NEW DIRECTIONS IN DENTISTRY

Tvas Frretrcta——

This newsletter reaches back, technologically, to the days of Helmut
Zander as head of the Department of Perio at the University of
Minnesota, 1955-56, and his concern for plaque control and the
wellness of the person through the interception of etiology.

His concern for the dentist being an iatrogenic factor was acute
and, “muckraker” that he was, shyness did not preclude his
discussing it at length. Some ten years following the initiation of
this idea system, NAPILIl, then publishing Teethtalk, produced a
blurb called “Tertiary Prevention #2”, which follows. It carefully
ferreted out the important factors in pontic design and clumsily
labeled the process

THE IMPLANT PONTIC

“Tertiary preventive procedure is defined as being the restorative
phase that follows secondary prevention, which is the interception
of disease causes so as to not allow disease to recur once arrested.
(Primary prevention being the interception of causes of diseases
prior to the disease taking place.) Tertiary prevention is the
restorative phase that rehabilitates the damaged structure after
secondary preventive procedures have been initiated.

“All restorative does not qualify as tertiary prevention. It is
obviously true that dentists and dental laboratories on some
occasions have become the etiological factors in dental disease.
Morphology oftentimes prostitutes the oral cavity in quantity
sufficient to disallow proper plaque control and to encourage food
retention, both lateral and vertical.

“It's true that the embrasure form has often been so violated,

either because of under-preparation or over-contouring the

fabrication, that the papilla has been ‘evicted’ from the ‘house’ we
call the embrasure.

“Pontic form has indeed been one of the misunderstood points in the
history of crown and bridge restorative procedure. Great men in
dentistry have spent time studying pontic morphology and in several
articles in recent years the pontic has even been called the
etiological factor in that it is either materially accused or
morphologically accused of creating inflammation. A recent
investigator, in a published study, designed the pontic so as to
give it minitnal ridge contact in an effort to keep it from producing
pathology. Plaque control and lateral food accumulation were hardly
being mentioned at all.
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“A saddle pontic will create a
beautiful plaque trap that is not
cleansable with any of the
presently available tools. Floss
will circumcise the crestal tissue
as I’s passed beneath the saddle
pontic, as the floss will belly
across the saddle from the buccal
to the lingual high point and will
leave the plaque in position and
badly lacerate the crestal tissues.

“Most dental operators have had
the opportunity of removing bridges
that have been placed for various
periods of time to find the bright
red easily hemorrhagic area beneath
that pontic. Earlier studies
called this area ‘over protected’
and ‘hypo-keratinized’ due to lack
of ‘stimulation’. This, in the
face of the fact that no study is
available to show that
‘stimulation’ produces
keratinization.  Current studies,
however, tend to show that the
lycins such as hyaluronidase and
the collagenases produce the
de-epithelialization and the
obstruction of inter—cellular
material in quantity sufficient to
expose the capillary bed and
produce the lesion.

“If indeed, then, a pontic could

be EGG-SHAPED so that floss or tape
could easily be passed from the
embrasure under the pontic into the
next embrasure, cleanly sweeping it
free of organized bacterial debris
with one application, it would
indeed be to the patient’s best
interest.

“For some obscure reason dentists
have found themselves willing and
able hard-structure surgeons, but
somehow do more poorly with

soft-tissue surgery. (Most
periodontists agree. ) It
seems strange that it hasn’t

occurred to us that we modify the
soft tissue ridge for the patient’s
best interest as well as modifying
the abutment teeth in order to get
a restoration that holds sacred the
function of the tooth, periodontal
attachment apparatus, gingival
tissue and bone. To insert the
pontic keeping axial walls of the
pontic parallel and dimensionally
equal to the walls of the abutment
teeth is quite simple if an
indentation can be created in
gingival tissue to receive the
spherical or. as sentiment
would have us call it. . . to
insert the dental ‘suppository.’

“After the routine preparation of
the abutment teeth, the ridge
tissue can be sampled with a perio
probe to adequately determine its
depth. This can be reported to the
laboratory and the technician can
indent the stone prior to wax-up so
as to morphologically shape the
intaglio of the pontic at the time
of fabrication. In case of a high,
bony ridge the morphology of bone
across the pontic area could easily
be prostituted for insertion of the
pontic. In fact, even a flap
procedure leaving the epithelium
against bone could be accomplished.
These procedures slightly prolong
the seating time in the average
crown and bridge case, but in the
long run are pleasing to the
patient cosmetically, food-flow
pattern-wise, and preventively.

“On a three-unit bridge lower or
upper posterior, the insertion of
the pontic into soft tissue can
easily be accomplished by bringing
the bridge to place, prior to
surgically modifying the ridge. An
indentiation of the pontic marks
the spot for the surgical
insertion, and as the bridge may

rock a millimeter or two
millimeters high off the
preparations. On compression, a
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bleeding point can be made with a
scalpel, with- a Bard Parker #15
blade around the pontic area to
mark the surgical approach. The
blade is then placed in the center
of the insertion sight and twirled
or rotated to ‘apple core’ out a
cone-shaped area for the insertion
of the pontic. An electrosurge
could easily be used to remove this
section of tissue.

“There are two or three things in
dentistry that we find to be
challenging. To quote Bob Barkley,
‘“ . . to think is indeed an
important act too seldom
accomplished in dentistry.” |In
reference to this, it's easy to
recombine the idea presented here
with various situations and design
your pontic and design your tissue
modification to appropriately
reflect the needs of the individual
case, as to Ilateral food
accumulation, embrasure form,
cosmetics, morphology, and plaque
removal.

“The second thing that has been
alluded to Is that it is very
difficult for man to convert
something he knows into something
that works. Oftentimes it seems
dentists must see an idea several
times before they find a way to
transiate it into a funtion of

their practice.

“Third, and not the least of the
three philosophical thoughts that
apply to dentistry, is that to
change what one knows is not what
learning Is all about, but to
change what one does is indeed the
true act of learning.

“And we continue to place saddle
pontics over ridges of tissue fully
realizing thelr non-cleansability
and their being etiological factors
in creating bad breath, hemorrhagic
tissue and perhaps even

contributing to  periodontal

‘lesions.’

“A simple three-unit posterior
bridge should be attempted
initially and should be recalled to
the office six days after seating
for removal after Interim
cementation. (The silicone that
comes with ethobenzoic acid cements
is an excellent interim cementation
media Iin that has a 113 degree
melting point and provides a seal
hydraulically without melting like
vaseline or other lubricants. it
rather carefully seals saliva and
food out of the preparation without
actual cementation. The bridge
should again be removed in six
weeks and again the pontic area
observed. At this point, it will

be found to be pink, firm, well
epithelialized, being the same
color as the adjacent tissue.
Study cases have been removed six
months and a year after, ten years
after, initlal cementation, and
have been found to be well-healed,
and well-epithelialized; in fact,

it is difficult for the patient,

with his tongue or with his eyes,
to tell which tooth is pontic and
which is abutment, yet they
actually floss under the pontic
daily.

“In the last 25 years, over 10,000
such pontics have been inserted
with excellent clinical results.
Even though this Is a quantified
result, it certainly has no
statistical significance, serving
only to support as case history to
the clinical observation that this
is indeed a successful way to
resolve the question of pontic
cleansability.

“With a little imagination, one
might picture in the mind’s eye an
anterior pontic inserted carefully
into the crest of the anterior
ridge by taking a small wedge of
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Periostially elevate. . .
Osteoplasty. . .

Soft tissue closure. . .
Voila!

The cone

of the pontic
is placed
lingually in
soft tissue.
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tissue out and blunt-dissecting the
adjacent tissue so that the pontic
on Insertion is a supportive stint,
but does not put tissue under
tension. As long as the tissue
isn’t under pressure it will not
recede into a relaxed poesition and
the pontic will even support the
tissue, creating the Illusion of
the pontic having a festooned area
of tissue supporting it. The
healing of tissue against this
pontic, particularly if it is
contoured appropriately, Is almost
a knife-edge design of the healed
attachment apparatus.

“These pontics are carefully
flossable. (The patient, of
course, must have had behavior
modification in quantity sufficient

to de-plaque his mouth on a daily
basis.) We find this to be an
extremely acceptable and satisfying
prosthesis.

“If the anterior ridge doesn’t
have enough tissue, a small split
flap can be created from the rugae
area, flapping the tissue forward
to form a curiain supported by the
pontic, and the broad nutritional
base of the labial aspect. The
tissue can be trimmed to lay
against this pontic as long as the
laboratory interpolates the amount
of thickness of the split flap and
the pontic seats firmly against the
lingual aspect of the Incision,
patient comfort and phonetics can
be assured as well as an extremely
acceptable cosmetic result.

“An imaginiative dentist can
picture this in his/her mind’'s eye.

. . and those who are already doing
this can well appreciate what is
meant.”

As previously stated, if there is a
triumverate in periodontal

prosthesis, Dr. Leonard Abrams is
one of the sturdy legs of the big

three. In 1980, he presented a
paper at the 25th anniversary of
the post-doctoral program in perio
at the University of Pennsylvania.
As he approaches the anterior ridge
in a slightly different manner, his

diagrams easily take the
imaginative eye to the stint
descriptive that we have so

frequently used. However, if more
tissue Is needed, his procedure
works exceptionally well.

Along with that particular article,
Lennie had a large number of color
photographs, not included, but
which are in my file and available
for scrutiny upon request.

Although this newsletter is
reviewing a relatively simplistic
concept, it is wise, in my opinion,
to cover it as thoroughly as
possible.

Garber, et al, followed Dr. Abrams
in 1981 In publishing a review of
his philosophy and spelling it out
a bit more. That article is also
enclosed for those who intend to
follow the pattern more closely.

Not to be out done, the West Coast
awakened and Drs. Saadoun and
Farnoush, Department of Perio at
the University of Southern
California, in 1984 concerned
themselves with the Esthetic
Reconstruction of  Residually
Deformed Ridges for Prosthetic
Purposes. Again, an article that
spells out the philosophy in a
slightly different way.

The expansion of the post perio
rehab in our practices as a result
of the values driven clientele
wanting us to create an illusion of
reality without removable
appliances certainly substantiates
the intensity of our effort to
cover this subject in this
newsletter.
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““

Augmentation of the Deformed Residual
Edentulous Ridge for Fixed Prosthesis

Leonard Abrams, DDS, FACD
Associate Professor in Periodontics
School of Dental Medicine
University of Pennsylvania
Philadelphia, Pennsylvania

This article is directed towards resolving the problem caused by residual
edentulous ridges that are deformed by tissue loss or collapse, thereby
creating difficulty in fixed prosthodontics with esthetic pontic replacement.
Introduction

The so-called collapsed ridge is generally caused by severe bony loss
prior to or during tooth removal. The loss can be due to advanced
periodontal disease, surgical trauma during tooth removal, or accidental
traumatic injury, or can be a result of periodontal surgery. Up until now,
three basic solutions have been offered. The first is to try to carve a
pontic that blends with the edentulous area but may require placing it in
poor axial angulation in order to achieve this end (Fig 3C). The second
is to add pink colored plastic or porcelain to the apical end of the pontic
in ofder to simulate normal gingiva: The third solution is to make the
pontic portion of the fixed prosthesis removable, such as that seen in
Andrew's Bridge. '

Solutions offered in this paper are surgically plastic in nature, in that
a connective tissue pedicle graft is placed labial to the edentulous area in
order to create a desired esthetic effect. A by-product of the procedure is
the formation of a subtly concave edentulous ridge. When there is a
concave tissue area, a convex pontic can be prepared for tissue contact
(Fig 1). Under these circumstances, when dental floss is used, it scrapes
the pontic and not the tissue. A concave ridge with proper close convex
pontic adaptation ensures good cleansing.** The concave pontic receptor
ridge tissue also simplifies laboratory procedures because it precisely
locates pontic placement on the laboratory cast for the technician. As a
result of utilizing pontics in the manner to be described, the author has
found it beneficial to try to form concave soft tissue pontic receptor
ridges surgically, whenever possible.

The proposed ridge augmentation procedure is recommended only if
the residual ridge defect interferes with the esthetic appearance of the
restoration, as determined by experimentation with the provisional
restoration. The author has found it difficult to try to predict, in advance,

‘the contours of the soft tissue edentulous areas prior to provisional

restoration. The temporary prosthesis is the ideal testing mechanism to
determine precisely what the soft tissue needs will be.

“Presented at the 25th Anniversary of the founding of the Postdoctorsl Program in
Periodontics. University of Pennsylvania, May 17, 1980.
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Variations in pontic design and soft tissue conformations

Fig 1—A-Total ridge lap. This is the least desirable of pontic
configurations. Any attempt to cleanse the undersurface of the
pontic with dental floss causes the convex tissue, rather than the
concave pontic, to be scraped by the floss. B-Modified ridge lap.
This is more desirable since it provides a convex pontic for
flossing. Its major disadvantage is that there are areas where debris
can lodge easily. C-Ridge lap with concave edentulous ridge. This
is the most desirable of ponfic shapes as it provides a convex
pontic with concave tissue and allows for a minimum of food and
debris retention. This pontic design also permits the pontic
surface to be cleansed by dental floss. Close pontic-tissue con-
figuration is desirable since it minimizes plaque retention,

Technique for Ridge Augmentation (Figs 2, 3, 4, 5,
and 6)

The procedure begins with a nonepinephrine-bearing
local anesthetic to ensure generous bleeding at the tissue
site. The first step is to remove the surface epithelium,
by scalpel or by rotary diamond instrument, utilizing the
free bleeding as a guide; the presence of bleeding in the
entire area indicates complete epithelium removal. It is
important 1o note that the proximal marginal perio-
dontium of adjacent teeth must be preserved intact.

At this time, an epinephrine-containing local
anesthetic is introduced for hemostatic control. A trian-
gular flap is elevated from the palate within the de-
epithelialized zone. It can be either a full- or partial-
thickness flap, as determined by surgical convenience. A
pouch is created by blunt dissection labial to the alveolar
bone, and the flap is inverted and guided into place by
a retaining suture in the area of the mucogingival
Junction. Sufficient distance between the entrance and
exit of the retaining suture, based on the friability of the
soft tissue, will ensure a strong tissue base with which
the inverted flap can be pulled into place and secured.

The area from which the flap has been removed will
appear as a depression with angular sides which will heal
as a rounded, depressed, subtly concave area. Prolonged
bleeding can be controlled, if necessary, by additional
suturing. The area is then packed with periodontal
dressing. Suture and dressing removal are performed
approximately 8 to 10 days postoperatively. At that
time, the pontic can be relined with self-curing resin to
fit the defect and polished to a high gloss.

Whenever possible, the collapse of the edentulous
ridge should be prevented. Precautions can be taken
during tooth extraction or during periodontal surgery.
During tooth removal procedures, an immediate re-

placement should be fabricated and placed 4pprox-
imately 5 mm into the edentulous socket. As the eden-
tulous socket heals, the immediate pontic replacement
can be gradually shortened. In many instances. a con-
cave pontic zone can be created which will present a
contour on the labial that resembles the alveolar process
and gingiva of the adjacent teeth.

