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This study tested the effects ofusing a Gore-Tex periodontal material on new connective
tissue attachment in beagle dogs with natural Periodontitis. Seven female beagle dogs with
advanced Periodontitis were selected and given thorough root debridement. Under general
anesthesia four weeks later, mucoperiosteal flaps were raised involving all mandibular
premolars and first molars. Gore-Tex periodontal material was adapted to all premolars,
and the flaps were sutured tightly, keeping the material covered. The first molars acted as

controls, receiving only surgery. Some material was removed in one month, while other
materials were removed eight to 10 weeks after surgery. All dogs were sacrificed at three
months. After processing, descriptive histology and histometrics were carried out, evaluating
new connective tissue attachment, bone response and epithelial downgrowth.

Results were statistically analyzed, using paired t tests. They showed new connective tissue
attachment with cementum deposition in areas where the material was used. Also, the
epithelial downgrowth was reduced in these areas. In the controls, minimal connective tissue
attachment was found, with the area healing by a long junctional epithelium. Statistical
analysis showed significant differences (P < 0.05) favoring experimental areas both in the
increase of new connective tissue attachment and in the decrease of epithelial downgrowth.
No differences were found between areas where the material was removed in one month or
left longer in place. No difference in bone response was found. Gore-Tex material was
effective in blocking gingival epithelial downgrowth and connective tissue proliferation,
promoting new attachment according to the principle of "guided tissue regeneration."

Two approaches have been stressed to promote new
attachment after periodontal therapy: ( 1 ) modifying the
exposed root surface to provide a better substrate for
cell attachment and differentiation1 and (2) repopula-
ting the exposed root surface with cells from the re-

maining periodontal ligament, on the theory that pro-
genitor cells arising from the periodontal ligament are
the only ones with the potential to differentiate into
cementoblasts. This coronal periodontal cell prolifera-
tion implies that the proliferation of other tissues, spe-
cifically epithelial and gingival connective tissues, must
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be blocked. That is the basis for what is known today
as "guided tissue regeneration."2

Based on previous studies in their laboratory,3"5 Ny-
mán, Karring, Lindhe and coworkers suggested such
an approach in 1982.6 Since then, clinical and histologie
studies by them and others have given credence to the
concept that if periodontal proliferation is promoted,
new attachment to a previously exposed root surface
can be achieved.7"12

Different materials have been used to block epithe-
lium and gingival connective tissue.7'81112 The present
study tested the effects of Gore-Tex periodontal mate-
rial on new connective tissue attachment in beagle dogs
with natural Periodontitis.

MATERIALS AND METHODS

Seven adult female beagle dogs having natural Per-
iodontitis and purchased from a closed beagle colony
were used. They presented with advanced Periodontitis
involving all the mandibular premolars and first molars.
After being housed for two weeks, the dogs were sedated
with an intramuscular injection of Ketamine HCl (25
mg/ml), and the teeth were thoroughly scaled and root
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planed. Thereafter, oral hygiene was maintained by
daily brushings and topical application of Chlorhexi-
dine, and rubber cup prophylaxes once a week.

Four weeks after root instrumentation, the animals
were anesthetized using sodium pentobarbital I.V. (30
mg/ml). A mucoperiosteal flap was raised using a re-
verse bevel scalloped incision on all mandibular bicus-
pids and first molars. After removal of granulation
tissue and complete root instrumentation, a notch was

placed in the roots at the level of the alveolar crest using
a No. 1 /2 round bur.

An expanded Teflon membrane (Gore-Tex® peri-
odontal material) was adapted, in the fashion of a
rubber dam, to each one of the premolars (Figs. 1A and
IB). Such membranes are nonresorbable and are made
up of a margin that has an open microstructure, sup-
posedly to inhibit epithelial migration, and an apron
made out of an occlusive material designed to stop the
proliferation of gingival connective tissue. The margin
adapted closely to the neck of the teeth while the apron
extended to cover the alveolar crest. The flaps were

positioned slightly coronally and sutured. The molars
acting as controls, were treated by surgery alone. Al-
though the discrepancy in size between molars and
premolars was recognized, the amount ofbone loss was
similar around all teeth and consequently changes in
linear measurements should not have been affected.
Furthermore, the shape and size of the membranes
available at that time precluded their use on molar
teeth.

