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New Dimensions in Guided Tissue
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for Profound Marginal Periodontitis
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This article presents two methods of guided tissue regeneration with poly-
fefrafluoroethylene membranes that promote extensive regeneration of
periodontal supporting tissue around several adjacent teeth, These fech-
niques are effective in patfients with profound marginal periodontitis and
advanced horizontal and vertical bony defects affecting large areas of
the mouth. In mefhod A, the goal of regeneration is reached by covering
the defect with a row of several overlapping membranes. However, the
favorable results obtained with this method had to be weighed against
various problems concerning the surgical procedure and wound healing.
These unsolved difficulties prompted the development of method B, in
which only one large membrane is used. After appropriate relieving inci-
sions are made in the membrane, it is placed info the inferdental space
and thus able fo cover an exfensive periodontal defect. During the last 4
years, favorable results have been obtained with both new methods of
guided fissue regeneratfion. (It J Periodont Rest Dent 1995;15:284-297 )

*Department of Oral Surgery, University of Viennag, School of
Dentistry, Vienna, Austria.

Reprint requests: Dr Peter Kotschy, Lindengasse 41, A-1070 Vienna,
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Nyman et al' and Gottlow et
al®? described the use of the
guided fissue regeneration
(GTR) method for restoration of
single-tooth defects. According
tfo the manufacturer’'s guide-
lines, the membrane technigue
should be used for freatment of
single-tooth defects or single
interdental spaces,* because
optimal adaptation of the
membrane and flow of suffi-
cient blood supply to the
mucoperiosteal flap covering
the membranes during the
approximately 4-week main-
tenance phase will only be
guaranteed in those circum-
stances.

This method is thus not
suited for freatment of complex
cases of patients with profound
marginal periodontitis and
extensive vertical and horizon-
tal periodontal tissue defects in
large areas of the mouth or in
the entire mouth. Placement of
the membrane around a single
footh or into a single interden-
tal space would only promaote
limited amounts of tissue
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Fig 1 In method A, several membranes are overlapped fo Fig 2 In mefhod B, one large memibrane is used to cover the

cover the entire defect.

entire defect.

regeneration, because the lack
of lateral coverage—especially
in The mesiodistal direction—
necessitates deep placement
of the membranes.

This article describes two
methods that promote exten-
sive regeneration of periodon-
tal supporting tissue around
several adjacent teeth in
patients with profound mar-
ginal periodontitis, without
requiring placement of filling
material beneath the mem-
branes.

Method and materials

In method A, regeneration is
achieved by covering the
entire defect with several mem-
branes that overlap each other

(Fig 1). Although this method
has rendered favorable results,
complications concerning the
surgical procedure and wound
healing led to the develop-
ment of method B, in which
only one large membrane is
placed for coverage of the
entire defect instead of several
smaller membranes (Fig 2).

Fifty-two teeth in 10
patients (eight women and two
men) with an age range of 26
to 62 years (mean age of 43.1
years) were freated according
to the principles of method A.
Method B was used for freat-
ment of 47 teeth in nine
patients (six women and three
men), whose ages ranged from
32 to 62 years (mean age of
44,6 years).
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Method A

Depending on the size of the
periodontal defect, several
appropriate polytetrafluoroeth-
ylene (PTFE) barrier membraneas
were chosen and frimmed indi-
vidually. They were placed
around the tooth or into the
inferdental space in an over-
lapping fashion and secured
with sling sufures. It was thus
possible to cover an extensive
defect by using several mem-
branes.

Method B

The enfire defect was covered
by one appropriately sized
membrane, after the root cross
sections were cut individually
from the memlbrane. Relieving
incisions were carried out in the
membrane so that the mem-
brane could either be posi-
tioned over the entire defect or
pulled through in’rerdén‘rc;ily. In
larger periodontal defects, the
intact part of the membrane
should be placed over the most
severely damaged porfion of
the defect. In the maxilla, the
palatal aspect proved to be
most affected by periodontifis
in most cases; therefore, the
infact membrane portion was
positioned palatally, allowing
full coverage of the intferdental
spaces. On the buccal side, the
morphology of the alveolar
process allowed overlapping or
trimming of the membrane

portions that had been pulled
through interdentally.