During periodontal surgery, too often. the entire
edentulous area is thinned out as part of pocket elimina-
tion. It is strongly urged that the soft tissue overlying the
edentulous areas be preserved during periodontul
surgery and left for final surgical trimming until after
the provisional restoration is made. This will ensure
adequate thickness of edentulous area soft tissue and
will allow the restorative practitioner to exercise those
oplions necessary to create an esthetic pontic-soft tissue
relation. Often, this precaution will require retreatment
of the proximal surfaces of the teeth of the edentulous
area for final pocket elimination. However, the esthetic
benefits greatly outweigh the problems of multiple
reentry.

Diagrammatic representation of the de-epithelialized

connective tissue pedicle graft for residual ridge
augmentation

Fig 2—A-Cross section of the residual edentulous ridge prior to
the procedure. B-The first step is to remove the epithelium. C-The
elevation of the triangular flap takes place in the area of de-
epithelialization. D-The pouch is created anterior to the alveolar
ridge. E-The sutures are placed in the mucogingival junction to
catch the tip of the flap and pull it into place. F-The flap is secured
and the concavity created.
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Pedicle connective tissue augmentation is contrain-
dicated when there is a knife-like edentulous ridge with
very scant bone and underlying soft tissue. In this case,
there will be insufficient flap thickness for adequate
plumping of the area. If the procedure should be at-
tempted under these circumstances, a great deal of
postoperative shrinkage can be anticipated, with coun-
terproductive esthetic results. A solution to the latter
problem is to take free connective tissue grafts from
elsewhere in the posterior portion of the palate. Several
possibilities for the free connective tissue grafts will soon
be described in the literature; they include free wedges of
soft tissue that are completely embedded in a surgical
pouch and other grafts that allow the epithelium to be
used at the exposed incision site. Discussion of these
procedures is beyond the scope of the present paper.

Whenever gingivoplasties are to be performed in the
edentulous ridge to create a concave pontic receptor
area, consideration should be given to the thickness of
the soft tissue overlying the osseous crest. To determine
whether sufficient tissue exists over the osseous crest (a
minimum of 1%z to 2 mm following surgery), a radio-
graph or periodontal probe with anesthesia can be
used. If insufficient soft tissue is anticipated, the surgical
procedure will require some osseous reduction. Again,
discussion of this procedure is beyond the scope of this

paper; it is mentioned only to give the reader some idea
of the complexities that can be encountered,
Summary

The previous discussion presented a simplified tech-
nique for ridge augmentation in deformed residual
edentulous areas in fixed prosthodontics. The technique
is recommended only when the soft tissue defect in-
terferes with esthetics, function, comfort, or ability to
be cleansed. The proposed technique is simple to per-
form, requires very little time, and causes few or no
complications. The resulting soft tissue area closely
mimics the contours of the gingiva overlying the roots
that are present in the adjacent teeth and creates a
concave soft tissue pontic receptor area which allows for
close approximation of a desirable convex pontic. The
technique is contraindicated in areas where there is
insufficient soft tissue, or where the residual ridge defect
does not interfere with the lip line esthetic pattern.
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Last, but not least, a dental
matrix or ‘“contact lens” can be
made out of Swiss-a-Dent acryllic.
The acryllic is pressure-pot cured
on a very carefully created
anterior model usually taken with
hydrocolloid, carefully outlining
the cervical contours that one
would choose to have. One can
replicate the exact position of
gingival tissue with this somewhat
pliable (but not soft-cure)
acryllic stint, or matrix, that
gives live support to facial
tissues, closes osseous defects,
and creates a social presentation
that is absolutely magnificent.
Properly handcrafted in the hands
of the master, this can be
sculptured and shaped to a point of
near perfection. I've had one made
for my mouth to replace a couple of
contours and to reshape papillae
areas, to cover a foil and to serve
me as a model in discussing this
with others. | can be very close
to the person and present the
entire concept and then reach in
with my index finger and slip the
matrix out. There’'s hardly
anything more powerful than human
modeling. The person didn't see
it, it didn’t appear to be there at
all, and that person, too, can have
the illusion of reality created in
the face of a not-ideal anterior
morphology. Several of our cleft
palate cases have been rebuilt with
fixed bridgework even though the
morphology of the soft tissue is
far from ideal. The only removable
appliance they then have, rather
than a precision attachment partial
with a mass of objurator-type
acryllic on it, is the matrix that
covers the labial, creates an
excellent seal for phonetics and an
illusion of reality of gingival
contour. . . indescribable.

For those who are into wanting
further study on this, select a

case and send the model to Mike at
Prescott Dental Studio, 233 White
Spar road, #4, Prescott, AZ 86303.
They're inexpensive, masterfully
accomplished, and once Mike gets
the idea of what your interests
are, he’ll produce an illusion of
reality for you and your people
that will knock your socks off!

REED'SINTERNATIONAL LETTER
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The “matrix”
“Hollywoods”
upper or lower
anterior gingival
deficiencies
and scars.

I’'ve worn a
matrix for

a week and
even Marci
hasn’t noticed it!
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Esthetic reconstruction
of residual deformed ridges
for restorative purposes

It is well known that the alveolar
ridges resorb afier the teeth are
extracied. The resorption of the alveo-
lar bone is a physiological process
which hasbeen extensively described
in the literature, In general a 0.1mm
bone loss per year for the maxillary
boneridge hasbeen notedas opposed
to a 0.4mm bone loss per vear for the
mandibular ridge.! However, the us-
ualamount of bone resorption could
be more dramatic and resultin ridge
deformities or depressions, when the
teeth are exwracted because of ad-
vanced periodontal disease or apical
pathosis, developmenial defects, or
when the accidental fracture of the
root(s) require(s) the removal of the
labial contical plate, or as a result of
periodontal surgery.?

The subsequentalteration in ridge
contour requires cosmetic compro-
mise in the prosthetic restoration by
modifving the thickness and/or the
height of the pontic 10 compensate
for the tissue depression and 1o
achieve harmonious contour. The
result is an overconoured surface,
which is difficult to clean and alveo-
lar tissue above the pontic which
appears darker than the adjacent
gingivaliissue. Thiswill also resultin
an uneven gingival margin and a
poor esthetic appearance.??

Therefore, the restoration of the
deformed vesidual ridge afier dental
extractions remauins a challenging

*by Andre P. Saadoun, DDS, MS
and
Ali Farnoush, DDS, MSD, PhD

problem forthe restorative dentist to
achieve the requirements of form,
function, oral physiotherapy and es-
thetics especially for a patient with a
high lip line who needs an anterior
bridge.*

The purpose of this ariicle is to0
presentrecenttechniqueswhich can
be utilized to resolve the problems
associated with the residual edentu-
lous ridge deformed by tissue loss
(vertical and/or horizontal) and to
minimize the difficulties encountered
in fixed prosthodoniics for the es-
thetic replacement of the lost teeth,
The rationale and indications of var-
ious treatment modalities available
such as the preservation of the alveo-
lar ridge by root retention, and the
reconstruction of deformed ridges
using connective tissue grafi or cera-
mic grafting materials will be dis-
cussed. Several cases have been suc-
cessfully treated utilizing the above
periodontal procedures in conjunc-
tion with restoraiive treatment. To
illustrate the technique and clinical
application of these procedures three
clinical examples will be presented.

*Dr. Saadoun and Dr. Farnoush are in
the Department of Surgical Sciences, Sec-
tion of Periodontology, University of
Southern California, School of Dentistry,
Los Angeles, CA 90089-064].

Preservation of the alveolar ridge
by vital root retention

Forced eruption and submerging
of either endodontically treated or
vital roots have been used 0 pre-
serve and maintain the alveolar
bone.**

No apparent bone loss was found
by Howell” in submerged endodon.-
tically treated teeth and it was sug-
gested that the procedure could be
utilized by maintenance of the resid-
ual ridge height supponing a com-
plete dentwre.

Comparative histologic studies have
indicated that vital submerged roots
were free of inflammatory infilirate
and have a greater potental for
repair than endodontically reated
teeth.* Bone regenecration was found
over submerged vital roots and was
enhanced when the roois were sec-
tioned 2mm below the crestal bone
with primary surgical closure.® It has
been shown that such roots remain
vital and asymptomatic, minimize al-
veolar bone resorption, preserve the
stability of the osseous iissues and
maintain the ridge contour.®" Iy
fact, alveolar rate measurement done
6 months later a1 the reenury proce-
dure indicated a relative overall loss
of alveolar cresi height of 0.44mm. "

Follow-up of vital roat retention in
humans during a 20 (0 36 month
period showed thart the height and
contour of alveolar ridge were beter

REED'SINTERNATIONAL LETTER
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maintained as compared with eden-
tulous areas. 1*14 )

It seems that the retention of vital
submerged roots offers a successful
modality for alveolar bone preserva-
tion and maintenance, specially on
patients with fixed restorations with
pontics in slight contact with the
ridge. .

The following case report presents
the submergence of lower anterior
teeth as a pre-prosthodontic proce-
dure to avoid subsequent resorption
of the ridge both in an apical direc-
tion and loss of the vestibular depth.
Pontics will be fabricated to be in
comact with the ridge.

Case No. 1

A healthy 70-year-old woman was
evaluated for elective retention of
her mandibular anterior teeth #23,
24,25, 26 10 presenve the ridge prior
to the construction of a metal ceramic
bridge from canine 1o canine. The
teeth met the following criteria for
vital root burial as outlined by Garver
and Fester' (Fig. 1).

1. No more than Imm horizontal
mobility.

2. Reducible refractory defects at
the time of surgery.

3. Sufficient healthy mucogingival
tissue for final closure,

4. Root length/bone ratio 1/3.

5. Asymptomatic vital teeth.

After local anesthesia. an internal
beveled marginal subcresial incision
was used 1o remove the crevicular
epithelium around the necks of the
teeth and to provide clean wound
edges for adequate healing by prim-
ary intention. Full thickness mu-
coperiosteal flaps were raised on the

buccal and lingual aspects of the
involved teeth (Fig. 2).

Two labial releasing incisions ex-
tending beyond the mucogingival
line were made on the mesial apsect
of teeth #22 and #27; a panial thick-
ness dissection was used 10 provide
suificient relaxation for reflection of
the flap and good coaptation of the
flap edges without tension for sutur-
ing. All calculus and granulation

tissue were removed and the roots
were planed with sharp curettes. The
crown of the 1eeth were sectioned at
the level of the alveolar process with
a diamond fissure bur with high
speed under water spray. The vital
root stumps were then reduced Imm
below the alveolar crest, and the
bony crest was contoured 1o provide
a round bony surface. The buccal
and lingual flap were coapted with-
out tension to achieve primary clo-
sure. A continuous suture, as well as a
few interrupted sutures were used 1o
close the wound overthe submerged
vital roots (Fig. 3). No periodonial
dressing was placed overthe surgical
site. Terracycline 250 mg. QID for
five days was prescribed 1o prevent
infection and Tylenol #3 was recom-
mended for discomfon. The sutures
were yemoved afier one week and
the healing was unevemful. One
weck later a gingivoplasty of the
ridge was performed 10 correct re-
sidual tissue deformities. A perio-
dontal pack was then placed to cover
the wound,

Six weeks later the area was re-
evaluated (Figs. 4 and 3) and a metal
ceramic fixed parial denture was
fabricated with convex pontics in a
slight contact with the residual rdge.
The patient was followed post-
operatively every three monihs for a
period of 12 months following the
surgery without any complication (Fig.
6).

There have been however some
reports of problems, such as expo-
sure of submerged vital roots through
the gingiva, cyst formation and alveo-
lar bone loss, on patients with re-
movable pantial or complete den-
tUI'CS.“"G
Reconstruction of alveolar ridges

using connective tissue graft

Recently several anicles, ' have
described different mucogingival pro-
cedures to manage and resolve the
esthetic restoration of a deficient
partially =dentulous maxillary ante-
rior ridge (muiilated pontic area) or
so-called collapsed or deformed

ridges. Abrams in 1980" described
the roll technique or the de-epithelia-
lized connective tissue pedicle graft.
Basically this is a form of contiguous
pedicle graft which utilizes only the
connective tissue of palate adjacent
to the ridge as the donor site.

The autogenous combined epithe-
lial and connective tissue free graft
(full thickness onlay grafis as des-
cribed by Seiben 1983),"F has also
been usedio treat moderate 1o severe
ridge defects. Thistechnique requires
the utilization of a donor site distant
from the ridge to be augmented.

The subepithelial connective tissue
graft procedure reported by Langer
and Calagna® and Garber and Rosen-
berg.* has also been shown 10 be sue-
cessful in reconstructing. enhancing
the anterior cosmetic, and restoring
normal bucco-lingual dimension for
ridges with adequate height. Two
surgical approaches have been des-
cribed, the flap procedure and the
double pouch procedure. The basis
ofthese proceduresisthe placement
of a graft of only conneciive tissue
from a remore site. subepithelially in
the area of ihe ridge requiring aug-
mentation,

Thefollowing case repont describes
the reconstruciion of an anterior
deformed ridge with a bucco-lingual
loss of tissue by means of the Nap
and the use of the subepithelial con-
nective tissue graft procedure,

Case No. 2

A healthy 35-vear-old woman was
not satisfied with her anterior bridge
fabricaied to replace teeth #9, 19
which were lost with the buccal al-
veolar plate during a bicvcle acci-
dent. She was referred 10 our office
by her prosthodontist in order 10
correct the depression in the bucco-
lingual widih of the residug] panial
ridge (Fig. 7). 1o minimize the cos-
metic problem of the planned fixed
restoration and 10 provide the upper
lip with a normal bulk and contour.
The subepithelial connective tissue
graft procedure was used 10 achicve
this goal.
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Figure 10. Subepithelial connective tissue graft placed on the
recipient bed.

ral appearing bone cementing me-
chanisms and have been used as
bone graft substitutes.?

The synthelic materials do not
stimulate bone growth, they are not
osteogenic or osleoinductive, and
they do not induce new anachment
which is the major goal in treatment
of periodontal osseous defects.”” How-
ever, they are very useful as alveolar
ridge maintainer and space filler to
help "plump out™ an area for esthetic
purpose.™

There is no contraindication re-
garding the use of the ceramic mate-
rials 1o reconsiruct a collapsed or
deformed ridge. On the conirary,
several advamages are apparent: an
adequate supply of synihetic mate-
rial is always available, there is no
need for a second surgical site and
time required for the grafting proce-
dure is reduced.®

The following case presenis the
use of a new dense, nonresorbable

Figure 12. Gingivoplasty of the auginented ridge, creating the
proper concavities for the ovale pontics.