Membranes in one quadrant were removed in one

month, while those in the contralateral quadrant were
maintained for a longer time, being removed between
eight and 10 weeks postoperatively. When marginal
exposure of the membrane was observed, it was
trimmed to the level of the free gingival margin and left
in place. To remove the membranes, a split thickness
flap procedure was performed, and the tissue was su-
tured back after membrane retrieval.

All animals were sacrificed by exsanguination three
months after membrane placement. The heads were

fixed with formalin using perfusion prior to decapita-
tion. After fixation the blocks including the experimen-
tal and control teeth were decalcified in EDTA, sec-
tioned at 5- to 6-µ  intervals, mounted and stained
with hematoxylin and eosin, Mallory's trichrome, and
silver impregnation.

Descriptive histology and histometric analysis were
carried out. Linear measurements were recorded on

experimental and control teeth from the apical end of
the notch as follows:

1. The distance from the radicular notch to the
coronal level of the connective tissue.

2. The distance from the radicular notch to the
alveolar crest.

3. The distance from the gingival margin to the apical
end of the junctional epithelium.

Approximately eight step serial sections were meas-
ured per tooth. Mean values of these sections for each
dog were obtained for the control teeth, for teeth where
the membrane was maintained for 30 days, and for
teeth where the membrane was kept for more than 30
days. Thus, three measurements were available for each
dog and these measurements were analyzed using
paired t tests (N = 7) to see whether different treatments
had any effect on any of the histometric parameters
tested.

RESULTS

Healing progressed uneventfully and was clinically
considered complete in similar time periods for controls
and experimental areas. If the margin of a membrane
started to be clinically exposed, it was trimmed to the
level of the free gingival margin with a pair of scissors.
In these instances a brilliant red granulation tissue
growing from underneath the membrane was observed
attached to the roots.

Histologie Description
Control areas showed marginal healing to the teeth

by a long junctional epithelium, with minimal connec-

Figure 1. A. Gore-Tex membranes applied to P2, Pi, and Pt. The collar adapts to the teeth while the apron covers the alveolar crest. B. Lingual
view showing membranes in place.
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tive tissue attachment. The junctional epithelium
reached the tooth in most instances at the level of the
notch. Minimal bone repair was seen (Fig. 2A).

Conversely, the experimental areas showed new ce-
mentum formation in the notch as well as coronal to
the notch. It was present both on dentin and old ce-

mentum. The alveolar crest also increased in height
coronal to the notch in some areas; however, in other
areas bone résorption had taken place. Insertion of
periodontal ligament fibers into the newly deposited
cementum was clearly visible (Figs. 2B-5).

The proliferation of the junctional epithelium was

halted, with most of the marginal seals being established
by a short junctional epithelium.
Histometric Evaluation

Table 1 presents the results of the histometric evalu-
ation. Where Gore-Tex membranes were used, the
amount of connective tissue attachment, which corre-

sponded to new cementum apposition, was significantly
greater than in controls. Likewise, the epithelial down-
growth was substantially reduced. No differences were
found between areas where the membrane was removed
in 30 days and those where it was left in place for a

longer period. There was no difference in the response
to treatment as far as the level of the alveolar crest was
concerned. However, for all groups a wide variability
in results was found for all parameters. Figure 6 repre-
sents the results achieved regarding new connective
tissue attachment and epithelial downgrowth. Figure 7

Figure 3. Area similar to Figure 2B, as observed with silver impreg-
nation stain. Functional arrangement of the periodontal ligament is
evident. Arrow indicates apical end ofthe notch (magnification x 35).