Optimal sfretching of the
enfire membrane was achieved
by placement of sutures in vari-
ous points, however, in some
cases it was not necessary to
apply sutures because the indi-
vidually tfrimmed membrane
showed excellent adaptation
to the tooth. Because no micro-
porous structures were used in
this membrane technique,
advantages or disadvantages
related to their use do not
apply to this method .5

Presurgical procedures

In accordance with the guide-
lines described by Kotschy,’-8
detailed medical and dental
histories were obfained. In
addition, thorough dental
examinations of each patient,
including screening, inspection
of the oral cavity, assessment of
oral hygiene, inifial periodontal
and caries examination, oc-
clusal assessment, functional
examinatfion of the stomatog-
nathic system, neurologic facial
examination, and clinical func-
fional analysis, were carried
out. After profound marginal
periodontitis was established as
the diagnosis and all possible
freatment modalities were dis-
cussed in detail, GTR was
selected as the appropriate
treatment.

The same general proce-
dure was applied to all patients.

After a careful examination of
the periodontal status, casts
were produced and photo-
graphic documentation was
prepared. Conservative peri-
odontal freatment, including
cleaning of the tooth surfaces,
scaling, and removal of any
residual calculus, was then
started. Furthermore, the patients
received oral hygiene instruc-
tions and nutritional consultation.,

During the first 3 days of
preoperative preparation, the
patients were gradually led to
cope with the psychological
problems related to this type of
freatment; a total of 12 o 18
hours was spent for this part of
the freatment program.

Surgical procedures

To fully use the healing process
following conservative periodon-
tal freatment and, at the same
fime, prevent too-great shrink-
age of the mucosal flap, surgery
was performed on day 7.

The operative rehabilitation
of the mouth was carried out in
several stages. each lasting 2 to
3 hours per affected region. The
tfreatment of two regions, each
one characteristic of the spe-
cific method, will be described.
The surgical procedure used to
achieve GTR was based on
personal communications with
S. Nyman and T. Karring in 1988
and on the guidelines de-
scribed in the manual supplied
by the manufacturer.?
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Two types of PTFE mem-
branes (WL GORE) were used
for flap surgery: for method A,
“wraparounds * and a “wrap-
around x-large”; for method B,
a3 x 4-cm PTFE membrane
(“free-standing bicuspid”). An
atraumatic round needle and
thread combination with
a monofilamentary nonre-
sorbable PTFE fthread (WL
GORE) was used fo suture the
memibranes in position. Use of a
round needle prevented the
injuries fo the PTFE membranes
that may be caused by cutting
needles. The mucosal sutures
were carried out with atrau-
matic cutting or round needle
and thread combinations
made of the same material.
Subsequently, the tfreated Teeth
were splinfed with a synthetic
adhesive.

Postsurgical procedures

During the first weeks following
surgery, the patients were
instructed fo eaf a soft diet
and rinse the mouth three
tfimes daily with a 0.1%
chlorhexidine solution. Pro-
fessional footh cleaning was
carried out by a dental hygien-
ist daily during the first postop-
erative week and every sec-
ond or third day—depending
on the condifion of the
mucoperiosteal flap—during
the second, third, and fourih
postoperative weeks. De-
pending on the condition of

the surgical flap, the PTFE mem-
branes were removed affer 4 to
5 weeks.

All measurements of prob-
ing depth and probing attach-
ment level were carried out by
the same dental hygenist using
the CP8 and CP10 (Hu-Freidy)
periodontal probe to keep pos-
sible measuring errors within the
same range. For each ftooth,
measurements were taken
infermittently at each tooth
surface.

For reasons of clarity, the
graphs only include the highest
values obfained for the mesial,
buccal, distal, and palatal
measurements of each tooth
surface.

Results

The first two cases, each char-
acteristic of one freatment
method, are presented to illus-
trate the results.

Case A

On August 28, 1989, a 35-year-
old woman suffering from
extensive, profound marginal
periodontitis underwent surgery
in the posterior region of
the maxilla (left first premalar
to second molar), after having
been subjected to 1 week
of conservative preparatory
freatment.

Following careful removal
of all granulation fissue from

the inner surface of the flap
and from the bone, the root
surfaces were inspected, and
any remaining calculus was
removed. Wraparound mem-
branes were placed in an over-
lapping fashion around the left
second premolar and first and
second molars, braced, and
secured with sufures. With
placement of three wrap-
arounds within the left quad-
rant, coverage of the area
reaching from the distal aspect
of the first premolar to the distal
aspect of the second molar
was achieved.