Figure 11. Occlusal view of the vesidual ridge following the

reconstruction of the buccolingual dimension.

form of hydroxylapatite material (Cal-
citite) as a means 10 correct a defi-
cient alveolar ridge and create a
cosmetic result for an anterior pros-
thetic restoration.
Case No. 3

A 24-year-old man, in good health,
wasreferred for treatment. Teeth #9,
10, with a fraciured segment of the
buccal conical plate, were removed
following a car accident {“Fi'g, 14). A
metal ceramic bridge was planned.
Asthe ponticareawasdepressedin a
bucco-lingual direction and deformed
inthe apico-occlusal direction. it was
decided to augment the ridge height
and 1o fill out the labial depression
with hyvdroxylapatite (Calcitite 2040),

Following local anesthesia with a
vaso constrictor (1/50,000 epineph-
rine), a single venical incision of 10-
I5mm from the alveolar crest 1o the
vestibule was done (Fig. 15). The ver-
tical incision was extended through
the periosteum and a subperiosteal

tunneling was performed with a thin
periosteal elevator to obtain an ade-
quate tunnel size and create a pouch
in the facial vestibule above the ridge
to allow insertion of the syringe con-

taining grafting material (Fig. 16).
The hydroxylapatite panticles were
prepared to proper consistency hy
adding sterile phyiclogic saline solu-
tion. The loaded plastic syiringe was
then inserted in the pouch and (he
hydroxylapatite particles were inject-
ed in 10 build the ridge contour in a
labial and occlusal direction. The
pouch was then closed with inter-
rupted sutures (Fig. 17). Antibiotic
coverage and analgesics were pre-
scribed. During suture removal, the
incision line was incompleiely sealed
causing extrusion of some of the
grafting particles; it was decided 10
place new interrupted sutures for an
additional week. A radiograph 1aken
postoperatively showed a dense ac-
Continued on page 44

Figure 13. Metal ceramic bridge (before staining) with cven

gingival margins and correct physiologic cosmetic contouns.
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thesis or incorrect occlusion.

Some loss of tissue contour will
occur postoperatively with the sub-
epithelial connective' graft through
contraction and shrinkage of the
grafied tissue which occurs during
the first four weeks.*® Therefore, the
second stage gingivoplasty to correct
any deformities and blend the sur-
face confours of the ridge should not
be performed before four weeks fol-
lowing the ridge augmentation.

No further changes were noted in
the tissue height and contour using
the new nonresorbable ceramic graft-
ing material, the bulk and cosmetic
appearance remained constant fol-
lowing the ridge augmentation up to
five years.®# However, one has to
mention the possibility of particles
extrusion from the lines of the inci-
sions during the first week. A good
flap design with long beveled inci-
sion and flap closure with several
continuous locked sutures can pre-
vent loss of grafting materials.

As previously mentioned, itis neces-
sany to modify and reline the provi-
sional pontic immediately after the
augmentation, following gingivo-
plasty, and a few weeks later until no
further change is observed in the
tissue contour. The final restoration
can then be started at the conven-
ience of the restorative dentist.

Research is in progress to further
evaluate the long term results of
these procedures.

Conclusion

Restoration of the deformed resid-
ual ridge remains a challenging prob-
lem for the restorative dentist to
achieve the requirements of form,
function, oral physiotherapy and es-
thetics. Esthetic appearance of the
prosthetic replacementof such ridges
is often compromised due to the bulk
and/or the height of the pontic
necessary to compensate for the tissue
depression. ;

The purpose of this paper was to
present recent periodontal proce-
dures which can be utilized to resolve
the problems associated with the re-
sidual edentulous ridge deformity

(vertical and/or horizonral) and to
minimize the difficulties encountered
in fixed prosthodontics for the esthe-
tic replacement of the missing teeth.
The rationale and indications of var-
ious treatment modalities available
such as the preservation of the alveo-
lar ridge by root retention, and the
reconstruction of deformed ridges
using connective tissue graft or cera-
mic grafting materials were demon-
strated and discussed.
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Esthetic reconstruction
of residual deformed ridges
for restorative purposes

It is well known thar the alveolar
ridges resorb after the teeth are
extracted. The resorption of the alveo-
lar bone is a physiological process
which hasbeen extensively described
in the literature. In general a 0.1mm
bone lass per year for the maxillary
boneridge hasbeen noted as opposed
toa (J.4imm bone loss per vearfor (he
mandibular ridge.' However, the us-
ual amount of bone resorption could
be more dramatic and resultin ridge
deformities or depressions, when the
teeth are exiracted because of ad-
vanced periodontal disease or apical
pathaosis, developmental defects, or
when the accidental fraciure of the
root(s) require(s) the removal of the
labial contical plate, or as a resuli of
periodontal surgery.?

The subsequentalieration in ridge
contour requires cosmetic compro-
mise in the prosthetic restoration by
modifving the thickness and/or the
height of the pontic to compensate
for the tissue depression and 1o
achieve harmonious conour. The
result is an overcontoured surface,
which is difficult 1o clean and alveo-
lar tissue above the pontic which
appears darker than the adjacent
gingivaltissue. This will also resultin
an uneven gingival margin and a
poor esthetic appearance.®

Therefore, the restoration of the
deformed residual ridge afier denial
EeNXITACons remuing 2 challenging

*by Andre P. Saadoun, DDS, MS
and
Ali Farnoush, DDS, MSD, PhD

problem forthe restorative dentist to
achieve the requirements of form,
function, oral physiotherapy and es-
thetics especially for a patient with a
high lip line who needs an anterior
bridge.*

The purpose of this article is to
presentrecenttechniques which can
be utilized 1o resolve the problems
associated with the residual edentu-
lous ridge deformed by tissue loss
(vertical and/or horizontal) and to
minimize the difficulties encountered
in fixed prosthodontics for the es-
thetic replacement of the lost teeth.
The rationale and indications of var-
ious treatment modalities available
suchasthe preservaiion of the alveo-
lar ridge by root retention, and the
reconstruction of deformed ridges
using connective tissue graft or cera-
mic grafting materials will be dis-
cussed. Several cases have been suc-
cessfully treated utilizing the above
periodontal procedures in conjunc-
tion with restorative treatment. To
illustrate the 1echnique and clinical
application of these procedlures three
clinical examples will be presented.

*Dr. Saadowun and Dr. Faurnaush are in
the Department of Surgical Sciences, Sec-
lion of Periodontology, University of
Southern California, School of Dentistry,
Los Angeles, CA 90089-06+41,

Preservation of the alveolar ridge
by vital root retention

Forced eruption and submerging
of either endodontically treated or
vital roots have been used to pre-
serve and maintain the alveolar
bone.**

No apparent bone loss was found
by Howell” in submerged endodon.-
tically treated teeth and it was sug-
gested that the procedure could be
utilized by maintenance of the resid-
ual ridge height supponing a com:-
plete denture.

Comparative histologic studies have
indicated that vital submerged roots
were free of inflammatory infilirate
and have a greater potential for
repair than endodontically treated
teeth.® Bone regencration was found
over submerged vital roots and was
enhanced when the roots were sec-
tioned 2mm below the crestal bone
with primary surgical closure.® It has
been shown that such roots remain
vital and asymptomatic, minimize al-
veolar bone resorption, preseive the
stability of the osseous tissues and
maintain the ridge contourt1 Iy
fact, alveolar rate measurement done
6 months later at the reenuy proce-
dure indicated a relative overall loss
of alveolar crest height of 0.44mm.

Follow-up of vital roetretention in
humans during a 20 10 36 momh
peviod showed that the height and
contour of alveolar ridge were beuer

REED'SINTERNATIONAL LETTER
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maintained as compared with eden-
tulous areas, s .

It seems that the retention of vital
submerged roots offers a successful
modality for alveolar bone preserva-
tion and maintenance, specially on
patients with fixed restorations with
pontics in slight contact with the
ridge. .

The following case report presents
the submergence of lower anterior
teeth as a pre-prosthodontic proce-
dure to avoid subsequent resorption
of the ridge both in an apical direc-
tion and loss of the vestibular depth.
Pontics will be fabricated to be in
contact with the ridge.

Case No. 1

A healthy 70-year-old woman was
evaluated for elective retention of
her mandibular anterior teeth #23,
24,25, 26 10 preserve the ridge prior
tothe construction of a meral ceramic
bridge from canine 10 canine. The
teeth met the following criteria for
vital root burial as outlined by Ganver
and Fester (Fig. ).

1. No more than Imm horizontal
mobility.

2. Reducible refractory defecis at
the time of surgery.

3. Sufficient healthy mucogingival
tissue for final closure.

1. Root lengih/bone ratio 1/3.

5. Asymptomatic vital teeth.

After local anesthesia. an internal
beveled marginal subcrestal incision
was used 10 remove the crevicular
epithelium around the necks of the
tecth and to provide clean wound
edges for adequate healing by prim-
ary intention. Full thickness mu-
coperiosteal flaps were raised on the
buccal and lingual aspects of the
involved teeth (Fig. 2).

Two labial releasing incisions ex-
tending beyond the mucogingival
line were made on the mesial apsect
of teeth #22 and #27; a panial thick-
ness dissection was used 1o provide
suificient relaxation for reflection of
the flap and good coapration of the
flap edges without tension for sutur-
ing. All calculus and granulation

tissue were removed and the roots
were planed with sharp cureties. The
crown of the teeth were sectioned at
the level of the alveolar process with
a diamond fissure bur with high
speed under water spray. The vital
root stumps were then reduced 1mm
below the alveolar crest, and the
bony crest was contoured 10 provide
a round bony surface. The buccal
and lingual flap were coapted with-
out tension (o achieve primary clo-
sure. A continuous suture, aswell as a
few interrupted sutures were used 1o
closethe wound overthe submerged
vital roots (Fig. 3). No periodontal
dressing was placed overihe surgical
site. Tewracycline 250 mg, QID for
five days was prescribed 10 prevent
infection and Tylenol #3was recom-
mended for discomfon. The sutures
were removed after one week and
the healing was uneveniful. One
week later a gingivoplasty of the
ridge was performed 1o correct re-
sidual tissue deformities. A perio-
dontal pack was then placed to cover
the wound.

Six weeks later the area was re-
evaluated (Figs. 4 and 3) and a metal
ceramic fixed partial denture was
fabricated with convex pontics in a
slight contact with the residual ridge.
The patient was followed post-
operatively every three months for a
period of 12 months following the
surgery without any complication (Fig.
6).

There have been however some
reports of problems, such as expo-
sure of submerged vital roots through
the gingiva, cyst formation and alveo-
lar bone loss, on patients with re-
movable pamial or complete den-
tures.'¢’¢
Reconstruction of alveolar ridges

using connective tissue graft

Recently several anicles,* 7' have
described different mucogingival pro-
cedures 1o manage and resolve the
esthetic restoration of a deficient
partially sdentulous maxillary ante-
rior ridge (muitilated pontic area) or
so-called collapsed or deformed

ridges. Abrams in 1980" described
the rolltechnique or the de-epithelia-
lized connective tissue pedicle graft.
Basically this is a form of contiguous
pedicle graft which utilizes only the
connective tissue of palaie adjacent
to the ridge as the donor site,

The autogenous combined epithe-
lial and connective tissue free graf
(full thickness onlay grafis as des-
cribed by Seibert 1983).'* has also
been used (o treat moderate to severe
ridge defects. Thistechnique requires
the utilization of a donor site distant
from the ridge to be augmenied.

The subepithelial connective tissue
graft procedure reported by Langer
and Calagna® and Garber and Rosen-
berg.* has also been shown 1o be suc-
cessful in reconstructing. enhancing
the anterior cosmetic, and restoring
normal bucco-lingual dimension for
ridges with adequate height. Two
surgical approaches have been des-
cribed, the flap procedure and the
double pouch procedure. The basis
ofthese proceduresisthe placement
of a graft of only connective tissue
from a remote site, subepithelially in
the area of the ridge requiring aug-
mentation,

Thefollowing case repon describes
the reconsiruction of an anterior
deformed ridge with a bucco-lingual
loss of tissue by means of the flap
and the use of the subepithelial con-
nective tissue graft procedure.

Case No. 2

A healthy 35-vear-old woman was
notsatisfied with her anterior bridge
fabricated 10 replace teeth #9, 10
which were lost with the buccal al-
veolar plate during a bicycle acci-
dent. She was referred to our office
by her prosthodontist in order 1o
correct the depression in the bucco-
lingual widih of the residual parial
ridge (Fig. 7). to minimize the cos-
metic problem of the planned fixed
restoration and 1o provide the upper
lip with a normal bulk and conmour,
The subspithelial connective tissue
graft procedure was nsed 10 achieve
this goal.
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Recipient site

Two vertical incisions were made
in a divergent fashion beyond the
mucogingival junction in the labial
fold to facilitate elevation and mobil-
ity of the flap. The interproximal
papillaadjacenttothe abutmentteeth
were notincluded in the flap design.
A horizontal incision was made on
the palawal aspect of the ridge and
connected the two vertical incisions
(Fig. 8). A partial thickness flap was
elevated on the buccal aspect of the
deformed ridge 1o leave periosteum
and connective tissue covering the
alveolar bone intact. This was to pro-
vide an adequate source of nutrient
and vascular supply for the connec-
tive tissue graft.

Donor site

Secondary flap removed during
palatal flap procedure for pocket
elimination could be used as a con-
nective tissue graft for ridge aug-
mentation.

In this patient, no periodonal
surgery for pocket elimination was
indicated, therefore two horizontal,
incisions were made on the palate as
seen in Figure 9. The first one was
placed 4-5mm apical to the free gin-
gival margin, and primary panial
thickness was elevated, leaving a layer
of connective tissue on the palatal
-bone. The second incision was placed
1-2mm more coronal from the first
one, beveled toward the bone, at a
safc distance from the free gingival
margin to avoid recession at the
donor site (Fig. 9). Two venical re-
leasing incisions reaching the pala-
1al bone connected the previous in-
cisions. The connective and adipose
tissues over the bone were carefully
removed, irimmedto the desired size

and then siored on a moistened
gauze with saline solution. The bevel-
ed portion of the palatal primary flap
was sutured to the beveled coronal
edge of the donor site 1o facilitate
flap coaption, prevent bone expo-
sure, and ensure good healing.

The subepithelial connective tissue
was then placed on the recipient bed
to augment the alveolar ridge (Fig.
10). The elevated split thickness flap
was then sutured down over the grafi
to immabilize it (Fig. 11).

The pontic of the provisional
bridge was reshaped in the gingival
portion to prevent any pressure on
the grafied site. The sutures were
removed seven days later. Three
weeks later, a gingivoplasty was per-
formed using a round diamond bur
under water spray (o create proper
gingival concavities in the augmented
ridge (Fig. 12). The gingival portion
of the provisional pontic was relined
with acrylic 1o create ovate pontic fit-
tingthese concavities. The final cera-
mic bridge was started eight weeks
later (Fig. 13).

Ridge augmentation via
ceramic grafting materials

Recendy dense hydroxylapatite par-
ticles such as Alveograf* (brand of

durapatite 18-40 mesh — Cook-Waite)
and Calcitite** (hydroxylapatite
2040-12-Calcitek) and Synthografi* #=
are now available 1o the dental pro-
fession.

