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INTRODUCTION

The role that microorganisms play in gingivai in-
f£lammation and consequently in periodontal disease, re-
mains undetermined. Microorganisms are consistently
present within the oral cavity, the clinically healthy
gingival sulcus, and periodontal pockets.z'a'le'27 They
are always associated with gingival inflammation, but
research hus failed to determine the relationship between
microorganisms and gingival inflammation.

Microorganisms may initiate or contribute to an
inflammatory response by: (1) piimary invasion of the
tissues, (2) secondary invasion of the tissues, (3) dif-
fusion of their enzymeg and/or toxins into the tissues with
or without invasion,

The purpose of this study is to investigate the

incidence of microorganisms in chronically inflamed gin-

gival tissues associated with periodontal pockets.




LITERATURE REVIEW

The prevailing view is that microorganisms play no
more than a secondary or indirect role in periodontal
disease.1 This suggests that microorganisms do not invade
the gingival tissues, but more research is required to
clarify this view. However, most investigatcrs agree that,
if microorganisms were not present, the clinical picture
might be entirely different and the course of the disease
of much shorter duration.

Box4 descrived the presence of brushlike and cockle-
bur formations of organisms in periodontal pockets. These
formations are adjacent to fairly large are;s of necrotic
epithelium and are not cbserved above or below the epi-
thelial breaks. Similar brushlike formations were ob-
served earlier by Tunn1c11f15 and Beust.6 Dean7 and Dean8
observed cocklebur formations of bacillary forms associated
with the pseudomembrane of necrotic gingivitis,.

Shultz-Haudt, Bruce, and Bibby9 took smears from the
inflamed gingiva of nonspecific marginal gingivitis, The
same types of bacteria were present in both clinicaliy
healthy and inflamed tissue smears, but smears from in-
flamed tissue showed an increase in certzin types and in
total number of organisms. Their study of stained tissues
failed to reveal bacteria in the connective tissue corium
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of the gingiva. Their conclusion was that bacteria produce
inflammation by the release of tigsue irritating sub-
stances. These substances were identified in a later study
by the same investigators as hyaluronidase and colla-
genase.lo Neither hyaluronidase nor collagenase could be
detected in clinically healthy gingival tissues.

Korn and Schaffer11 have studied bacteremias re-
snlting from gingivectomy procedures. They believed that
such bacteremias arose from the gingival sulcus and not
from the vital tissues surrounding the teeth. In their
opinion, bacteremia was the result of tissue manipulations
which alter the integrity of local blood and lymph vessels,
allowing bacteria from the sulcus or pocket to enter the
blood streamn.

Gutverg and Haberman12

found that bacteremia commonly
occurs during g.ngivectomy procedures. They also found
that microorganisms recovered from the gingival surface
and periodontal pocket did not always correspond to those
isolated from the positive blood cultures. Therefore, they
concluded that the sources of microorganisms were not only
the epithelial surface and periodontal pocket, but also
from microorganisms that were in the connective tissue
corium of the periodontium prior to surgery.

13

Fish stated that the connective tissues surrounding

the teeth may be assumed to be sterile if the epithelium
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is intact. However, bacteria may be forced into the con-
nective tissue corium during mastication wherever a break
in the epithelium occurs, and form a periodontal abscess.
When this occurs, the bacteria will be confined to the
necrotic nidus and will not be present among living tissue
cells.

More recently, Haberman14 demonstrated that modified
or specialized stains clearly showed microorganisms among
living tissue cells in periodontal disease. He suggested
that the staining methods used by previous investigators
were inadequate. Invading microorganisms were usually
seen at or near the epithelial attachment and migrated to

the deeper connective tissue by perivascular infiltration.




MATER1ALS AND METHODS

Gingival biopsies were performed on tissue specimens
obtained from patients at the Graduate periodontics clinic
of the Ohio State University. Patients were selected who
had advanced periodontal disease requiring surgical cor-
rection and who have not had a dental prophylaxis for at
least three months prior to the biopsies. The tissue
specimens consisted of an interdental papilla and adjacent
facial marginal gingiva. The selection of the site from
which the tissue specimens were taken was determined by
clinical and radiograpbic evaluation. Eight clinically
diseased and eight clinically healthy tissue sperimens were
selected for this study.

