycollate broth - - 3.75 nil of :i 20 per cent cystine solu- 
tion, 5 g dextrose, 0.75 g agar-agar, 2 g sodium chloride, 15 g 
Bactogen or Aininosol (protein hydrolyzate), 5 g yeast extract, 
0.3 in1 thioglycolic acid (conc.), 0.002 g methylene blue, pH 7.6--- 
7.8, :rqu:i font. :id 1,000 g. 

Each tube contained 10 nil. The contents were senii-fluid. In 
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No. 

1 
2 
3 

4 
5 a) 

ib) 

8 a) 
(b) 

10 a )  
(b) 

14 
15 a) 

(b) 
16 
17 
19 
20 
21 
25 
26 
27 
31 

32 
34 

35 

.- ~~ 

Table 111. 
Results of cullurc in initial medium. 

Initial 

Br - 
+ 
+ 
+ 
+ 
+ + 
+ + 
+ 
+ 
+ 
+ 
- 
+ 
+ 
+ 
+ 
+ 
+ 
!- 
+ 
+ 
+ 
+ 
+ 

~ 

2 1  -I 

1 ~- 

3X - 
+ 
+ 
- 

+ 
+ 
+I 

+ 
+: + 
+) 

+ 
+ 
- 
+ 
+ 
+ 
- 
- 

- 
+ 
+ 
+ 
- 
+ 
+ 
- 
6 -  - 

B a c t e r i a  

1) aerobic diphtheroids 
1) alpha streptococci 
1) fusobacteria, 2) anaerobic streptococci, 3)  anae- 

1) anaerobic diphtheroids 
1) anaerobic diphtheroids 
1) fusobacteria, 2) anaerobic streptococci, 

1) fusobacteria, 2) Veillonella 
1) Ncisseria 
1) anaerobic Gram-positive polymorphous rods 
1) Bacteroides, 2) anaerobic Gram-positive poly- 

1) Streptococcus liquefaciens 
1 )  fusobacteria, 2) anaerobic Gram-positive 

robic diphtheroids, 4 )  anaerobic Neisseria 

3)  anaerobic diphtheroids 

morphous rods 

polymorphous rods 

1) gamma-streptococci (viridans-lactis group) 
1) fusobacteria, 2) anaerobic streptococci 
1) 2) alpha streptococci 
1) ,* 2) anaerobic streptococci 
1) 2 )  ,, 
1) 2) 1, 

1) Streptococcus zymogenes 
1 )  alpha streptococci 
1) fusobacteria, 2) alpha streptococci, 

3) lactobacilli 
1) anaerobic diphtheroids 
1) alpha streptococci, 2)  anaerobic streptococci, 

1) fusobacteria, 2)  anaerobic streptococci, 
3) lactobacilli, 4 )  Veillonella 

3) lactobacilli 

(a)  = root canal sample (bl  = sample from periapical area 
+ =growth 
- = no growth 
Ds = serum dextrose broth 
Br = thioglycollate broth (Brewer) 
0 = aerobic blood agar, Ox = anaerobic blood agar 
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Table 1V. 
Comparison of cfinical and bacferiologic findings. 

~ 

Bacteriologic findings , Clinical findings 
I 

1 
~ 

26 Periapical changes 22 

~ 

Total 

. . . .  
. . . .  I I N o  changes 4 26: 

I 1 Impaired . . . . . .  15 ~ 

I 
! 

~ 

36 1 Bacteria 
~ 

1 

~ 

~ 

1 i 
I 

1nt:lct . . . . . . . . . .  11 261 -. 
. __ ~~ 

j N o  bacteria . . . . . . . .  10 
j 

I 

i 
I 

I I 

Impaired . . . . . . . .  2 ' 
Intact . . . . . . . . . .  8 10,  

I 

Bacteriologic findings 
~ 

i Total Clinical findings 

Gangrenous smell . .  18 Ihcteria . . . . . . . .  18 1 
N o  bacteria . . . .  O 18' 

I 
~ No sine11 . . . . . . . . . .  18 jBacteria . . . . . . . .  8 ~ 

._ 

~ 1 No bacteria 10 18 I . . . .  1 

order to drive off the oxygen, the tubes were warmed c:irefully 
the same day as the inoculation was performed. 