Following surgery. fthe
patient was subjected fo the
postoperative tfreatment de-
scribed earlier. The memlranes
were removed 5 weeks affer
the first operation. Probing
attachment level and probing
depth were measured prior to
surgery and 6, 12, 24, and 48
months affer reentry for mem-
brane removal (Figs 3 and 4).

Until August 1990, fthe
hygienic index? of this patient
remained between 3% and 7%

because of professional oral

hygiene maintenance. After
that, the patient decided not
to aftend some of the periodi-
cal recalls. In later recall ex-
aminations, the hygienic index
was 10% to 17%. This may be
regarded as an explanation for
the slight worsening of the
measurements.

Figures 5 to & show the clini-
cal procedures and case doc-
urmentation of method A.
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Probing pocket depth (mm)
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Month
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Fig3 Measurements of probing depth in a patient freated with method A (case A). Month O represents the preoperative
measurements.

Probing attachment level (mm

0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48
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f
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Fig4 Measurements of probing aftachment level in a pafient treated with method A (case A). Month 0 represents the pre-
operative measurements.
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Figs 5a and 5b  Radiographs taken
before surgery show a massive reces-
sion of the periodontal structures.

Figs 6a and é6b Reentry. 5 weeks after
the primary operation, reveals that fair-
ly good flap management has been
achieved, although no anftibiotics were
administered. However, especially in
the palatal region, massive exposure of
the microporous structures and an
absence of all inferdental papilice
may be discerned.

Fig 7 Elevation of the mucoperiosteal
flap reveals that the barrier mem-

branes have become glassy and frans-
parent during the mainfenance phase.

Figs 8a and 8b Radiographs faken 42
months affer the primary operation,
when compared wilh Figs 5a and ab,
reveal the reconstruction of pericdon-
tal structures.
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Case B

The first operation according to
the principles of method B was
performed on October 15,
1990, in a 31-year-old woman
who suffered from profound
marginal periodontitis and
extensive contiguous periodon-
tal defects reaching from the
maxillary right lateral incisor o
the left canine. During conserv-
ative periodontal treatment,
the maxillary teeth were
splinted from the right canine
to the left first premolar with
synthetic material to stabilize
the right and left central
incisors and left lateral incisor,
which were extremely mobile,

After the phase of conserv-
ative preparation, the buccal
and palatal aspects of all teeth
from the right canine fo the left
first premolar were subjected to
flap surgery. Following thorough
removal of all granulation fissue
from the inner surface of the
flap and from the bone, inspec-
tion of the root surfaces, and
removal of any remaining cal-
culus, contfiguous deep craters
could be discerned, particu-
larly in the interdental-palatal
dareqd.

To simplify the surgical pro-
cedure in this first case, a steril-
ized plaster cast of the maxilla
was used to prepare the mem-
brane for adaptation.

The teeth that were o be
covered by the 3 x 4-cm mem-
brane were ground off the cast
so that the shape of the roots
became clearly visible at the
level of the mucous mem-
brane. By applying this proce-
dure, it was easier to excise the
individual root cross sections
from the membrane. In addi-
ficn, the point of exit of the inci-
sive nerve wdas excised
palatally.

The stretched PTFE mem-
brane was trimmed so that its
infact part was positioned
palatally over the largest bony
defect, covering the bucco-
mesiopalatal aspect of the
right lateral incisor, the circum-
ferential aspects of the right
cenfral and left central and lat-
eral incisors, and the bucco-
mesiopalatal aspect of the left
canine. Buccal relieving inci-
sions were made so that they
were situated over the remain-
ing bone. Subsequently, the
memibrane was placed sub-
periostedlly in the palatal areaq,
and the buccal portions of the
membrane that had been sep-
arated by the relieving incisions
were pulled through inter-
dentally. For optimal placement
of the membrane around the
teeth, the strefched buccal
portions were adapfed ana-
fomically and secured with
buccal sutures,

Following surgery, the
patient was subjected to the
postoperative freatment de-
scribed previously. Reenfry was
performed after 5 weeks, and
the contiguous memlbrane por-
fions were removed in toto. The
probing depth and probing
attachment level were mea-
sured prior fo the operation
and 6, 12, and 36 months after
reentry (Figs @ and 10),

Figures 11 to 18 illustrate the
clinical procedures and case
documentation of method B,
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Probing packet depth (mm)
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Fig ¢ Measurements of probing depth in a paffent freated with method B (case B). Month O represents the preoperative
measurement.