There are 1wo basic tvpes of syn-
thetic bone grafiing matenials: basic
tricalcium phosphate (hydroxylapat-
ite) such as periograft (durapatite)
and calcitite which are considered
permanent and nonresorbable mate-
rial, and beta tricalcium phosphate
such as synthograft which has been
shown to resorb in an unprediciable
way when implanted.” The hydrox-
viapatite has dense, microcrystalline
structure, and the particles are round-
ed (calcitite) or sharp (Periografi).

These new ceramic grafting maie-
rials which are radiopaque, biocom-
patible. have been evaluated in a
number of animals™ and human
studies for “filling” of infrabony de-
fects? and alveolar ridge augmen-
tation."#* The grafting maerials
have heen shown to be extremely
biocompatible when implanted in
hard orsofttissue, eliciting no inflam-
mitory, toxic or foreign body re-
sponses. The grafting matenials have
demonsirated the ability to become
chemically bonded to hone via natu-
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Figure 10. Subepithelial connective tissue graft placed on the
recipient bed.

ral appearing bone cementing me-
chanisms and have been used as
bone graft substitutes.?

The synthetic materials do not
stimulate bone growth, they are not
osteogenic or osteoinductive, and
they do not induce new auachment
which is the major goal in treaument
of periodontal osseous defects.”” How-
ever. they are venv useful as alveolar
ridge mainiainer and space filler to
help “plump out™ an area for esthetic
purpose.™

There is no contraindication re-
garding the use of the ceramic mate-
rials to reconstruct a collapsed or
deformed ridge. On the contrary,
several advantages are apparent: an
adequate supplhy of synthetic mate-
rial is always available, there is no
need for a second surgical site and
time required for the grafting proce-
dure is reduced.”

The following case presems the
use of a new dense, nonresorbable

Figure 12. Gingivoplasty of the augmented ridge, creating the
proper concavities for the ovate pontics,

Figure 11. Occlusal view of the residual ridge following the

reconstruction of the buccolingual dimension.

form of hydroxylapatite material (Cal-
citite) as a means to correct a defi-
cient alveolar ridge and create a
cosmetic result for an anterior pros-
thetic restoration,
Case No. 3

A 24-year-old man, in good health,
wasreferred for treaunent. Teeth #9,
10, with a fractured segment of the
buccal cortical plate, were removed
following a car accident (Fig. 14). A
metal ceramic bridge was planned.
Asthe pontic area was depressedina
bucco-lingual direcion and deformed
inthe apico-occlusal direction, it was
decided 1o augment the ridge height
and to fill out the labial depression
with hvdroxylapatite (Calcitite 2040).

Following lacal anesthesia with a
vaso constrictor (1/50,000 epineph-
rine), a single ventical incision of 10-
13mm from the alveolar crest to the
vestibule was done (Fig. 15). The ver-
tical incision was extended through
the periosteum and a subperiosteal

tunneling was performed with a thin
periosteal elevator to obtain an ade-
quate tunnelsize and create a pouch
in the facial vestibule above the ridge
to allow insertion of the syringe con-

taining grafiing material (Fig. 16).
The hydroxylapatite panticles were
prepared to proper consistency by
adding sterile phyiologic saline solu-
tion. The loaded plastic s\xringe was
then inserted in the pouch and the
hydroxylapatite particles were inject-
ed in to build the ridge contour in a
labial and occlusal direction. The
pouch was then closed with inter-
rupted sutures (Fig. 17). Antibiotic
coverage and analgesics were pre-
scribed. During suture removal, the
incision line wasincompleiely sealed
causing extrusion of some of the
grafiing particles; it was decided 10
place new interrupted sutures for an
additional week. A radiograph raken
postoperatively showed a dense ac-
Continued on page 44

Figure 13. Metal ceramic bridge (before staining) with euen

gingival margins and corvect physiologic cosmetic contours.
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Figure 14. Buccal view of a deformed
residual ridge.

. s,

Figure 16. Insertion of the syringe and
injection of the synthetic ceramic
particles.

Figure 17. Closure of the pouch with interrupted sutures.

Figure 15. Vertical line of incision extending beyond the mucogingival line,

Residual deformed ridges . . . . ..

(continued from page 43)
cumulation of hydroxylapatite on the
augmented ridge.

A slight gingivoplasty was per-
formed to correct the tissue deformi-
ties and create concavities on the
ridge for the pontic. The temporary
bridge was relined, modified and
inserted. ot

Two months followingthe surgical
procedure, the gingiva and alveolar
ridge appeared healthy and normal
(Fig. 18).

Discussion

The general practitioner or pros-
thodontist often encounters difficult
clinical problems which cannot be
solved by restorative procedures
alone, but can be successfully man-
aged utilizing periodontal procedures

in conjuncuon with restorative treat.
ment. .

The clinical cases described in this
article focused on recent surgical
techniques performed by the pen-
odontisttoreconstruct the ridge /pon-
tic area and achieve maximal cos-
metic result. The cases presented are
not isolated examples of favorable
cosmetic and functional results,
Others' have also repored success-
ful results in the reconstruction of
deformed partially edentulous ridge
using one of the techniques des.
cribed on a predictable basis by
adheringto sound surgical and pros-
thetic principles and a combined
prosthetic and periodontal approach,

No complication hasbeen encoun-
tered with the vital submerged roots,
in slight contact with pontics, It seems
however that the complications re-
ported in the literature'*'** are due to
the excessive pressure transmitted by
the removable parial or complete
dentures because of ill-fited pros-

Figure 18. Six weeks postoperative view,
with a provisional bridge.
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thesis or incorrect occlusion.

Some loss of tissue contour will
occur postoperatively with the sub-
epithelial connective' graft through
contraction and shrinkage of the
grafied tissue which occurs during
the first four weeks.*® Therefore, the
second stage gingivoplasty to correct
any deformities and blend the sur-
face contours of the ridge should not
be performed before four weeks fol-
lowing the ridge augmentation.

No further changes were noted in
the tissue height and contour using
the new nonresorbable ceramic grafi-
ing material, the bulk and cosmetic
appearance remained constant fol-
lowing the ridge augmentation up to
five years.**? However, one has to
mention the possibility of particles
extrusion from the lines of the inci-
sions during the first week. A good
flap design with long beveled inci-
sion and flap closure with several
continuous locked sutures can pre-
vent loss of grafting materials.

As previously mentioned, itis neces-
sary to modify and reline the provi-
sional pontic immediately afier the
augmentation, following gingivo-
plasty, and a few weeks later until no
further change is observed in the
tissue contour. The final restoration
can then be started at the conven-
ience of the restorative dentist.

Research is in progrvess to further
evaluate the long term results of
these procedures.

Conclusion

Restoration of the deformed resid-
ual ridge remains a challenging prob-
lem for the restorative dentist to
achieve the requirements of form,
function, oral physiotherapy and es-
thetics. Esthetic appearance of the
prosthetic replacement of such ridges
is ofien compromised due to the bulk
and/or the height of the pontic
necessary to compensate for the tissue
depression. .

The purpose of this paper was to
present recent periodontal proce-
dures which can be utilized to resolve
the problems associated with the re-
sidual edenwlous ridge deformity

(vertical and/or horizontal) and to
minimize the difficulties encountered
in fixed prosthodontics for the esthe-
tic replacement of the missing teeth.
The rationale and indications of var-
ious treatment modalities available
such as the preservation of the alveo-
lar ridge by rool retention, and the
reconstruction of deformed ridges
using connective tissue graft or cera-
mic grafting materials were demon-
strated and discussed.

References

1. Atwood, DA, and Coy, W.A.: Clinical
eephalometric and densitometric study of red uc-
tion of residual ridges. J. Prosthet. Dent.
26:280, 1971.

2. Langrr, B., Calagna, I.: The subepithelial
connective tissur grafl. J. Prosthet. Dent.
44:363, 1980,

3. Langer, B., Calagna, L.: The subspithelial
connective tissue grafi: A new approach to the
enhancement of antevior cosmetic. Inl. [
Perio. Rest. 2(2):23, 1952,

4. Garber, D.A., Rosenberg, E.S.: The edentu-
lows ridge in fixed prosthodontics. Compend,
Contin. Educ. Gen. Dent. Hi4):212, 1981

5. Ingber, J.: Forced eruption: Amethod of treat-
ing isolated ane and two wall infrabony
defects. Ratianale and case report. J. Perio-
dontol. 43:199, 1974.

6. Dungan, 1).]., Getz, J.B.. and Epker, BN

Root banking to preserve alueolar bone: a

review and clinical recommendation. JADA

10315):737, 1981,

Howell, F.A. Cited in Cook. R.T., Hutchens,

L.H., and Burkes, | J. Jr.: Perinduntal osse-

ous defects assoctated with vitally submerged

roots. |. Periodoniol. 48:249, 1973, Personal

Commuunication 1973,

8 Whitaker, D.D., and Shangle, R J.: A study
of the histologic rearton of submerged root
segmenis. Oral Surg. 37:919, 1974.

9. Plata, RL. and Kelly, E.E.: Intentional ret-
ention of vital submerged roots in dogs. Oral
Surg. 42:100), 1976.

10, Guyer, 5.E.: Selectively retnined vital roots for
partial support of overdentures: a palient
repori. [. Prosthet. Dent. 33:238, 1975,

11. Cook, R T., Hutchens, L.H., and Burkes, ].J.
Jr.: Periodontal osseous defects associated
with vitally submerged raots. J. Periodontol.
48:.249, 1977,

12, Eaian, C.l.: The effect of submerging roots
with periodontal defects. Compend. Cont,
Educ. Gen. Dent. 4(1):37. 1983,

13, Garuver, D.G., et al: Vital root retention in
humans: a final report. ]. Prosthet. Dent.
43:368, 1981, '

14, Murray, C.G. and Adkins, K.F.: The elective
retention of vital roots for alveolar bune pres-
ervation: a pilot study. |. Oral Surg. 37(8):
650, 1979,

15. Masterson, M.P.;: Retention of vital sub-
merged roots under compleie dentures: report
of 11 patients. J. Prosthel. Dent. 41t1):12.
1979.

~1

16.  Bowles, W H. and Daniel, RE.: Reevalua-
tion of submerged vital roots. fADA 1078
429, 1983

17. Abrams, L.: Augwnentation of the defurmed
residual edentulous ridge for fixed prosthess.
Compend, Contin. Edue, Gen. Dot [13):2033,
1981).

18.  Seibert, [.: Reconstruction of deformed par-
tially edentulous ridges, using full thickues
grafis. Part I: Technique and Wound Heal-
ing. Comp. Cont. Educ. Gen. Dent. 415):437,
1983.

19, Seibent, J.: Reconstruction of deformed par-
tially edentulous ridges, using fill thickness
grafis. Part Il: Prosthodontic/Periodontal
interrelationships. Comp. Conl. Educ. Gen.
Dent. 4(6): 549, 1983

20, Jarcho, M..: Synthetic bone grafiing mate-
rials, USC symposium. Am. Acad. Perodon-
inl. Newsletter Nov. 19(2):5, 1984,

21. Neny, E.B.: Alveolar ndge augmentation
with tricalcium phasphate cevamic. J. Prosth.
Dent. $046):66S, 1978,

22, Rabalais, M.L. et al.: Evaluation of duira-
patitr ceramic as an alloplastic implant in
perindontal osseois defects. [ Prrindontol,
52:68, 1931

23 Cohen, DN Report of a clinieal conference
on a new implant material for vidge augmin-
tatinn. Cofonend, Cunt. Ed. Gen. Irent. Sup.
2:545, 1982,

24, Kevl, J.N_ et al.: Carrection of alveolar ridge
deficiencies with non resorbable hyvdroxyla-
patite. JADA 113(12):993, 1982,

25, Cohen, H\': Localized ridge angmeniation
with hydraxylapatite: report of case. JADA
10801):54. 1984,

26. farcho, M.: Caleinm phusplate cevanmic as

hard tissue prosthetivs. Clin. Orthop, 157:259,

19si.

Yukna, R Synthetic hone grafting waterinls,

USe symposium. Am. Acadm. Penodoniol.

Neeshotter Nov, 19215, 1UN4*

28 Schalhorn, R Synthetic bone grafiing mnte-
rials, U5 .sl'fmfms.l'um, Am. Acad, Perviodin-
tol. Newsletter Nav. 192):5, [954.*

29, Rosenberg, S. et. al.: Use of cevamic matrral
for augmentation of the partially edentulous
ridge: A case repori. Comp. Cont. Edur. Gen.
Dent. 5(41.279, 1984,

30 Morman, W. et al.: A relatinnship betaween
success of free gingival graft and transplant
thickness. Revascularization and shvinkage:
A one year dinical study. J. Perivdontal,
52:74, 19381,

ha
~1

*The AAP News is published bimonthly by the
American Arademy nf Pevioduntology, 211 £, Chi-
cagn Ave., Chivago, 1. 60611

*"  Cook-Waite, New York, N Y. 10016

**  Calcitite, Inc., San Diegn, (A 92121
*%% Johnson and fohnson Dental Pro-
duct Co., East Windsor, N J. (18526



S pe o we A m mn Syeead - Je : "
N - o 1, e - - “-' Phi i n I [T T
- M my - : i et = N «wm 3 | 1
' 1 N ToaE “ I R " e v I 0o . i
1 - ;r: n:J 1" hl-.';m oW [T Ju LTI " dag
— Pt " LA :Ilﬁ i e rimg % Al yee= W, ey,
[ ml Nk Im 'A"#m s fane T i _ e - | o wad T -, I
mr B - AL 1 'y . o .
b -y 0 . N . i - -y A . _“ o ot LA o ¥
fou Rellep Lol e . v e [ % ea i " EE LT,
oW = Misge = B : R RS e ' T e = AL n e
’ |' - ’.Iﬂ.l A ,‘: wefied < o Ve = mr! =t T TR @iz m
1 - 1 S =y o . nony n - N
- et T T TN wmuirm *
n - 1A om I Lo - " LI ] -
N el o Lo PR B B e e _vm 1 oea . 1
B a TN T . ! [ L1 " 1 ?'
. 11 W . i [ S - b 1 [ & i I
v : v i I L8 -3 A4 R ' - = n =
. : il e ST
s =, - “w - S W= 'ﬁ - [ I%#ol | s Mo“*:%
4 " -t £ R - -
a . . LI = & r " !
- L 1 =1 ame oo 1, -
"J. o 1 - =& u R TR TR 1=
=y - ) ;I * B £
1 I 0 - no= s
1 =1 | = - - [ | i . . - 1 I , * S -
- T mbt! = 1w 1 b I TR = ' PR
- = e w1 1 = . - " & - | ) '
- - Ak n " = i 1 4 -
' EECE L A J - W g 1 il ur
. ,’ N . . ' - , m= n Tl % 0 %
e o T .- - e Ea" am " hin T )
- = - i i -
- I di - W i . . n 4y 1 v
- “n I I
N ¥ ooom I - I
T - ] [Pl ] o | N 1
I == i "—.‘J_ =5 g iy IJDJ = _'.-_ I v = e
B | - S "- - I— = ' ki 11 I | - : '- I|I| | IIl|| .
, 4 _. i f. = ' I - I I .E.
i ' . W il Im . -
Wt W i, L b 1 o N B B —
P
. ' I 'y TR al ' g 1 e
[ N & h =' - i
- 1
L} N I ) N I - - k-
- N b -y - - & - I .
1 - s N _E & ¥ . = -
M. ] [ ]
| 1 | W - B FITLE - R
1 [ (g . » . Ly - I
I~ - A
"o LI e, - : ) o '"'. I | I|»:
I . R N =1 ! N W :-|1 -
- - . -
1 i 8 Y may | mI e 1 | - " 1 w9
N | . "2_' . 1 " - - ' | 1 ' |hl' h Wl omoa
1 - D |I :‘ B well 1 g A | g W
2 = - w o1
I I 1 - - v -l T
- . _ T o "H.
o8 - 5 =3 K] I - * '
& v & N N -
A YL T M sk TH - 4, I m T
- R ' [ I RN