The clinically diseased tissues selected for this
study showed chronic inflammation and were associated with
periodontal pockets. In the selected cases, occlusal trau-
matism was not a complicating factor which influenced the
periodontal lesion. However, local irritants in the form
of dental plaque, materia alba, or calculus were present.
Radiographically, some bony defect was observed.

Before obtaining a tissue specimen, the patient
rinsed with Cepacol mouthwash. Local anesthesia was in-
filtrated into the tissues at a point distant to the tissue
to be excised. A 1:1000 solution of Zephiran Chloride was

applied to the tissue specimen area and the gingiva excised
)
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with a 12-B Bard-Parker blade. The excised tissue was
placed immediately in 10% formalin solution. After a min-
imum of 48 hours for tissue fixation, the specimens were
processed and imbedded in paraffin. Slides were prepared
from serial buccolingual sections six microns in thickness,

Control tissue specimens were selected from clinical-
ly healthy gingiva. Disclosing solution was used to ensure
that the selected control tissues were free from local de-
posits. The adjacent teeth showed no evidence of occlusal
disharmonies. Microscopic slides of the control tissues
were prepared in the manner described for the diseased
tissues.

Staining techniques15 were selected for their specific
capacity to stain the various microorganisms most commonly
associated with chronically inflamed gingival tissues and
periodontal pockets. Nicholle's stain and the Brown and
Brenn stain were used for Gram negative and Gram positive
bacteria. Gridley's stain was used for fungi, and Warthin-
Starry stain for spirochetes. The hemotoxylin-eosin stain
was used as a histological stain to identify the cellular
infiltrate due to the inflammatory response.

Serially sectioned slides from the gingival tissues
were stained in the following order; the first slide with

Nicholle's stain, the second slide with Brown and Brenn

stain, the third slide with Gridley's stain, the fourth
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s1i ith Warthin-Starry stain, the fifth slide with

hemotoxylin-eosin stain. This cycle was repeated for the
remaining slides of the specimen. The same procedure was
repeated for all specimens. The stained sections were
examined with the light microscope for microorganisms.

This was a blind study. Tissue specimens, after being
placed in 1C% formalin, were given to a research assistant
who recorded and coded them. The specimens were prepared,
imbedded, sectioned, stained, and examined under the

microscope and all observations recorded under a code

nunber alone.




RESULTS

Microorganisms were not found in the connective tissue
or epithelium of any gingival biopsy. 1In five specimens,
microorganisms were demonstrated at the superficial line
of incision, on the surface of the crevicular epitheliunm,
or on the surface of the oral epithelium (Figures 1,2,3).
Small bacterial clusters were also located contiguous to
ulcerations which occurred at the crest of two interdental
papillae (Figure 4).

The microcrganisms observed were predominately gram
positive rods. Most occurred singly, but occasionally were
arranged in short chains. In one specimen, larger gram
negative rods were intermingled with ine gram positive
rode. A small number of gram positive cocci were scattered
among the predeminate rod population. The cocci occurred
singly and were of two sizas. No spirochetes or fungi
were demonsirated in this study.

The nmarginal and crevicular epithelium was continuous
an all but two specimens, In these two specimens, ulcera-
tions coccurred atv the crests of the interdental papilla and
extended into the connective tissue. At the crests cf the
non-ulcera ¢ - . !»ntal papillae, the surface layers of
epithelial . - :¢ degenerative. The crevicular epi-

thelium showed extensive degenerative changes, particularly

8
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in the apical portions. The integrity of the basement =qem-
brane and basal cell layer was intact.

The crevicular epithelium did not show hyperplastic
tendencies. Finger-like projections occasionally extended
into the connective tissue corium when inflammation was
more severe.

Lymphocytes, or lymphocyte-like cells, were observed
between epithelial cells in ail specimens. They were most
frequently seen between the degenerative cells of the cre-
vicular epithelium. Occasionally, a polymorphonuclear
leukocyte was evident.