Probing attachment level (mm)

0 6 12 36 0 6 12 36 0 6 12 36
Month
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. j

Fig 10 Measurements of probing attachment level in a patient treated with method B (case B). Month 0 represents the pre-
operative measurerment.
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Fig 11 The preoperative radiograph
shows the absence of infact periodon-
tal structures around the maxiliary left
central and lateral incisors.

fig 12 Elevation of the palatal flap
and careful cureftage of the wound
reveals the tofal absence of the infer-
dental and palatal pericdontal struc-
tures around the maxillary right central
incisor and leff cenfral and lateral
incisors to the apical region.

Fig 13 Only the remains of The partial-
ly preserved buccal bone lamella at
the right ceniral incisor secure bony
attachment of the patient’s tooth. The
same is frue of the left central and lat-
eral incisors.

Fig 14 Palatally, the PTFE membrane
covers the entire defect, from the right
lateral incisor to the leff canine, except
for the incisive nerve. If the root cross
sections are cut out precisely, palatal
adaptation of the membrane without
wrinkling may be achieved. The individ-
ual membrane portions are pulled
through inferdentally and placed buc-
cally over the defects. If necessary. they
are sutured in position affer anatomic
adaptation so that optimal tent like
spreading of the membrane is
achieved.

Fig 15 During the entfire period of
membrane retention, special attention
should be paid to the management of
the covering mucosal flaps. Intensive
patient care may allow long-ferm man-
agement of dehiscences in the inter-
dental space; however, this risk should
always be weighed against the individ-
ual treatment prognosis.

Fig 16 Removal of the PTFE mem-
brane reveals that the membrane had
adapted well, especially in the area of
the root cross sections, “walling in” the
cervix. Note the absence of a microp-
orous sfructure.
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Fig 17 The hollow space formed by the membrane has been completely filled with
regenerafed fissue. The fofal absence of abscess formation may be partially cttrib-

ufed to administration of the antibiofic amoxicilin trinydrate (augmentin) during the
entire phase of membrane retention.

Discussion

The excellent results that were
obtained with method A
encouraged us to apply this
surgical method in other similar
cases. However, method A has
complications:

1. In many cases, an individual
adaptation of the single
membranes for optimal
alveolar ridge regeneration
was not possible,

2. Because sfrefching of sev-
eral single membranes
required a vast number of
sutures, it was very difficult to
achieve mucosal coverage

and maintain this coverage
during the regenerative
phase.

In extensive buccal and lin-
gual periodontal defects, it
proved fo be extremely diffi-
cult or even impossible 1o
maintain the proper position
of several membranes
placed on top of each
ofher. It was thus passible
that the lower portions cov-
ered by secondary mem-
branes were pressed info
the free space for the blood
coagulum that had been
developed infraoperatively,
leading fo uneven and lim-
ited tissue regeneration.

fig 18 The follow-up radiograph,
faken 36 months postoperatively,
reveals the partial restoration of peri-
odonftal structures.

4. Because some of the mem-
branes sagged. lateral
ingrowth of granulation
fissue info the spaces
between the membranes
could not be completely
excluded.

5. Because of these complica-
tions, the primary surgical
procedure proved to be
exiremely complex,

There was only one solution
fo mest of the problems
encountered when method A
wdas used for treatment of pro-
found marginal periodontitis;
Instead of several membranes,
coverage of these extensive

The Internaticnal Journal of Periodontics & Restorative Dentistry
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defects had to be achieved
with one large membrane.
Method B conveyed several
advantages:

1. It was much ecsier to achieve
an anatomically correct, indi-
vidual adaptation of the
membrane. The largsr the
membrane, the easier the
preservation of a stable, free
area for the blood coagulum.

2. Considerably fewer sutures
were needed, and in many
patients suturing was not
necessary at all. This made
soft tissue coverage and
maintenance of the cover-
age during the regenera-
tive phase easier.

3. It was much easier to main-
tain the proper position of
one large membrane.

4, With the use of a single.
large membrane, lateral
ingrowth of granulation fis-
sue could be prevented.