#



Esthetic reconstruction
of residual deformed ridges
for restorative purposes

It is well known that the alveolar
ridges resorb after the teeth are
extracted. The resorption of the alveo-
lar bone is a physiological process
which hasbeen extensivelydescribed
in the literature. In general a 0.1mm
bone loss per vear for the maxillary
boneridge has beennoted as opposed
to a 0.4mm bone loss pervear forthe
mandibular ridge.' However, the us-
ual amount of bone resorption could
be more dramatic and result in ridge
deformities or depressions, whenthe
teeth are exmracted because of ad-
vanced periodontal disease or apical
pathaosis, developmental defects, or
when the accidental fraciure of the
root(s) require(s) the removal of the
labial contical plate, or as a result of
periodontal surgery.®

The subsequent alieration in ridge
contour requires cosmerc compro-
mise in the prosthetic restoration by
modifving the thickness and/or the
height of the pontic to compensate
for the tissue depression and 1o
achieve harmonious contour. The
result is an overcomoured surface,
which is difficult to clean and alveo-
lar tissue above the pontic which
appears darker than the adjacem
ginuivaltissue. Thiswill also resultin
an uneven gingival margin and a
poor esthetic appearance.”?

Therefore, the restoration of the
defarmed residual ridge afier dental
extractions remains a challenging

*by Andre P. Saadoun, DDS, MS
and
Ali Farnoush, DDS, MSD, PhD

problem for the restorative dentistto
achieve the requirements of form,
function, oral physiotherapy and es-
thetics especially for a patient with a
high lip line who needs an anterior
bridge.*

The purpose of this article is to
presentrecenttechniqueswhich can
be utilized to resolve the problems
associated with the residual edentu-
lous ridge deformed by tissue loss
(vertical and/or horizontal) and to
minimize the difficulties encountered
in fixed prosthodontics for the es-
thetic replacement of the lost teeth.
The rationale and indications of var-
ious treatment modalities available
such asthe preservation of the alveo-
lar ridge by root retention, and the
reconstruction of deformed ridges
using connective tissue graft or cera-
mic grafting materials will be dis-
cussed. Several cases have been suc-
cessfully treated utilizing the above
periodontal procedures in conjunc-
tion with restorative wreatment. To
illustrate the technique and clinical
application of these procedures three
clinical examples will be presented.

*Dr. Saadoun and Dr. Furnoush are in
the Depariment of Surgical Sciences, Sec-
tion of Pertodontology, University of
Southern California, School of Dentistry,
Los Angeles, CA 90089-0641.

Preservation of the alveolar ridge
by vital root retention

Forced eruption and submerging
of either endodontically treated or
vital roots have been used to pre-
serve and maintain the alveolar
bone.**

No apparent bone loss was found
by Howell” in submerged endodon-
tically treated teeth and it was sug-
gested that the procedure could be
utilized by maintenance of the resid-
ual ridge height supponing a com-
plete denture.

Comparative histologic studies have
indicated that vital submerged roots
were free of inflammatory infilirate
and have a greater potenual for
repair than endodontically wreated
teeth.? Bone regencration was found
over submerged vital roots and was
enhanced when the roots weve sec-
tioned 2mm below the crestal bone
with primary surgical closure.® [t has
been shown that such roots remain
vital and asymptomatic, minimize al-
veolar bone resorption, presenve the
stability of the osscous tissues and
maintain the ridge contour.®' In
fact, alveolar rate measurement done
6 months later at the reenuy proce-
dure indicated a relative overall loss
of alveolar crest height of 0. 44mm."?

Follow-up of vital root retention in
humans during a 20 10 36 month
period showed that the height and
contour of alveolar ridge were beuter

e e T R T e e e e e e e T e e e g Y T T e e T e
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maintained as compared with eden-
tulous areas,'*

It seems that the retention of vital
submerged roots offers a successful
modality for alveolar bone preserva-
tion and maintenance, specially on
patients with fixed restorations with
pontics in slight contact with the
ridge. -

The following case repont presents
the submergence of lower anterior
teeth as a pre-prosthodontic proce-
dure to avoid subsequent resorption
of the ridge both in an apical direc-
tion and loss of the vestibular depth.
Pontics will be fabricated to be in
contact with the ridge.

Case No. 1

A healthy 70-year-old woman was
evaluated for elective retention of
her mandibular anterior teeth #23,
24,25, 26 10 preserve the ridge prior
to the construction of a metal ceramic
bridge from canine 10 canine. The
teeth met the following criteria for
vital root burial as outlined by Garver
and Fester’ (Fig. 1).

1. No more than 1mm horizontal
mobility.

2. Reducible refraciory defects at
the time of surgery.

3. Sufficient healthy mucogingival
tissue for final closure.

4. Root length/bone ratio 1/3.

5. Asymptomatic vital teeth,

Afier local anesthesia, an internal
beveled marginal subcrestal incision
was used to remaove the crevicular
epithelium around the necks of the
teeth and to provide clean wound
edges for adequate healing by prim-
ary intention. Full thickness mu-
coperiosteal flaps were raised on the
buccal and lingual aspects of the
involved teeth (Fig. 2).

Two labial releasing incisions ex-
tending beyond the mucogingival
line were made on the mesial apsect

of teeth #22 and #27; a pantial thick-
ness dissection was used to provide
suiTicient relaxation for reflection of
the flap and good coaptation of the
flap edges withouttension for sutur-
ing. All calculus and granulation

tissue were removed and the roots
were planed with sharp curettes. The
crown of the teeth were sectioned at
the level of the alveolar process with
a diamond fissure bur with high
speed under water spray. The vital
root stumps were then reduced Imm
below the alveolar crest, and the
bony crest was contoured to provide
a round bony surface. The buccal
and lingual flap were coapted with-
out tension 1o achieve primary clo-
sure. A continuous suture, as well as a
few interrupted sutures were used 10
close the wound overthe submerged
vital roots (Fig. 3). No periodonial
dressing was placed overthe surgical
site. Tewracycline 250 mg. QID for
five days was prescribed to prevent
infection and Tylenol #3was recom-
mended for discomfort. The sutures
were removed afier one week and
the healing was uneveniful, One
weck later a gingivoplasty of the
ridge was performed to correct re-
sidual tissue deformities. A perio-
dontal puck wasthen placedto cover
the wound.

Six weeks later the area was re-
evaluated (Figs. 4 and 53) and a metal
ceramic fixed parnial denture was
fabricated with convex pontics in a
slight contact with the residual ridge.
The patient was followed post-
operatively every three months for a
period of 12 months following the
surgery without any complication (Fig.
6).

There have been however some
reports of problems, such as expo-
sure of submerged vital roots through
the gingiva, cyst formation and alveo-
lar bone loss, on patients with re-
movable partial or complete den-
tures,'*"®
Reconstruction of alveolar ridges

using connective tissue graft

Recently several anicles,?*'”'* have
described different mucogingival pro-
cedures to manage and resolve the
esthetic restoration of a deficient
panially sdentulous maxillary ante-
rior ridge (muilated pontic area) or
so-called collapsed or deformed

ridges. Abrams in 1980'" described
the rolltechnique orthe de-epithelia-
lized conneciive tissue pedicle grafi.
Basically this is a form of contiguous
pedicle graft which utilizes only the
connective tissue of palate adjacem
to the ridge as the donor site,

The autogenous combined epithe-
lial and connective tissue free grafi
(full thickness onlav grafis as des-
cribed by Seibert 1983),'* has also
been used 1o treat moderate to severe
ridge defects. This technique requires
the utilization of a donor site distant
from the ridge to be augmented.

The subepithelial connective tissue
graft procedure reported by Langer
and Calagna® and Garber and Rosen-
berg.* has also been shown 1o be suc-
cessful in reconstructing. enhancing
the anterior cosmetic, and restoring
normal bucco-lingual dimension for
ridges with adequale height. Two
surgical approaches have been des-
cribed, the flap procedure and the
double pouch procedure. The basis
ofthese proceduresis the placement
of a graft of onlv connective tissue
from a remote site, subepithelially in
the area of the ridge requiring aug-
mentdnon,

The following case repon desciibes
the reconstruciion of an anterior
deformed ridge with a bucco-lingual
loss of tissue by means of the flap
and the use of the subepithelial con-
nective tissue graft procedure.

Case No. 2

A healthy 35-vear-old woman was
notsatisfied with her anterior bridge
fabricated to replace teeth #9, 10
which were lost with the buccal al-
veolar plate during a bicvcle acci-
dent. She was referred 1o our office
by her prosthodontist in order 10
correct the depression in the bucco-
lingual width of the residual parial
ridge (Fig. 7). 1o minimize the cos-
metic problem of the planned fixed
restoration and to provide the upper
lip with a normal bulk and contour.
The subepithelial connective tissue
graft procedure was used 1o achieve
this goal.



Recipient site

Two vertical incisions were made
in a divergent fashion beyond the
mucogingival junction in the labial
foldto facilitate elevation and mobil-
ity of the flap. The interproximal
papillaadjacenttothe abutmentteeth
were notincluded in the flap design.
A horizomal incision was made on
the palatal aspect of the ridge and
connected the two vertical incisions
(Fig. 8). A partial thickness flap was
elevated on the buccal aspect of the
deformed ridge to leave periosteum
and connective tissue covering the
alveolar bone intact. This wasto pro-
vide an adequate source of nutrient
and vascular supply for the connec-
tive tissue graft.

Donor site

Secondary flap removed during
palatal flap procedure for pocket
elimination could be used as a con-
nective tissue graft for ridge aug-
mentation.

In this patient, no periodontal
surgery for pocket elimination was
indicated, therefore two horizontal,
incisions were made on the palate as
seen in Figure 9. The first one was
placed 4-5mm apical to the free gin-
gival margin, and primary partal
thickness was elevated, leaving a layer
of connective tissue on the palatal
bone. The secondincision was placed
1-2mm more coronal from the first
one, beveled toward the bone, at a
safe distance from the free gingival
margin to avoid recession at the
donor site (Fig. 9). Two vertical re-
leasing incisions reaching the pala-
1al bone connected the previous in-
cisions. The connective and adipose
tissues over the bone were carefully
removed, trimmedtothe desired size

and then stored on a moistened
gauze with saline solution. The bevel-
ed poriion of the palatal primary flap
was sutured to the beveled coronal
edge of the donor site 1o facilitate
flap coaption, prevent bone expo-
sure, and ensure good healing.

The subepithelial connective tissue
wasthen placed on the recipient bed
1o augment the alveolar ridge (Fig.
10). The elevated split thickness flap
was then sutured down over the grafi
to immobilize it (Fig. 11).

The pontic of the provisional
bridge was reshaped in the gingival
portion Lo prevent any pressure on
the grafied site. The sutures were
removed seven days later. Three
weeks later, a gingivoplasty was per-
formed using a round diamond bur
under water spray (o create proper
gingival concavities in the augmented
ridge (Fig. 12). The gingival porion
of the provisional pontic was relined
with acrylic 1o create ovate pontic fit-
tingthese concavities. The final cera-
mic bridge was started eight weeks
later (Fig. 13).

Ridge augmentation via
ceramic grafting materials

Recenuy dense hydroxylapatite par-
ticles such as Alveograf* (brand of

durapatite 18-40 mesh — Cook-Waite)
and Calcitite** (hydroxylapatite
2040-12-Calcitek) and Synthografi***
are now available 1o the dental pro-
fession.

There are two basic rypes of syn-
thetic hone grafting materials: basic
tricalcium phosphate (hydrosylapat-
ite) such as periograft (durapatite)
and calcitite which are considered
permanent and nonresorbable mate-
rial, and beta tricalcium phosphate
such as synthograft which has been
shown to resorb in an unpredictable
way when implanted.?® The hydrox-
vlapatite has dense, microcnystalline
structure. and the particles are round-
ed (calcitite) or sharp (Periograft).

These new ceramic grafting mate-
rials which are radiopaque, biocom-
patible. have been evaluaed in a
number of animals®™ and human
studies for “filling” of infrabony de-
fects*® and alveolar ridge augmen-
ition.*#* The grafiing materials
have been shown to be exiremely
biocompatible when implanted in
hard or softtissue, eliciting no mflam-
matory, toxic or foreign body re-
sponses. The grafting matenals have
demaonstrated the ability 1o become
chemically bonded to bone via natu-



Figure 10. Subepithelial connective tissue graft placed on the
recipient bed.

ral appearing bone cementing me-
chanisms and have been used as
bone graft substitutes.”

The synthetic maierials do not
stimulate bone growth, they are not
osteogenic or osteoinductive, and
they do not induce new atachment
which is the major goal in treaument
of periodontal osseous defects.® How-
ever, they are very useful as alveolar
ridge maintainer and space filler 10
help “plump out™ an area for esthetic
purpose.”

There is no contraindication re-
garding the use of the cerumic mate-
rials to reconstruct a collapsed or
deformed ridge. On the contrary,
several ad\'amages are :lp;:r:n'enl:‘an
adequate supply of synthetic mate-
rial is always available, there is no
need for a second surgical site and
time required for the grafiing proce-
dure is reduced. ™

The following case presenis the
use of a new dense, nonresorbable

Figure 12. Gingivoplasty of the augmented ridge, creating the
proper concavities for the ovate pontics.

form of hydroxylapatite material (Cal-
citite) as a means to correct a defi-
cient alveolar ridge and create a
cosmetic result for an anterior pros-
thetic restoration.
Case No. 3

A 24.year-old man, in good health,
wasreferred for treatment. Teeth #8,
10, with a fractured segment of the
buccal cortical plate, were removed
following a car accident (Fig. 14). A
metal ceramic bridge was planned.
Asthe pontic area was depressedin a
bucco-lingual direction and deformed
inthe apico-occlusal direction. itwas
decided to augment the ridge height
and to fill out the labial depression
with hyvdroxylapatite (Calcitite 2040).