Blood agar - Nutrient broth (as above) with 2 per cent agar- 

A number of media were used for differentiation. 
The differentiations were performed with the guidance of 

Bergey's Manual of Determinative Bacteriology, with certain 
inodifications (Frostell ,  1957). 

Streptococci were differentiated according to colony 1uorpho- 
logy into alpha, beta and gamma types. Those growing as blue 
colonies on blood agar with gentian violet (1/20,000) were dif- 
ferentiated into viridans, lactis and enterococci groups. The types 
of enterococci were differentiated. 

The lactobacilli are defined as grainpositive non-sporf'orming 
rods not producing catalase and growing on tomato agar a t  pH 
5.0 (Charfton k Spies, 1956). Certain lactobacilli that do not grou 
at such low pH (Morris, 1953) have been assigned to the group 
atypical grainpositive rods. 

agar, 5 per cent defibrinated horse serum. 
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Diphfheroids are corynebacteria-like grainpositive rods - 
aerobic or anaerobic - possibly banded or beaded. 

There were some granipositive rods which resembled diphthe- 
roid ones as regards colony morphology and niicroscopic picture, 
which were inactive to carbohydrates, and which were catalase 
negative. These were placed in the group ntgpicnl grclmpositive 
rods. 

Anaerobic gramnegative rods with pointed ends were classed 
as f usobacteria. Though they sometimes occurred in long fila- 
ments in cultures they were still regarded as fusobacteria i f  they 
were of typical appearance. 

RESULTS 

The material and results are presented in Tables I--1V. 
In no case did growth occur in cultures from specimens taken 

from the dentine. 
In the case of 21 of the 36 teeth micro-organisms were cul- 

tured. They were observed in smears from 16 of these 21 teeth 
and in 5 of the remaining 15 teeth. Thus, in 26 cases in all bac- 
teria were demonstrated in either culture or smears, if not in 
both. 

In all 21 cases in which bacteria were found in the cultures 
growths were obtained initially in the Brewer broth; on the 
anaerobic blood agar plate they were found in 16, in the serum- 
dextrose broth in 12, and on the aerobic blood agar plate in 7 
cases (Table 111). The types and distribution of the micro-organ- 
isms are given in Tables 11-111. 

Of the 26 infected teeth 22 presented radiographic evidence of 
periapical destruction, while the 10 uninfected teeth presented 
such signs in 6 cases. 

Eleven of the 26 infected teeth had intact crowns, while 8 of 
the 10 uninfected teeth were intact. 

In 17 of the 18 teeth with gangrenous odour micro-organisms 
were obtained in the cultures, and in the remaining tooth they 
were observed in the smear. In the 18 teeth with no gangrenous 
odour, cultures demonstrated micro-organisms in 4 cases 'and the 
smears in a further 4. 

3 - Acta odont. scand. Vo1. 18 
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The sniallness of the material is due to the strictness of the 
clinical selection ninde. Thus, 110 teeth with crown restorations 
were included, as  in such cases it is impossible to decide whether 
the pulp cavity is intact unless the crown is removed. Many 
teeth with fillings had to be excluded because coiiiiiiunica- 
tion could be delnonstrated between cavity and pulp chamber. 
The material contained only singlerooted teeth, chosen because 
it is easier to take bacterial samples froni the anterior part of the 
tl e 11 tit ion. 

The speciiiiens were taken through the root canal with tlic 
tooth in situ. This procedure, which is a simple one to perforin, 
involves less risk of contniiiination than when samples :ire taken 
in connection with apical resection or after extraction. 

In the present study the risk of contamination existing when 
saniples are taken froni teeth having deep proximal cavities was 
avoided by selecting teeth with essentially intact crowns, and 
entry Lo the pulp chamber could thus be made at  a distance from 
the edge of the rubber dam and the gingival pocket. 