Variable degrees of inflammation were seen in both
clinically diseased and control tissues. Lymphocytas and
plasma cells were the predominate cell types observed in
the inflammatory response. In tissue sections of the
interdental papilla, the inflammatory infiltrate extended

throughout the connective tissue in four clinically

diseased and three control specimens. This was recorded

as a severe response. The inflammatory infiltrate in three
clinically diseased and five control specimens was observed
in the connective tissue papillae at the crest of the
interdental papilla, and extended apically to the supra-

alveolar region. The infiltrate did not extend buccally

into the connective tissue. This was recorded as a moderate




infiammatory response. A slight inflammatory response, in
which the inflammatory infiltrate was confined to the con-
nective tissue papillae at the crest of the interdental
papilla, was observed in only one clinically diseased
specimen.

Tissue sections of interdental papillae showed that
inflammatory cells were more dense in the supra-alveoliar
regions. The inflammatory infiltrate extended laterally
and apically in more inflamed sections. In the two ulcer-
ated specimens, almost the entire connective tissue stroma
had been replaced by granulation type tissue.

In tissue sections of the facial marginal gingiva, the
inflammatory infiltrate was most evident and dense in the
connective tissue attachment region. When the infiltrate
was confined to this region, it was considered a slight
inflammatory response. This was observed in two clinically
diseased specimens, In three clinically diseased and seven
control specimens, the irflammatory infiltrate extended be-
neath the crevicular epithelium from the connective tissue
attachment region in a coron:tl direction. This was recorded
as a moderate inflammatory response. The inflammatoiy re-
ponse in three clinically diseased and one control specimen
was severe. In these cases, the inflammatory infiltrate

extended throughout the <ingival connective tissue.

.
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Inadvertently, one inflamed specimen was 1imbedded in
such a way as to result in transverse rather than bucco~
lingual sections. In these interdental papillae sections,
the inflammatory infiltrate was more dense n the connec-
tive tissue attachment regions., The remaining connective
tissue of the interdental papilla had a more limited re-
sponse with inflammatory cells only in perivascular areas.

The biopsy in which the least amount of inflammatory
infiltrate was present was clinically determined to be
associated with the greatest pocket depth. There was only
a slight inflammatory infiltrate in the connective tissue
attachment area and the supra-alveolar area. The bulk of
the connective tissue consisted of dense collagen bundles

with only a few blood vessels,




DISCUSSION

The absence of microorganisms within the gingival
tissues in this study agrees with prevailing opinions that
microorganisms do not invade gingival tissues in perio-

1
dontal disease. ,2,13,16,26

Microorganisms were observed
contiguoits to gingival ulcerations, but were not seen
within the exposed underlying connective tissue.

iIn cne inflamed specimen, a small cluster of micro-
organisms was found within a blood vessel cluse to the
incised surface (Figure 5). However, in following the
course of the vessel in serial sections, the vessel di-
rectly communicated with the incised surface (Figure 6).
This indicated that the microorganisms may have been in-
troduced by tissue manipulation rather than by invasion.

17,26 found that this had occurred in

Some investigators
their studies.
Microorganisms could be demonstrated readily on the
tissue surface with the Brown and Brenn stain. If micro-
organisms had been present within the tissue, it would be
logical to assume that they would have been as easily de-
tected. Nicholle's stain was less satisfactory because
it did not clearly identify microorganisms -‘lemonstrated by
the Brown and Brenn stain. Wertheimer17 used the Warthin-

Starry silver stain to demonstrate spirochetes. However,

12

- P
- IS -




13
zilver impregnation methods using paraffin sections are
not dependabl.e.15 Silver impregnation of an entire tissue
specimen is most successful, but this could not be used
in tlis study because serial secticns of each bicpsy were
stained by several staining methods.

The finding of a cellular inflammatory infiltrate in
the connective tissue attachment region of all specimens
in this study is consistent with current opinion that
this may be a common occurrence in both clinically healthy
and diseased tissues. Thoma20 stated that inflammation
at the dental surface is so common that it may be coan-
sidered a physiologic process, Others21 have found that
clinically healthy gingiva frequently showed regions of
the connective tissue infiltrated by inflammatory cells.
Another study has indicated that inflammation originates
at the connective tissue attachment region.19

A inflammatory infiltrate also was observed con-
sistently within the connective tissue of the interdental
papilla. This observation, plus the findings of degenerated
epithelium and ulceration of interdental papillae, leuds
support to the concept that the col of the interdental
papilla may be the most vulnerable part of the periodontium

during the pathogenesis of peridodontal disease.22 The

fo. mation of the col has been described 2s the union of the
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interproximal enamel epithelia of two adjacent teeth at

23 Since the enamel epithelium

the same time of eruption.
is not capable of performing the protective functions of
oral epithelium and is at a later time replaced by strati-
fied squamcus epithelium, injury occurring before the
enamel epithelium is replaced or incomplete fusion with

the oral epithelium may result in chronic ulceration and
eventual periodontal disease.