Following local anesthesia with a
vaso constrictor (1/30,000 epineph-
rine), a single vertical incision of 10-
I15mm from the alveolar crest to the
vestibule was done (Fig. 15). The ver-
tical incision was extended through
the periosteum and a subperiosteal

Figure 11. Occlusal view of the residual ridge following the
reconstruction of the buccolingual dimension.

tunneling was performed with a thin
periosteal elevator to obtain an ade-
quate tunnel size and create a pouch
in the facial vestibule above the ridge
to allow insertion of the syringe con-

taining grafiing material (Fig. 16).
The hydroxylapatite panicleswere
prepared to proper consistency by
adding sterile phyiologic saline solu-
tion. The loaded plastic syringe was
then inserted in the pouch and the
hydroxylapatite particles were inject-
ed in to build the ridge contour in a
labial and occlusal direction. The
pouch was then closed with inter-
rupted sutures (Fig. 17). Anubiotic
coverage and analgesics were pre-
scribed. During suture removil. the
incision line wasincompletely sealed
causing extrusion of sume of the
grafting particles; it was decided to
place new interrupted sutures for an
additional week. A radiographaken
postoperatively showed a dense ac-
Continued nn page 44

Figure 13. Metal ceramic bridge (before staining) with even

gingival margins and corvect physiologic cosmetic contours.




Figure 14. Buccal view of a deformed
residual ridge.

injection of the synthetic ceramic
particles.

Figure 15. Vertical line of incision extending beyond the mucogingival line.

Residual deformed ridges . . . . ..

(continued from page 43)
cumulation of hydroxylapatite on the
augmented ridge.

A slight gingivoplasty was per-
formed to correct the tissue deformi-
ties and create concavities on the
ridge for the pontic. The temporary
bridge was relined, modified and
inserted. P

Two months following the surgical
procedure, the gingiva and alveolar
ridge appeared healthy and normal
(Fig. 18).

Discussion

The general praclitioner or pros-
thodontist often encounters difficult
clinical problems which cannot be
solved by restorative procedures
alone, but can be successfully man-
aged utilizing periodontal procedures

Figure 17. Closure of the pouch with interrupted sutures.

in conjunction with restorative treat-
ment. .

The clinical cases described in this
article focused on recent surgical
techniques performed by the pen-
odontist to reconstruct the ridge /pon-
tic area and achieve maximal cos-
meticresult. The cases presented are
not isolated examples of favorable
cosmetic and functional results.
Others'® have also reported success-
ful results in the reconstruction of
deformed partially edentulous ridge
using one of the techniques des-
cribed on a predictable basis by
adheringtosoundsurgical and pros-
thetic principles and a combined
prosthetic and periodontal approach.

No complication hasbeen encoun-
tered with the vital submerged roots,
in slight contact with pontics. It seems
however that the complications re-
ported in the literature'**® are due 10
the excessive pressure transmitted by
the removable parial or complete
dentures because of ill-fitted pros-

Figure 18. Six weeks postoperative view,
with a provisional bridge.,




thesis or incorrect occlusion.

Some loss of tissue contour will
occur postoperatively with the sub-
epithelial connective graft through
contraction and shrinkage of the
grafied tissue which occurs during
the first four weeks.>® Therefore, the
second stage gingivoplasty to correct
any deformities and blend the sur-
face contours of the ridge should not
be performed before four weeks fol-
lowing the ridge augmentation.

No further changes were noted in
the tissue height and contour using
the new nonresorbable ceramic graft-
ing material, the bulk and cosmetic
appearance remained constant fol-
iowing ihe ridge augmentation up to
five years.*** However, one has to
mention the possibility of particles
extrusion from the lines of the inci-
sions during the first week. A good
flap design with long beveled inci-
sion and flap closure with several
continuous locked sutures can pre-
vent loss of grafting materials.

As previously mentioned. itis neces-
sany to modify and reline the provi-
sional pontic immediately after the
augmentation, following gingivo-
plasty, and a few weeks later until no
further change is observed in the
tissue contour. The final restoration
can then be started at the conven-
ience of the restorative dentist.

Research is in progress to further
evaluate the long term results of
these procedures.

Conclusion

Restoration of the deformed resid-
ual ridge remains a challenging prob-
lem for the restorative dentist 10
achieve the requirements of form,
function, oral physiotherapy and es-
thetics. Esthetic appearance of the
prosthetic replacement of such ridges
is ofien compromised due to the bulk
and’/or the height of the pontic
necessary to compensate for the tissue
depression. i

The purpose of this paper was 1o
present recent periodontal proce-
dures which can be utilized to resolve
the problems associated with the re-
sidual edentulous ridge deformity

(vertical and/or horizontal) and to
minimize the difficulties encountered
in fixed prosthodontics for the esthe-
tic replacement of the missing teeth.
The rationale and indications of var-
ious treatment modalities available
such as the preservation of the alveo-
lar ridge by root retention, and the
reconstruction of deformed ridges
using connective tissue graft or cera-
mic grafting materials were demon-
strated and discussed.
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University of Pennsylvania In those clinical situations in which missing teeth are replaced with fixed

Philadelphia, Pennsylvania ; S ; N :
prosthodontics, the clinician is faced with the task of fabricating the pontics
to fulfill the requirements of esthetics, form and function, and oral
physiotherapy.

The relationship of the “‘dummy tooth'* or pontic to the underlying ridge
is inordinately complex, since the esthetic requirements invariably conflict
with those of function and hygiene. Although pontic designs have been
discussed in some depth in the literature, descriptions of the pontic form
assume the presence of an ideal recipient site. Little attention has been
directed to the problem of how the various pontic designs relate to the
deformed edentulous ridge or pontic recipient site.

Pontic Designs

Following are the pontic designs most commonly described:

1. Sanitary pontic. This form fulfills the prerequisites for the health of
the underlying attachment apparatus or periodontium, because it does
not come into any form of contact with the ridge and leaves the proximal
areas of the adjacent teeth or abutments free of encumbrances which
make oral physiotherapy difficult. The form is certainly not esthetic and
it may present a problem to many patients, since the space between the
pontic and the ridge becomes a depository for large pieces of food and a
site into which the tongue invariably strays.

2. Ridge lap pontic (Fig 1A). This pontic design presents problems due
to the inability of either the patient or clinician to keep the interface
between the pontic and the underlying ridge free of plaque. The tissue
becomes inflamed, loses its keratinized surface, and ulcerates. It is
generally considered inadvisable to use this type of pontic.

3. Modified ridge lap pontic (Fig 1B). This is the most commonly used
pontic design; the contact of the pontic with the underlying ridge is
maintained only on the buccal aspect of the ridge. This limited contactin
only one plane allows the area 1o be readily cleansed with dental floss and
maintained free of inflammation. This type of pontic fulfills most of the
needs of the restorative dentist in cases involving ideal edentulous ridges.

4. Ovate pontic (Fig 1C). This is a pontic form with a rounded base; it
is indicated when esthelics are of paramount importance. It also ideally
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Fig 1—Pontic designs. A. Total ridge lap. B. Modified ridge lap. C.
Ovate.

fulfills the requirements of function and oral physi-
otherapy. However, it can be utilized only if the recip-
ient site is initially prepared to receive it by some form
of surgical procedure, or if the pontic is inserted into the
extraction socket at the time of tooth removal. The
rounded base of the pontic musi be accurately formed to
fit the prepared concave recipient site precisely. The
intimate relationship allows floss to pass over the con-
vex base, simultaneously cleaning the pontic and the
concave surface of the pontic recipient site.

It is the authors’ contention that the ovate pontic is
the most useful pontic form. This article will discuss the
development of pontic recipient sites, in both the normal
and deformed edentulous ridge, to accommodate the
ovate pontic design.

The Edentulous Ridge and Pontic Recipient Site

The ultimate physical and anatomical form of the
pontic recipient site is a direct result of the state of the
periodontium and the tooth prior to extraction. The
presence of periapical pathosis, periodontal disease, or
trauma will have a direct influence, as will the age of the
patient and the body's healing potential. It is the
responsibility of the exodontist to use judicious care in
removing any tooth, since too often the labial or buccal
plates are fractured and removed along with the tooth or
sequestrated at a later date, resulting in iatrogenic
deformities. Improper extraction should be particularly
avoided in the anterior region of the mouth, as it can
create an unesthetic pontic-to-ridge relationship.

The pontic recipient site can, therefore, be defined as
being potentially adequate or inadequate depending on
whether the ridge area is normal (flat) or deformed
(collapsed), as viewed in an apicocoronal (vertical)
dimension or a buccolingual (horizontal) dimension.

The preparation of the pontic recipient site in each of
the above situations requires individualized attention
and specific considerations.

The Normal (Flat) Ridge

For this type of ridge, it is first necessary to determine
the anatomical characteristics of the site. When the
tooth was removed there may have been osseous fill of
the healing socket, making it level with the two interden-

tal peaks of bone (Radiograph 1). This situation ob-
viously is not ideal, because the bone in the center of this
flat pontic site is now at a level more coronal 10 that
point at which the maximal curvature of the cemen-
toenamel junction (CEJ) normally would have been
(Radiograph 1).

The rise and fall of-the CEJ of any particular tooth
form can be characterized as being highly scalloped or
flat, corresponding to the underlying osseous topog-
raphy and gingival form. The dimension of the addi-
tional healing bone fill will equal the distance between
the tip of the interdental papilla and the most apical
curvature of the free gingival margin. The net effect of
this type of flat socket healing is inadequate space for a
pontic with dimensions similar to those of the adjacent
teeth. The form of the pontic recipient area must,
therefore, be assessed relative to that of the adjacent
teeth, which may be highly scalloped or flat.

Ideally, the clinician should have the temporary
bridge and pontic prepared at the time of extraction so
that the ovate pontic can be immediately inserted into
the socket and the attachment apparatus allowed to heal
around this form. This will prevent the flat healing of
the socket straight across the tips of the interdental
0sseous crests, and will result in an ideal concave pontic
recipient site,

If the pontic is not inserted at the time of extraction
and esthetics are of prime importance, surgical reduc-
tion of the pontic recipient site may become necessary.
Surgical Preparation of the Pontic Recipient Site

If the level of the healing ridge is too far coronal for
an esthetic pontic, the anatomical topography of the site
must be determined by needle probing under local
anesthesia (Fig 2A). If there is a thickness of 3 or 4 mm
of soft tissue above the alveolus in the center of the
ridge, it is necessary only to perform soft tissue
gingivoplasty, developing an anatomical configuration
compatible with the two adjacent teeth. This is easily
accomplished with a rotary diamond instrument (Fig
2B). A l-mm concavity for the base of the pontic,
further apical to the maximal curvature of the adjacent
marginal gingiva, is developed. To fit into this area, the
temporary pontic is relined with self-curing acrylic,
trimmed, and polished, allowing the tissue to heal
around this ovate form (Fig 2C).

If the needle probing reveals a soft tissue depth of
only 2 mm (Fig 3A and Radiograph 1), a surgical
procedure with osteoplasty of the ridge is invariably
necessary to develop the ideal pontic recipient site. A
full thickness mucoperiosteal flap is raised and the
edentulous ridge is fully exposed (Fig 3B). The flap is
raised from the palatal aspect to prevent any subsequent
unesthetic labial scarring. The interproximal tissue on
the abutment teeth is not included in the dissection to
ensure the constancy of the crown margin-to-tissue
relationship. The “trapdoor™ of lissue is gently dissected
towards the labial and the osteoplasty procedure per-
formed (Fig 3C and Radiograph 2).



Radiograph 1—Flat osseous topography of the extraction site; i.e.,
healing across the tips of the two interdental osseous crests.

Depending on the type of pontic to be used, the flat
osseous ridge is reshaped in one of two ways.

Ovate Pontic—The flat ridge is reshaped so that when
viewed from the direct buccal aspect, it is in harmony
with the scalloped osseous form of the adjacent teeth.
Next, a depression | mm deep and 5 mm in diameter is
created midway between the two abutments in line with
the central fossa (Fig 3C).

Modified Ridge Lap Pontic—The flat ridge is de-
creased in width from the lingual aspect only, allowing
the pontic to make contact predominantly on the buccal
aspect, thereby facilitating oral physiotherapy. For
esthetic reasons, an indentation is then created on the
buccal aspect which permits the placement of a pontic
which is not in extreme labioversion and which blends in
with the adjacent teeth (Fig 3D).

The flap is sutured in position over the reshaped
alveolar ridge (the pontic recipient site) and held by the
pontic in close apposition to the concavity. Healing will
result in either a pontic recipient site which is concave in
both a buccolingual and a mesiodistal direction, and
into which the ovate pontic can fit, or in a pontic
recipient site of correct dimension to accept a modified
ridge lap.

Teeth with no antagonists invariably erupt into the
space in the opposing arch, bringing the alveolus and
attachment apparatus with them. If, for any reason,
these teeth are lost at a later stage, the resulting eden-
tulous area or potential pontic recipient site will be at a
level coronally lower than the adjacent teeth. In such
situations, the ostectomy and osteoplasty procedures
necessary to recreate a dimension capable of receiving
esthetic functional pontics will be identical to those
described above, but far more radical.

The Deformed (Collapsed) Ridge

The deformed pontic area or collapsed ridge (Fig 4)
has long posed a severe problem 1o the esthetically
conscious restorative dentist. Due to the many factors
involved "in tooth loss, areas where teeth have been
extracted can resorb severely, resulting in bizarre

Radiograph 2—Osseous topography following the osteoplasty
procedure. (Compare with Radiograph 1.)

anatomical deformities which are ineffectively com-
pensated for prosthetically.

The bone loss in any localized pontic area can be
considered to be one of two distinct types: vertical or
horizontal.

In vertical resorption, the resulting ridge is con-
siderably shorter in an apicocoronal dimension than
that of the adjacent teeth. In the second type of bone
loss, the resorption is more horizontal, taking place
when the buccal plate is lost, and causing a concavity in
a buccolingual dimension. Either type of bone loss
results in an unesthetic situation in which the pontic
needs to be considerably oversized as compared to the
adjacent teeth.

To date, several methods have been utilized Lo at-
tempt to compensate for this problem. The first, and
simplest, solution is to place a pontic that blends as well
as possible into the edentulous area. For more severe
deformities, it may be necessary to add pink-colored
acrylic or porcelain to the apical end of the pontic to
simulate normal gingivae. A third solution is to make a
portion of the prosthesis (the gingival tissue) removable,
as with an Andrew’s bridge.? Recently, an interesting
concept of surgical ridge augmentation was described in
the literature,' and an extension of that approach 1s the
subject of the remainder of this article.

Surgical Augmentation of the Deformed Edentulous
Ridge

Several distinct types of surgical procedures are avail-
able for treating the deformed residual edentulous ridge,
depending on the nature of the deformity.

Loss of Dimension of a Vertical Nature—Two perio-
dontal surgical plastic procedures are presently utilized
to augment ridges with a predominantly vertical de-
formity.