The samples were taken on the occasion when the pulp cavit3 
w a s  first opened, before any forni of treatment had beeii per- 
forined. In iiiany studies no  distinction waq drawn between such 
s:rinples and those taken after one or inore stages of trc~atincnt 
(for instance, Grossmcin, Slnck, Cran ) .  This gives a false picture 
of the original bacterial flora, since sonie micro-org:tiiisnii :ire 

particularly sensitive to  treatment, while others :ire 1110rc re- 
sistent. Thus, EIcliif found that anaerobes rapidly dis:tppcard 
during the course of treatment. Enterococci and yeasts werc, on 
the other hand, particularly resistent (RPnder Ce- Seltzer, 1950, 
1952) -~ for instance, to local antibiotic therapy. 

It mas inipossible to demonstrate any definite connection be- 
tween the infection in the pulp cavity and periapical reiorptive 
osteitis. Such changes occurred in this material, as  in  others, in 
teeth with and without manifest infection. However, negative cul- 
tures and smears are  insufficient evidence that  a n  autolysis of 
pulp would give rise to apical changes visible in the radic~graphs. 

I n  al l  cases with gangrenous odour bacteria were found. The 
presence of :a gangrenous odour when the pulp cavity is first 
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opened could therefore be accepted as proof of infection. Dief z  
reports several cases with gangrenous odour in which micro- 
organisms could neither be demonstrated by culture nor in 
smears. It should be borne in mind, however, that the sense of 
smell is highly subjective. Moreover, odour cannot be used as a 
criterium of infection after treatment has been proceeded with. 
There seems to be no study of the bacteriology of pulpal gangrene 
in which the relationship between the gangrenous odour and the 
occurrence of particular micro-organisms has been examined. 
The anaerobic bacteria are probably a factor of significance in 
this connection. B@e (1941) considered that a very pronounced 
putrescent odour is present where fusobacteria and streptococci 
grow together. In the present study it was observed that a strong 
odour was generally associated with anaerobically incubated 
blood agar plates that had been inoculated with samples from 
infected root canals, whereas in the case of aerobically incubated 
plates the odour was much weaker. 

The study reveals the importance of using anaerobic as well as 
aerobic media in studies of the root canal flora, since the pulp 
cavity seems to provide an environment poor in oxygen, especially 
in the case material in question. 

The samples were transferred at the chair to both fluid and 
solid media. The use of solid media permits an estimate to be 
made of the degree of infection, i.e. the number of bacteria in the 
sample and the quantitative composition of the flora. It was oc- 
casionally possible to exclude one or another colony of, say, Sfa-  
phylococcus albus, that lay outside the inoculation smear. It 
sometimes happens in laboratory work that only one particular 
strain - say Staphylococcus albus - is demonstrated in fluid 
media whereas in solid media it is absent, and a more typical 
root canal flora can be shown. 

As  previously shown, micro-organisms were observed in direct 
smears from the pulp chamber in 5 cases, although there was 
no growth in the cultures. It is possible that the micro-organisms 
observed in the smears were dead ones, and this would then in- 
dicate only that there had been infection previously. It is more 
probable, however, that the culture technique was not suitable 
lor these niicro-organisms. So long as the substrates and methods 
used clearly do not provide suitable conditions for the complete 
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root c:inal flor:~, i t  will be necess:iry - jn studies of this type, 
a t  Icast -- to exaiiiine stained siiiears from the pulp ca\itg. An- 
:rerobic culture in hydrogen might have provided better results. 

Pr:icticnlly all studies of root canal b:icteriologg haye, how- 
ever, heen perforiiied with liquid media at the first isolation in 
which certain types :ire overgrown 11y others so as to he unitlenti- 
fiable. 

The results of cultures on dentine drillings from the cavity 
wills and the site of exposure suggest that the infection had 
probably not reached the pulp chaniber from the oral ca\ ily uici 
the :ireas from which dentine was reiiioved for culture Other 
paths of infection - for instance, blood and lymph vessels --- 
iiiust be considered. I n  spite of this, the flora ~ : I S  generally such 
:is is coiiiiiionly found at sites in  the oral cavity where there is 
little oxygen. 