Figure 2. A. Control area. A long junctional epithelium extends almost to apical end of the notch (magnification x 25). B. Experimental area

showing new cementum, bone, and connective tissue fiber arrangement (magnification x 35).
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Figure 4. A. Regeneration after membrane placement. New bone, cementum, and periodontal ligament are evident (magnification x 35). B.
Higher magnification offramed area in Figure 5 showing new cementum deposition farrows/

Figure 5. Higher magnification of area corresponding to Figure 5
stained with silver impregnation. Attachment of connective tissue
fibers to new cementum and new bone is apparent (magnification  

100).

shows the percentage of new attachment achieved in
each group.

DISCUSSION

The present study supports the effectiveness of the
Gore-Tex periodontal material in blocking gingival ep-
ithelial downgrowth and connective tissue proliferation,
thus promoting new attachment by allowing prolifera-
tion from the periodontal membrane. This agrees with
previous reports supporting the benefits ofguided tissue
regeneration.2'6"91112 Through a series of studies, it has
been postulated that, the primary source of cells that
repopulate the root will determine the result.3"5'8"10 If
epithelium is allowed to migrate, a long junctional
epithelium will be established. Ifproliferation from the
gingival connective tissue is allowed, résorption of the
root may occur. If the response comes from the bone,
the result may be ankylosis. In essence, the only possi-
bility for regeneration appears to come from the peri-
odontal ligament acting as a source for cell prolifera-
tion, which was the case in this study. It must be
emphasized, however, that use of the membrane does
not preclude the possibility that bone cells will repop-
ulate the root. Apparently the speed of the periodontal
ligament cells in repopulating the root seems to be
greater than that of the bone cells, and cellular prolif-
eration studies seem to confirm this assumption.13

The regeneration of the periodontal attachment as-
sociated with deposition of new cementum on the root
is followed by new bone apposition at the alveolar crest.
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Table 1
Linear Histometrics Comparing Control and Experimental Areas in B-L Sections After 3 Months of
Healing (in mm) in Beagle Dogs*

Notch-Junctional
Epithelium Notch-Bone

Range X Range

Gingival margin-
Junctional
Epithelium

Range X

Control 0.07
0.99

0.57 -1.15
0.69

-0.39 1.16
2.56

1.97

Gore-Tex
<30 days

0.00
1.93

1.09 -1.62
0.51

-0.87 1.00
2.29

1.59

Gore-Tex
>30 days

0.31
1.91

-1.98 -0.69 0.44
0.68 2.26

1.46

'  = 7; brackets: significant difference  < 0.05 (Pair t test).
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Conn. Tissue Epithelium
Figure 6. Connective tissue and epithelial regeneration after use ofGore-Tex9 periodontal material.
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However, bone formation usually seems to lag behind
the deposition of new cementum. Where this is not the
case, ankylosis may develop.12

Furthermore, it has not been conclusively shown that
other connective tissues lack the potential for promot-
ing regeneration.14 Melcher et al.15 have suggested the
possibility of cementum deposition as a consequence
of proliferation originating from bone marrow cells.

The results of the present study indicate an overall
positive result. However, the variability of results
pointed out by Aukhil et al." is also reflected in the
range of responses here. This is especially striking when
the alveolar bone response is evaluated. Although bone
formation was observed in some instances, the mean

response was bone résorption. This could be attributed
to the trauma of the surgical act, since it was also
observed in the controls. However, during the three
months of the experiment, such résorption was not
repaired in its entirety.

The mean values of new connective tissue attach-
ment reported in this study are greater than those
reported by Aukhil et al.11 However, their ranges cov-
ered higher values than those in our population.

The promotion of cellular differentiation from pro-
genitor cells of the periodontal ligament represents a
viable approach to the achievement of new attachment
in periodontal therapy. The Gore-Tex periodontal ma-
terial appears to be effective in promoting "guided tissue
regeneration."
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