THE DE-EEPITHELIALIZED CONNECTIVE TISSUE PEDI-
CLE GRAFT (Roll Technique)—This procedure has been
described in detail in the literature' (Fig 5A). Basically,
it is a form of contiguous grafiing (pedicle graft) which
utilizes as the donor site only the connective tissue of the
palate adjacent to the ridge. The epithelium over the
pedicle is first removed. This is readily done, using a



Fig 5A—Diagrammatic representation of the complete roll pro-
cedure. (Courtesy of Dr. Leonard Abrams, University of Pennsyl-
vania.)

non-epinephrine bearing anesthetic, by sharp dissection
or'by use of a rotary diamond instrument. Free bleed-
ing, permitted by the non-epinephrine anesthetic, is
evidence of complete epithelial removal. The tissue is
then infiltrated with an anesthetic containing a
hemostatic agent, and a connective tissue pedicle flap is
outlined through to the osseous, and then elevated from
the palate within the de-epithelialized zone (Fig 5B). In
this procedure, it is important that the proximal
marginal tissue of the adjacent abutment teeth is not
involved. This will ensure stability of the crown margin-
to-tissue relationship.

A zone of tissue is de-epithelialized corresponding to
the amount of augmentation required, and the pedicle
may even be rolled in upon itselfl twice before being
placed on the apex of the residual osseous ridge. Next, a
pouch on the labial aspect of the ridge is created by
blunt dissection and the flap is inverted upon itself and
placed into it.

A specific suturing technique is used to maintain
stability of the pedicle graft. The needle is initially
inserted from the, buccal surface through the rolled
pedicle to the palatal side and then back through the
pedicle and the pouch, through to the buccal surface
once apain, where the suture is tied off (Fig 5C).

The donor site from which the flap was rolled will
initially heal as an epithelial-covered depression, which
will slowly granulate in and fill.

The pontic is reduced (Fig 5D), and the area is dressed
and allowed to heal for 10 days, when the sutures are
removed. The area is then redressed for 1 week, when a
plasty is done to prepare a concave ponlic recipient site
for an ovate pontic. There are occasions when an ovate
pontic can be placed at the time of the initial surgery and
the tissue allowed to heal and form around it. Such
situations usually require less gingivoplasty at a later
date.

This type of procedure is excellent if the loss of
dimension is predominantly vertical. It also allows the
mucogingival junction to be repositioned by the ex-
tension of two vertical incisions out to the buccal surface
of the involved area.

The procedure should not be used when there is
inadequate thickness of palatal tissue available or when
the edentulous ridge area is knifelike, with scant under-
lying bone and soft tissue. That is, there must be a
scaffold of underlying bone to support the graft; other-
wise, excessive shrinkage could result. These situations
can be assessed utilizing needle probing under
anesthesia prior to surgery.

THE AUTOGENOUS COMBINED EPITHELIAL AND
CONNECTIVE TisSUE FREE GRAFT (Wedge Tech-
nique)—This procedure is most useful in knifelike eden-
tulous ridge areas or when there is insufficient palatal
tissue available in the ridge area for use of the roll
technique. It is also particularly useful when a large
amount of gingiva must be added in a vertical dimension
(Fig 6A). This technique, in contrast to that using the
pedicle graft, described above, requires the utilization of
a donor site distant from the ridge to be augmented. An
excellent site, which invariably yields the required ade-
quate thickness of donor tissue, is the tuberosity area
distal to the maxillary molars.

The recipient site is prepared first by a partial
thickness dissection which removes the epithelium and a
nominal portion of the underlying connective tissue,
resulting in a free bleeding surface. The amount of
required tissue is then outlined on the tuberosity area
according to the measurements taken from the recipient
site, and a large wedge of both epithelium and connective
tissue is removed. This wedge, the undersurface of which
is shaped to conform to the ridge to be augmented, is
sutured in position (Fig 6B). It is essential to expedite
this stage of the procedure, allowing for rapid coapta-
tion of the free graft and the development of adequate
nutrient circulation.

Sutures are removed at 12 days (Fig 6C). At this stage,
the resulting tissue may not blend in perfectly with the
tissues above and lateral to it. A gingivectomy or
gingivoplasty invariably is required to blend in the
donor tissue and to develop the concave form of the
pontic recipient site. It should be emphasized that these
plasty procedures should not be done at the time of



surgery but only at a subsequent visit, following the
“take™ of the graft.

Loss of Dimension of a Horizontal Nature (Fig 7)—
The subepithelial connective tissue graft generally is
used to augment ridges with a predominantly horizontal
deformity. Depending upon the anatomy of the de-
formity, two types of surgical plastic procedures are
available to the clinician: the flap or the pouch (single or
double).

The basis of all these procedures is the placement of a
graft of only connective tissue from a remote site,
. subepithelially, in the area of the ridge requiring
augmentation.

The decision about which type of procedure to use in
any given case depends upon whether there is an
alteration in the mucogingival junction line of the ridge
relative to the adjacent teeth, and on the number of teeth
involved, that is, the lateral dimension of the graft.

The flap procedure (Fig 8) is indicated only if the
mucogingival junction in the deformed area is to be
repositioned. This type of situation arises from prob-
lems associaled with tooth extraction and the ultimate
healing of the mucogingival junction at a level more
coronal than that of the adjacent teeth. However, if it is
in line with the mucogingival junction of the adjacent
teeth, one of the pouch procedures is more suitable.

The double pouch procedure (Fig 9) generally is used
only when the deformity crosses the midline or is of too
great a dimension to allow all the donor tissue to be
placed in through a unilateral incision.

In all of these procedures, the removal of the connec-
tive tissue graft from the donor site is similar; the only
differences are in recipient site preparation, as will be
demonstrated below,

DONOR SITE PREPARATION—The most readily avail-
able sources of donor tissue are found in the lateral
aspects of the palate and in the tuberosity region. The
tissue for the graft may be removed from these areas
either as part of a maxillary periodontal surgical pro-
cedure (secondary flap) or as an individual procedure
(envelope flap). In the [irst case, the tissue for the graft is
removed either as part of the wedge and ledge procedure
or in the thinning out of the primary palatal flap. After
the secondary flap is removed, it is de-epithelialized of
marginal gingiva and inflamed sulcular tissue,

In the case of the envelope flap, a rectangular form is
first outlined in the posterior aspect of the palate. The
base of the flap is towards the midline of the palate and
the most coronal aspect approaches within 2 to 3 mm of
the free gingival margin, but does not encroach upon it.
The lateral dimension of the flap depends upon the
recipient site deformity and the amount of tissue needed.
The split thickness envelope flap i1s then raised by a
procedure similar to that used for taking a free epithelial
graft for mucogingival procedures. The epithelium and
connective tissue are not removed, however, but are left
attached along the midline. The underlying connective
tissue is then removed down to the palatal osseous, and

this donor tissue is placed on saline-soaked gauze. Next,
the initial envelope flap is sutured back in position and
held in close apposition with the underlying bone for 6
or 7 minutes. This covers the denuded bone, facilitating
healing with only a mild depression that will fill to its
normal level over a period of time, at the same time
decreasing both the amount of pain associated with the
exposed bone and the problems associated with dressing
the area.

The connective tissue graft can now be placed in a
prepared recipient site and sutured in position.

RECIPIENT SITE PREPARATION—Preparation of the
recipient site for both the flap and pouch procedures will
be discussed.

1. Flap procedure. This is the most useful procedure
for correcting deformities in the horizontal dimension
when the mucogingival junction has moved coronally,
leaving insufficient masticatory mucosa for pontic re-
ception directly over the ridge.

A split thickness flap is first elevated on the buccal
aspect of the deformed ridge, leaving the periosteum and
a portion of the connective tissue overlying the alveolar
ridge (Fig 8A). The vertical incisions extend in an
oblique fashion on either side of the deformed ridge and
into the labial fold as high as is necessary to reposition
the mucoogingival junction. The horizontal incision is
made on the palatal aspect of the ridge so as 1o increase
the zone of masticatory mucosa available for reposition-
ing. The connective tissue {rom the donor site is placed
on this somewhat concave base and, il necessary,
sutured in position with resorbable gut (Fig 8B). The
elevated split thickness flap is then sutured down over
the connective tissue to immobilize it in the desired
position and realign the mucogingival junction (Fig 8C).
This overlying flap, together with the underlying con-
nective tissue base, should provide an adequate source
of nutrients for the connective tissue graft.

The sutures are removed at |0 days and the area
redressed with a periodontal pack. Next, the required
ponlic recipient concavities are created in the
augmented ridge, and the pontics of the provisional
restoration relined with acrylic and adapled to these
concavities.

2. Pouch procedures. The pouch procedure is used in
those situations in which the dimensional loss of the
ridge is predominantly horizontal (Fig 10A), and the
mucogingival junction is essentially in line with that of
the adjacent teeth. There are two approaches to place-
ment of the initial incision: a vertical obligue incision or
a horizonial incision,

In the first approach, preparation of the recipient site
is initiated by a vertical oblique incision extending from
the ridge apex, just mesial to one of the abutment teeth,
and up towards the vestibular fornix (Fig 10B). The
integrity of the interproximal marginal tissue should not
be disturbed, in order to maintain the crown margin-lo-
tissue relationship. Through this initial incision, a split
dissection of the tissue overlying the ridge is performed.



Fig 10C—Split
thickness dissection of
tissue over the entire
deformity to develop a
pouch into which con-
nective tissue grafts
may be placed.

It extends through the masticaiory mucosa and ihe
mucogingival junction into alveolar mucosa.

The tissue over the entire deformity and slightly
beyond is elevated to create a pouch (Figs 10C and E).
The fact that the deformity is concave permits the
elevation of the tissue towards the buccal aspect without
any tension being placed on it.

The connective tissue from the donor site is cut into
the appropriate size and tried in position within the

Fig 10E—Cross-sectional diagrammatic representation of connec-
tive tissue graft in position, subepithelially.

Fig 10G—Diagrammatic representation of pouch closure with
interrupted sutures, following insertion of connective tissue
grafts.

Fig 10D—Connective
tissue graft being
slipped into the pouch
and tried in position
prior to suturing,

pouch {Figs 10D and E). It may be necessary to try one
or more pieces of connective tissue to ascertain if the
amount of augmentation is adequate and of the correct
form. The tissue graft is sutured in position as described
below (Figs 10F and G), dressed, and allowed to heal for
4 weeks when the pontic concavities are developed. The
temporary restoration is-relined and recemented, and 13
weeks is allowed to elapse before the augmented ridge
(Fig 10H) is ready for the final prosthesis.

Fig 10F—Diagrammatic representataon of suturmg 1echmque
Note that the connective lissue graft is not yet in position within
the pouch. It will be pulled into the pouch utilizing the two loose
ends of the suture and will be stabilized in a position which
depends upon the initial entry of the “bite” of the first suture.

Fig 10H—Augmented ridge with depression created for ovate
pontic. (Compare with Fig 10A.)



In the second approach, a horizontal incision is made
at the base of the edentulous ridge and extends apically
through the entire length of the deformity (Figs 11A and
B). The pouch is then developed by extending the split
thickness incision laterally in order to elevate the tissue
lying within the area of the decformity and slightly
beyond (Fig 11C).

Next, the donor tissue is slipped through the primary
horizontal incision into position in an inciso-apical
direction (Figs 11D, E, and F).

Healing takes place as with the vertical incision, and
the augmented ridge (Figs 11G and H) undergoes a
gingivoplasty to develop the concave pontic recipient
site.

If the deformity has an added vertical component as
well (Fig 12D), the placement of the horizontal incision

Fig 12B—Clinical view of incision similar to that shown in Fig 12A.

Fig 12D—Preoperative view with provisional restoration in place
and pink acrylic on the apical end of the provisional restoration.

Fig 12A—Cross-sectional diagrammatic representation of place-
ment of horizontal incision on the palatal aspect of the ridge at a
more apical level, This facilitates a certain amount of drape to the
pouch, which is created by extending this incision horizontally
toward the buccal aspect and then apically around the osseous
crest. Following placement of connective tissue within this pouch,
the augmentation will be in both a horizontal and a vertical
dimension.

Fig 12C—Clinical view showing connective tissu-: .l position.
It was slipped in through the initial palatal sion over the
osseous crest and around onto the buccal aspect ¢ the deformity,
leaving the base of the graft overlying the actual crest of the
osseous ridge. This will facilitate augmentation in a horizontal
dimension as well as a vertical dimension. Note, however, that the
initial incision cannot be closely coapted and should not be tightly
tied off. This area must heal by secondary intention. Note the
donor site on the right side of the palate.

Fig 12E—Postoperative view of the same site following ridge
augmentation. Note the dramatic amount of vertical as well as
horizontal ridge augmentation. Note, too, that the provisional
restoration has been cut back on its apical end to allow for the
increase in ridge dimension.



must be changed. It should now be made on the palatal
side of the edentulous ridge, at a more apical level,
corresponding to the crest of the underlying alveolus
(Fig 12A).

The dissection is made horizontally from the palate
towards the buccal surface and then onward, around the
alveolus in an apical direction (Fig 12B). The tissue
coronal to the primary incision will now drape some-
what incisally, which will add vertical dimension to the
ridge. The dissection is completed by extending it later-
ally over the complete area of the deformity. The donor
graft is slid in through the incision around the alveolus
and onto the buccal surface (Fig 12C). The base of the
graft will remain on the crest of the alveolus, augment-
ing it in both a vertical and horizontal dimension. The
initial incision should not be sutured back into close
apposition or the net gain in a vertical dimension will be
lost. It should be allowed to heal by secondary intention
or by placing a connective tissue graft with a small basc
of epithelium, which will fill the void created by the
drape of the pouch (Figs 12D and E).

Ridge deformities may be bizarre, requiring augmen-
tation in varying dimensions and planes; consequently,
several separate incisions may be necessary, depencing
upon where the pouch is to be developed and where the
tissue is to be placed in the augmentation process. A
deformity may require, therefore, the utilization of both
vertical and horizontal incisions, in both the palatal and
buccal aspects.

SUTURING TECHNIQUE—A suturing technique is re-
quired which accurately localizes and stabilizes the
connective tissue grafts in the positions decided upon
during the (ry-in phase of the procedure.

The needle is inserted from the labial surface at the
peoimt 2t which 1t 1s oesrca to anchor one of the
connective tissue grafts. It then passes through the
undersurface of the pouch and out through the initial
incision. The needle is next passed through the donor
connective tissue, back through the initial incision, into
the pouch, and out onto the labial surface (Fig 10F).
The two ends of the suture are now gently pulled and the
connective tissue graft is eased through the primary
incision into the pouch in the position determined by the
placement of the initial insertion of the suture needle.
The suture is now tied off in the usual manner (Fig
10G).

It is important to the cosmetic success of the pro-
cedure that the donor tissue be immobilized accurately
in position and held there. The tissue can be im-
mobilized in two or three different positions which will
result in a specifically shaped pontic area. The initial

incision is still easily closed (Fig 10G) despite the
plumping, becausc clevation of the pouch from within
the concavity of the deformity results in an extra
dimension of available tissue to bridge thegap.