Growths were obtained in  the present study in 21 of 36 teeth, 
and hacteria were demonstrated in the sniears of a further 5. 
l l irtz  (1052) obtained growths in 1 9  out of 65 cases, the siiie:ir\ 
revealing micro-organisnis in a further 16 cases. He conqidered 
that the bacteria in these teeth were not vital. A more likely ex- 
pl an :i t ion is t ha t the mi cr o-or g:iiii siii s c ou Id n o t mu1 t i ply h ec a u sc 
the s:iniples were not cultured anaerobically froiri the start, or 
because for other reasons the media provided :in unfavourable 
environment. 

The study perforiiied by Macdoncrltl e t  (11. (1957) bears :I clo\e 
resemblance to the present one. The frequencies of orcurreiice of 
streptococci for aerobic growth were 52 and 38 per cent respec- 
tively, and for anaerobic coiiditions 31 and 38 per cent. I n  both 
iiiaterials there was a number of other aerobic anti an:terobic 
strains. The most striking difference in the results is the frequent 
occurrence of fusobacteria in the present material -- 52 per cent. 
Recently, Shovelton & Sidewuy (1960) have showii that an:ierobes 
are very coninion in pulpless teeth. They found fusobacteria in 
nearly 30 per cent of their positive cultures. 

Non-infected pulpal necrosis is certainly not so coniiiion a s  
the literature would suggest. From the clinical standpoint they 
should, however, be revealed by the first bacteria samples so that 
the appropriate medication can be given. In cases where the 
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initial bacteria samples gave no culture the treatment could 
generally be coinpleted a t  two appointments. 

In one half of the cases in which bacteria were denionstrated 
there was a pure culture. The iiiixed cultures disclosed a strik- 
ingly high frequency of fusobacteria. It is reinarkable that  the 
coinbination of streptococci and fusobacteria is so coiiinion. B#e 
(1941) supposed that the presence of the former favoured the 
growth of the latter. 

No study was made of whether the isolated inicro-organisms 
were obligate anaerobes or whether they were facultative an-  
aerobes, which did not grow under aerobic conditions in the first 
culture. However, i t  proved that  certain strains that grew only 
under primarily anaerobic conditions on the first isolation ap- 
peared after soiiie time in an  aerobic environment. In  Case 21 the 
growth appeared in the Brewer tube after 48 hours, but in the 
dextrose tube it did not appear for 6 days. 

SUM MARY 

The authors haye performed a bacteriological investig a t' 1011 on 
36 teeth with non-vital pulps, the pulp cavities of which were 
intact, i.e. the pulp cavity was surrounded by hard dentin. Only 
teeth with intact crowns or teeth with enamel fractures or small 
cavities were studied. The samples were cultured aerobically and 
anaerobically on solid and liquid media. Smears were taken from 
the pulp debris for microscopical examination. All the samples 
were taken from the root canals, when the pulp chambers were 
opened for the first tinie. 

Results 

1 .  Micro-organisms were found in 26 teeth, 22 of which had 
roentgenologically visible changes around their apices. Six out of 
the reiiiaining 10 non-infected teeth had such changes. 

2. Eleven out of the 26 infected teeth and 8 out of the 10 non- 
infected teeth had intact crowns. 

3. In one half of the cases (18 teeth) there was a gangraenous 
odour. The presence of micro-organisms was denionstrated in 
sine:trs or by culture methods in all these cases. 
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4. In the other half of the niaterial (18 teeth) micro-org:inisins 
were found in 8 teeth only. 

5.  Micro-organisms were cultivated from 21 out of the 3 G  teeth. 
In 5 further cases iiiicro-orsanisliis were found in  the sillears. 

6. In all instances when growth was obtained in the media (21  ) 
there was growth in Brewer’s thioglycollate medium. In 16 out of 
these cases growth was present on anaerobically incubated blood 
agar as  well. In 12 out of the 21 cases there was growth in the 
seruiu-dextrose liquid medium, and in 7 instances on aerobically 
incubated blood agar. 