The degenerative changes cccurring in the crevicular
epithelium appeared to depend on the severity of tihe
underlying inflammatory infiltrate. Marwah, Weinmann,
and Meyer21 found that an underlying inflammatory prccess
acts &8s an irritant and causes epithelial cells to divide.
However, there seems to be an optimum level of irritation
because the mitotic rate decreases with increased inflam-
matic: and marked degeneration of epithelial cells occurs.

The finding of lymphocytes between epithelial cells
appears tc¢ be a common occurrence. Cattoni24 found lympho-
cytes belween epithelial cells in all clinically healthy
gingival specimens studied. The lymphocytes migrated
throcugh the basal layer cells of the epithelium and into
the prickle-cell layer, but rarely beyond this. The mi-

gration of the lymphocytes into the epithelium was not

considered to be accidental, but rather, as an indication
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of a defense reaction. Marwah, Weinmann, and Meyer21 noted
that inflammatory cells migrated into the epithelium only
when the underlying inflammatory cells were dense. Grant
and Orban25 also have found numerous polymorphonuclear
leukocytes between crevicular epithelial cells in chron-
ically inflamed gingival specimens. They believed that the
epithelial attachment was a pathway for the penetration

of diffusible bacterial products,.




SUMMARY AND CONCLUSIONS

Microorganisms have been considered for many years
as an important etiological factor in inflammatory perio-
dontal disease. The prevailing view is that microorganisms
do not invade the living gingival tissues, but damage the
tissues by the action of their toxins or enzymes.

In this study, microorganisms were not observed to
have invaded viable gingival tissues. The microorganisms
were seen on the incised surface, on the oral and crevicu-
lar epithelial surfaces, and on ulcerated surfaces. The
Brown and Brenn stain was the most reliable stain used to
demonstrate microorganisms; however, the microorganisms
were not identified.

Ulceration of the epithelial surfaces was not a
notable feature of inflamed gingivae since only two inter-
dental papillae were ulcerated, and the crevicular epithel-
ium was intact inall specimens,

The presence or absence of an inflammatory infiltrate
could not be determined clinically. Both clinically
diseased and healthy control tissue biopsies demonstrated
variable amounts of inflammatory infiltrate in the con-
nective tissues. Lymphocytes, or lymphocyte-like ceiils,

were present between epithelial cells in varying numbers.

16
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Figure 1.

20

Microorganisms demonstrated along the line
of incision. (M) Microorganisms; (LI) Line
of Incision; (CT) Connective Tissue of

Gingiva. Orig. Mag. 450X




Figure 2.

Cluster of microorganisms next to the cutc
connective tissue surface. (CM) Cluster of
Microorganisms; (CT) Cut Connective Tissue
Surface; (E) Erythrocytes. Orig. Mag. 450X
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Figure 3.

22

Microorganisms near the surface of the
crevicular epithelium. (M) Microorganisms;
(CE) Crevicular Epithelium. Orig. Mag. 1000X




Figure 4.

Cluster of Microorganisms contiguous to the
ulceration at the crest of an interdental

papilla. (CM) Cluster of Microorganisms;
(CT) Connective Tissue at Base of Ulcer;

(E) Part of the Remaining Epithelium. Orig.
Mag. 10CX
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Figure 5.

Cluster of Microorganisms within a blood
vessel near the line of incision. (CM)
Cluster of Microorganisms. Orig. Mag. 450X
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Figure 6.

The blood vessel containing microorganisms
in Figure 5 directly communicating with the
incised surface. (BV) Blood Vessel; (CM)
Cluster cf Microorvganisms: (LI) Line of
Incision. Orig. Mag. 100X