5. After several operations had
been carried out according
fo this method, we stopped
using the frimming proce-
dure described in Case B, in
which a plaster cast of the
maxilla was used and the
feeth that were to be cov-
ered by the membrane
were ground until fthe
shapes of the roots were dis-
cernible at the mucosal
level, because it proved to
be foo complex. Instead,
free-hand frimming of the
membrane after careful

study of the casis led to
further simplification of this
procedure.,

6. A considerable simplification
of the primary surgical pro-
cedure was thus achieved.

7. In practice, the microporous
structure of the PTFE mem-
brane has proved fo be
advantageous if complete
coverage with the palatal
or buccal mucosal flap
could be maintained during
membrane retention, be-
cause it impedes and slows
downgrowth of the cover-
ing epithelium.®>® However, if
it was not possible to
achieve or maintain cover-
age, the microporous sfruc-
fure proved to be disad-
vantageous, because it
provides a good culture
medium for bacteria®® and
is difficult for the patfient to
clean. As a consequence,
the highest degree of flap
recession was observed in
the areas around fthe
exposed parts of the micro-
porous structure.

During the 5 weeks of mem-
brane refention, dehiscences of
the flaps covering the mem-
branes were observed at both
the palatal and buccal aspects.
A complication encountered
on the palatal side was that
stretching of the elevated
mucocperiosteal flap, which
would have been very favor-
able in advanced profound

Volume 15, Number 3, 1995
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marginal periodontitis, proved to
be impossible because of the
anaftomic situation of the flap.
Slitting of the epithelium only
adllowed a minimum amount of
stretching (Giovannoli |, personal
communication, 1989). On the
buccal side, displacement of
the flap could be achieved by
periosteal slitting.

Although no generally
applicable rule could be
established, we found that it
was befter not to thin the flap
too much but only to remove
the granulation tissue from the
inner side of the flap to gain
free space for guided tissue
regeneration.

Unfortunately, most patients
with extreme periodontal
defects have a glassy, transpar-
ent mucosa that is easily
injured, leading to complica-
fions in long-term coverage of
the PTFE membranes in the
interdental, buccal, and lingual
regions. However, the problems
related to parfial exposure of
the PTFE membranes during the
phase befween the primary
and secondary operations
could be solved satisfactorily
by repeated recall examina-
fions, including professional
tfooth cleaning. repeated daily
rinsing with a 0.1% chlorhexi-
dine solution, careful handling
of the treated sites, an exclu-
sively soff diet, and optimal
cooperation between patient
and therapist,

Administration of an anfibi-
otfic during the phase of mem-
brane refention led to a con-
siderable decrease in the
operative risk and an enhance-
ment of the flap management.
In the case of more pro-
nounced inflammation of the
mucosa covering the mem-
brane or imminent formation of
an abscess beneath the mem-
brane, the immediate exami-
natftion, and if necessary,
removal of pus beneath the
membrane is indicated; rarely
is the premature removal of the
membrane indicated.

If the reentry procedure for
membrane removal shows that
the buccal or lingual flaps do
not allow complete coverage
of the entire newly regener-
ated fissue, a thick free
mucosal graft should be used
to cover the exposed parts., If
this procedure is applied, com-
plete loss of this portion of the
regenerated fissue may be
avoided.

Conclusions

Four vears of experience in
applying the large PTFE mem-
brane has shown that, with this
technique, it is possible to pre-
vent patients with exireme peri-
odontal defects from losing
their natural teeth. In the pre-
sent state of the art, guided tis-
sue regeneration in the entire
maxilla may be achieved by
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placement of three to four
appropriately sized mem-
branes. The good tissue com-
patibility of the PTFE membrane
allows it To remain in situ for
over 4 to b weeks without being
foo harmful to the covering
mucosal flap.

Despite the surgical compli-
cations, the time-consuming
patient management, and the
strain for the patient and
the treating physician, and
although practical experiences
as well as scientific long-term
studies carried out by Ramfjord
et a1 have proved that most
periodontal inflammation may
be cured or stabilized with con-
servative measures, this new
method of applying guided tis-
sue regeneration opens new
dimensions for patients with
extreme periodontal defects.
Instead of experiencing total
loss of their teeth or extreme
denudation of the roots, these
patients may now hope for
reconstruction of part of the
attachment apparatus and
long-ferm preservation of most
of their teeth.
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