7. Most of the strains isolated were anaerobic. A mixed culture 
consisting of Fusobacteriuiil and streptococci sometimes together 
with other strains, was found in  10 teeth. Tables I1 and 111. 

In the discussion the authors claim that the literature on the 
bacteriology of the non-vital pulp is partly misleading since the 
clinical grouping of the inaterial is often neglected. In many 
studies the sampling has  been performed after or during root 
canal treatment, which iiiust have affected the results. The im- 
portance of a suitable anaerobic technique is stressed. 

IlBS c ;\I l? 
ETUDE BACrBRIOLOGIQUE DE LA PULPE NON VITALE DANS I)ES CAS 

A CHAMBRES PULPAIRES INTACTES 

Les auteurs ont effectuC une etude bacteriolosique de 3f; dents 
a pulpe lion vitale dont la chambre pulpaire Ctait intactc., c’est- 
A-dire dont la pulpe btait entourCe de dentine dure. Seules cles 
dents ayant des couronnes intactes, ou des dents prksentunt des 
fractures de I’bmail ou de petites cavitks ont donc P t C  btudiies. 
Les prkliireinents ont fait I’ohjet de cultures abrohies et anairo-  
bies sur inilieux solides et liquides. Des frottis pour exaiiien 
iuicrocospique ont Ct6 obtenus arec des debris pulpaires. Tous 
les prblitvements ont Ctd faits dans le canal radiculaire, lor% de I n  
preiniirre ouverture de In chambre pulpaire. 

Rhsultats 

1. Des iiiicro-organismes oiit dtit trouvds d:ins 26 dents, dont 22 
prksentaient autour des apex des change~nents visibles A l a  rndio- 
graphie. Parmi les 10 dents non infectdes restnnt, 6 dent? prb- 
sent a i en t de t el s c ha ng em en t s . 
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2. 11 des 26 dents infectCes et 8 des 10 dents non infectCes 

3. Dans la moitiC des cas (18 dents), il y avait une odeur gan- 
grCneuse. La prCsence de micro-organisnies dans tous ces cas a 
6tC dCniontrCe par frottis ou par culture. 

4. Dans I’autre nioitiC des cas (18 dents), on n’a trouvC de 
micro-organismes que dans 8 dents. 

5 .  Des micro-organismes ont CtC cultivCs B partir de 21 des 36 
dents. Dans 5 autres cas on a trouvC les micro-organismes dans 
les frottis. 

6. Dans tous les cas ou l’on a obtenu un dCveloppeiiient sur 
milieu (21 ) ,  il se produisait un dCveloppenient sur milieu au 
thioglycollate de Breiiwr. Dans 16 de ces cas, le ddveloppement 
se faisant aussi sur gClose au sang en incubation anaCrobie. Dans 
12 des 21 cas, le dCveloppeiiient se faisait sur milieu liquide 
sdrum-dextrose, et dans 7 exeiiiples sur gClose au sang en incuha- 
tion aCrobie. 

7. La plupart des espkces isolkes Ctaient anakrobies. Une cul- 
ture inixte coinposke de Fusobncterium et des streptocoques a 
CtC trouvke dans 10 dents, parfois avec d’autres especes. Tableaus 
I1 et 111. 

Dans la discussion, les auteurs dkclarent que la litterature sur 
la bactCriologie de la pulpe non vitale peut en partie induire en 
erreur, puisque le classenient clinique des specimen est souvent 
nCgligk. Dans bien des etudes, les prdevernents ont @tC faits aprls 
ou pendant un traiteiiient de canaux, ce qui doit avoir influC sur 
les rCsultats. L’importnnce d’une technique anakrobie convenable 
est soulignCe. 

avaient des couronnes intactes. 

BAKTERIOLOGISCHE UNTERSUCHUNGEN DER NICHT VITALEN PULPA 
IN FALLEN MIT INTAKTEN PULPARAUMEN 

Die I’erfasser haben von harter Dentinschicht uingebene P u l p -  
raunie init auitnler I ’ u l i ~  bei 36 Zdinen hakteriologiseh unter- 
sucht. Das untersuchte Material besteht also nur nus Zahnen iiiit 
intakten Kronen und Kronen niit oberflachlichen kariiisen Sclia- 
den, Sch me I z f r nk t u r en oder F ii 11 u n g en. Die U n t e r suc h u ng u 111- 
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fa  s s t ei n e r sei t s Stud iu i i  i yon A u s s t richpra para t en de s 1’11 1 p i  t i  - 
hnltes, nndererseits aerobe und anaerobe Ziichtung nuf festeni 
und fliissigeiii Substrat. Die Entnahiiie der  Proben erfolgte via 
\Vurzelk:inal beiiii ersten iiffnen des Pulyarauines. 

1. I k i  26 Ziihnen konnten Mikroorganisiiien nachgewiewn wer- 
den. 13ei 22 dieser Ziiline wurden riintgenologisch peri:ipikale 
Veriinderungcn beobachtet. \’on den restlichen 1 0  Ziihnen des 
Unt~rsucliungsii iate~iii les,  hei denen kein Vorlroiiiiiien von Mikro- 
org:inisiiien bewiesen werden konnte, hntten G Zahne riintgeno- 
logisch nnchweisbare yeriapikale Veranderungen. 

2. In cler genannten Gruppe von 26 Zahrien befiinden sich 1 1  
Z6hne mit intaliten Kronen, wiihrend 8 Zahne der restlichen 10- 
Zdinegruppe volt intakt  waren. 

3. I n  der  Hllf te  der Falle (18  Zahne) konnte Gmgriingeruch 
festgestellt wrrden. Mittels Ziichtung oder Ausstrich wurden hier 
~~ikroorg:anis i i ien nachgewiesen. Bei der anderen Halfte wurden 
in 8 Fallen Mikroorganisiiien entdeckt. 

4. 13ei 21 der 36 Ziihne uwrden R4ikroorgnnisriien durch Ziich- 
tung nachgewiesen, in  weiteren 5 Fallen wurden Hakterien ini 
Xusstrich heobachtet. 

5 .  In  allen Fallen (21 1, in  deneii \Vachs tu i~  durch Ziichtung 
t)eob:ichtet \.tul.de, wurde &is \Vachstuiii i i i i  ‘I’liioliollatrolir er- 
reicht. In 1G Fiilleii l<:iiii es  zu \$riichstuiii auf an:ierobeiii I%lut- 
q a r ,  in  12 Fiillen i i i i  Seruiii-Delitroserolir uiid in  7 Fallen :iuf 
tl  e r :i e rot) en  111 u t :iga r pl :it t e. 

6. 111 Iieinem der untersuchten F d l e  konnten h1ikroorg:inisiiieri 
iiii Dentinstauh der Trepnnationsstelle, in tleiii von deli liarten 
1) ti 1 I) :I 1 e n Ilen t in w Cnde n en t t‘ er  n ten M ate ria I ,  u n ter Fii 1 I u nge n 
otlcr iiii k:iriiisen I k f e k t  n:ichgewieseii werden. 

7 .  Die nieisten isolierteii Stiiiiiiiie wireii  anirerob. I n  10 Z:ihiien 
\surtle eine, :\us Fusobakterien untl StreI)tol;okIieii, eventuell LLI- 

\:I i i i  1 lien mi t :in tier en  A r t en he s t eh elide Mi sch f l 01-21 ;I nget r of f en. 
‘1‘:ibeIle 11 und 111. 

In tier Diskussiun wird hervorgehol)en, (lass tlas Sclirifltuiii 
teilweise irrefiihrentl ist, &I in den iiieisten Arbeiten die klini\che 
(iruppierung des hlnteri:rles u1ivollst5ntlig und in vielen Fallen 
die Entnahiiie der Gemebsprohen nnrh einer Ikhnnt l lung  vorgc- 
iioiiiiiien uorden  ist. Die I3edeutung einer guten :in:ieroben Ziich- 
t LI n g 4 tech n i 1; w i r cl u 11 t e I’ \ t r i c h e n . 
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