The sutures are removed at 10 days and the area
redressed. After a further 2 weeks, the augmented
deformity can be shaped with a diamond stone to
develop the concave form for the pontic. The temporary
pontic is relined with self-curing acrylic and placed while
still soft into this newly formed concave recipient site.
The acrylic, once set, is trimmed, the ovate base
polished, and the temporary bridge recemented in posi-
tion. The whole complex is allowed to heal a further 8
weeks before final impressions for the prosthesis are
taken.

Summary

The techniques described in this paper can be utilized
to augment edentulous ridge concavities, irregularities,
and deformities in those cases in which esthetics is of
prime importance or in which the deformed ridge
interferes with the function of speech or the ability to
perform oral physiotherapy. The resulting soft tissue
areas closely mimic normal gingival contours and form
a concave soft tissue pontic recipient site for the desired
convex ‘pontic. These procedures are extremely useful
adjuncts for correcting esthetic and functional problems
in fixed prosthesis.

The author would like to acknowledge Elissa Berardi for
her work on the drawings in this article.
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Augmentation of the Deformed Residual
Edentulous Ridge for Fixed Prosthesis

Leonard Abrams, DDS, FACD
Associate Professor in Periodontics
School of Dental Medicine
University of Pennsylvania
Philadelphia, Pennsylvania

This article is directed towards resolving the problem caused by residual
edentulous ridges that are deformed by tissue loss or collapse, thereby
creating difficulty in fixed prosthodontics with esthetic pontic replacement.
Introduction

The so-called collapsed ridge is generally caused by severe bony loss
prior to or during tooth removal. The loss can be due to advanced
periodontal disease, surgical trauma during tooth removal, or accidental
traumatic injury, or can be a result of periodontal surgery. Up until now,
three basic solutions have been offered. The first is to try to carve a
pontic that blends with the edentulous area but may require placing it in
poor axial angulation in order to achieve this end (Fig 3C). The second
is to add pink colored plastic or porcelain to the apical end of the pontic
in ofder to simulate normal gingiva: The third solution is to make the
pontic portion of the fixed prosthesis removable, such as that seen in
Andrew’s Bridge. '

Solutions offered in this paper are surgically plastic in nature, in that
a connective tissue pedicle graft is placed labial to the edentulous area in
order to create a desired esthetic effect. A by-product of the procedure is
the formation of a subtly concave edentulous ridge. When there is a
concave lissue area, a convex pontic can be prepared for tissue contact
(Fig 1). Under these circumstances, when dental floss is used, it scrapes
the pontic and not the tissue. A concave ridge with proper close convex
pontic adaptation ensures good cleansing.’* The concave pontic receptor
ridge tissue also simplifies laboratory procedures because it precisely
locates pontic placement on the laboratory cast for the technician. As a
result of utilizing pontics in the manner to be described, the author has
found it beneficial to try to form concave soft tissue pontic receptor
ridges surgically, whenever possible.

The proposed ridge augmentation procedure is recommended only if
the residual ridge defect interferes with the esthetic appearance of the
restoration, as determined by experimentation with the provisional
restoration. The author has found it difficult to try to predict, in advance,

“the contours of the soft tissue edentulous areas prior to provisionul

restoration. The temporary prosthesis is the ideal testing mechanism to
determine precisely what the soft tissue needs will be.

Presented at the 25th Anniversary of the founding of the Postdoctoral Program in
Periodontics, University of Pennsylvania. May 17, 1980,
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Variations in pontic design and soft tissue conformations

Fig 1—A-Total ridge lap. This is the least desirable of pontic
configurations. Any attempt to cleanse the undersurface of the
pontic with dental floss causes the convex tissue, rather than the
concave pontic, 1o be scraped by the floss. B-Modified ridge lap.
This is more desirable since it provides a convex pontic for
flossing. Its major disadvantage is that there are areas where debris
can lodge easily. C-Ridge lap with concave edentulous ridge. This
is the most desirable of pontic shapes as it provides a convex
pontic with concave tissue and allows for a minimum of food and
debris retention. This pontic design also permits the pontic
surface 1o be cleansed by dental floss. Close pontic-tissue con-
figuration is desirable since it minimizes plaque retention.

Technique for Ridge Augmentation (Figs 2, 3, 4, 5,
and 6)

The procedure begins with a nonepinephrine-bearing
local anesthetic to ensure generous bleeding at the tissue
site. The first step 1s to remove the surface epithelium,
by scalpel or by rotary diamond instrument. utilizing the
free bleeding as a guide; the presence of bleeding in the
enlire area indicates complete epithelium removal. It is
importanl to note that the proximal marginal perio-
dontium of adjacent teeth must be preserved intact.

At this time, an epinephrine-containing local
anesthetic is introduced for hemostatic control. A trian-
gular flap is elevated from the palate within the de-
epithelialized zone. It can be either a full- or partial-
thickness flap, as determined by surgical convenience. A
pouch is created by blunt dissection labial tothe alveolar
bone, and the flap is inverted and guided into place by
a retaining suture in the zrea of the mucogingival
junction. Sufficient distance between the entrance and
exit of the retaining suture, based on the friability of the
soft tissue, will ensure a strong tissue base with which
the inveried flap cun be pulled into place and secured.

The area from which the flap has been removed will
appedr as a depression with angular sides which will heal
as a rounded, depressed, subtly concave area. Prolonged
bleeding can be controlled, if necessary, by additional
suturing. The area is then packed with periodontal
dressing. Suture and dressing removal are performed
approximately 8 to 10 days postoperatively. At that
time, the pontic can be relined with self-curing resin to
fit the defect and polished to a high gloss.

Whenever possible, the collapse of the edentulous
ridge should be prevented. Precautions can be taken
during tooth extraction or during periodontal surgery.
During tooth removal procedures, an immediate re-

placement should be fabricated and placed approx-
imately 5 mm into the edentulous socket. As the eden-
tulous socket heals, the immediate pontic replacement
can be gradually shortened. In many instances, 4 con-
cave pontic zone cuan be created which will present 4
contour on the labial that resembles the alveolar process
and gingiva of the adjacent teeth.

During periodontal surgery, too often, the entire
edentulous area is thinned out as part of pocket elimina-
tion. It is strongly urged that the soft tissue overlying the
edentulous areas be preserved during periodontal
surgery and left for final surgical trimming until after
the provisional restoration is made. This will ensure
adequate thickness of edentulous area sofl tissue and
will allow the restorative practitioner to exercise those
options necessary to create an esthetic pontic-soft tissue
relation. Often, this precaution will require retreatment
of the proximal surfaces of the teeth of the edentulous
area for final pocket elimination. However, the esthelic
benefits greally outweigh the probiems ol multiple
reentry.

Diagrammatic representation of the de-epithelialized
connective tissue pedicle graft for residual ridge
augmentation

Fig 2—A-Cross section of the residual edentulous ridge prior 1o
the procedure. B-The first step is to remove the epithelium. C-The
elevation of the triangular flap takes place in the area of de-
epithelialization. D-The pouch is created anterior to the alveclar
ridge. E-The sutures are placed in the mucogingival junction to
catch the tip of the flap and pull it into place. F-The flep is secured
and the concavity created.



Pedicle connective tissue augmentation is contrain-
dicated when there is a knife-like edentulous ridge with
very scant bone and underlying soft tissue. In this case,
there will be insufficient flap thickness for adequate
plumping of the area. If the procedure should be at-
tempted under these circumstances, a great deal of
postoperative shrinkage can be anticipated, with coun-
terproductive esthetic results. A solution to the latter
problem is to take free connective tissue grafts from
elsewhere in the posterior portion of the palate, Several
possibilities for the free connective tissue grafts will soon
be described in the literature; they include free wedges of
soft tissue that are completely embedded in a surgical
pouch and other grafts that allow the epithelium to be
used at the exposed incision site. Discussion of these
procedures is beyond the scope of the present paper.

Whenever gingivoplasties are to be performed in the
edentulous ridge to create a concave pontic receptor
area, consideration should be given to the thickness of
the soft tissue overlying the osseous crest. To determine
whether sufficient tissue exists over the osseous crest (a
minimum of 1% to 2 mm following surgery), a radio-
graph or periodontal probe with anesthesia can be
used. If insufficient soft tissue is anticipated, the surgical
procedure will require some osseous reduction. Again,
discussion of this procedure is beyond the scope of this

paper; it is mentioned only to give the reader some idea
of the complexities that can be encountered.
Summary

The previous discussion presented a simplified tech-
nique for ridge augmentation in deformed residual
edentulous areas in fixed prosthodontics. The technique
is recommended only when the soft tissue defect in-
terferes with esthetics, function, comfort, or ability to
be cleansed. The proposed technique is simple to per-
form, requires very little time, and causes few or no
complications. The resulting soft tissue area closely
mimics the contours of the gingiva overlying the roots
that are present in the adjacent teeth and creates a
concave soft tissue pontic receptor area which allows for
close approximation of a desirable convex pontic. The
technique is contraindicated in areas where there is
insufficient soft tissue, or where the residual ridge defect
does not interfere with the lip line esthetic pattern.
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The Edentulous Ridge in Fixed Prosthodontics

David A. Garber, BDS, DMD
Director, Group Clinical Practice
Assistant Professor
Departments of Restorative Dentistry and

Form and Function of the Masticatory System
Edwin S. Rosenberg, BDS, H Dip Dent, DMD
Director, Postdoctoral Periodontics

and Periodontal Prosthesis

School of Dental Medicine

University of Pennsylvania In those clinical situations in which missing teeth are replaced with fixed

Fhiladelphis Fenngyivania prosthodontics, the clinician is faced witf the task of fabricating the pontics
to fulfill the requirements of esthetics, form and function, and oral
physiotherapy.

The relationship of the ‘‘dummy tooth'" or pontic to the underlying ridge
is inordinately complex, since the esthetic requirements invariably conflict
with those of function and hygiene. Although pontic designs have been
discussed in some depth in the literature, descriptions of the pontic form
assume the presence of an ideal recipient site. Little attention has been
directed to the problem of how the various pontic designs relate to the
deformed edentulous ridge or pontic recipient site.

Pontic Designs

Following are the pontic designs most commonly described:

1. Sanitary pontic. This form fulfills the prerequisites for the health of
the underlying attachment apparatus or periodontium, because it does
not come into any form of contact with the ridge and leaves the proximal
areas of the adjacent teeth or abutments free of encumbrances which
make oral physiotherapy difficult. The form is certainly not esthetic and
it may present a problem to many patients, since the space between the
pontic and the ridge becomes a depository for large pieces of food and a
site into which the tongue invariably strays.

2. Ridge lap pontic (Fig 1A). This pontic design presents problems due
to the inability of either the patient or clinician to keep the interface
between the pontic and the underlying ridge free of plaque. The tissue
becomes inflamed, loses its keratinized surface, and ulcerates. It is
generally considered inadvisable to use this type of pontic.

3. Modified ridge lap pontic (Fig 1B). This is the most commonly used
pontic design; the contact of the pontic with the underlying ridge is
maintained only on the buccal aspect of the ridge. This limited contact in
only one plane allows the area to be readily cleansed with dental floss and
maintained free of inflammation. This type of pontic fulfills most of the
needs of the restorative dentist in cases involving ideal edentulous ridges.

4. Ovate pontic (Fig 1C). This is a pontic form with a rounded base; it
is indicated when esthetics are of paramount importance. It also ideally

M
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Fig 1—Pontic designs. A. Total ridge lap. B. Modified ridge lap. C.
Ovate.

fulfills the requirements of function and oral physi-
otherapy. However, it can be utilized only if the recip-
ient site is initially prepared to receive it by some form
of surgical procedure, or if the pontic is inserted into the
extraction socket at the time of tooth removal. The
rounded base of the pontic must be accurately formed to
fit the prepared concave recipient site precisely. The
intimate relationship allows floss to pass over the con-
vex base, simultaneously cleaning the pontic and the
concave surface of the pontic recipient site.

It is the authors’ contention that the ovate pontic is
the most useful pontic form. This article will discuss the
development of pontic recipient sites, in both the normal
and deformed edentulous ridge, to accommodate the
ovate pontic design.

The Edentulous Ridge and Pontic Recipient Site

The ultimate physical and anatomical form of the
ponlic recipient site is a direct result of the state of the
periodontium and the tooth prior to extraction. The
presence of periapical pathosis, periodontal disease, or
trauma will have a direct influence, as will the age of the
patient and the body's healing potential. It is the
responsibility of the exodontist to use judicious care in
removing any tooth, since 100 often the labial or buccal
plates are fractured and removed along with the tooth or
sequestrated at a later date, resulting in iatrogenic
deformities. Improper extraction should be particularly
avoided in the anterior region of the mouth, as it can
create an unesthetic pontic-to-ridge relationship.

The pontic recipient site can, therefore, be defined as
being potentially adequate or inadequate depending on
whether the ridge area is normal (flat) or deformed
(collapsed), as viewed in an apicocoronal (vertical)
dimension or a buccolingual (horizontal) dimension.

“The preparation of the pontic recipient site in each of
the above situations requires individualized attention
and specific considerations.

The Normal (Flar) Ridge

For this type of ridge, it is first necessary to determine
the anatomical characteristics of the site. When the
looth was removed there may have been osseous fill of
the healing socket, making it level with the two interden-

point at which the maximal curvature of the cemen-
toenamel junction (CEJ) normally would have been
(Radiograph 1).

The risc and fall of the CEJ of any particular tooth
form can be characterized as being highly scalloped or
flat, corresponding to the underlying osseous topog-
raphy and gingival form. The dimension of the addi-
tional healing bone fill will equal the distance between
the tip of the interdental papilla and the most apical
curvature of the free gingival margin. The net effect of
this type of flat socket healing is inadequate space for a
pontic with dimensions similar to those of the adjacent
teeth. The form of the pontic recipient area must,
therefore, be assessed relative to that of the adjacent
teeth, which may be highly scalloped or flat.

Ideally, the clinician should have the temporary
bridge and pontic prepared at the time of extraction so
that the ovate pontic can be immediately inserted into
the socket and the attachment apparatus allowed to heal
around this form. This will prevent the flat healing of
the socket straight across the tips of the interdental
osseous crests, and will result in an ideal concave pontic
recipient site.

If the pontic is not inserted at the time of extraction
and esthetics are of prime importance, surgical reduc-
tion of the pontic recipient site may become necessary.
Surgical Preparation of the Pontic Recipient Site

If the level of the healing ridge is too far coronal for
an esthetic pontic, the anatomical topography of the site
must be determined by needle probing under local
anesthesia (Fig 2A). If there is a thickness of 3 or 4 mm
of soft tissue above the alveolus in the center of the
ridge, it is necessary only to perform soft tissue
gingivoplasty, developing an anatomical configuration
compaltible with the two adjacent teeth. This is easily
accomplished with a rotary diamond instrument (Fig
2B). A lI-mm concavity for the base of the ponlic,
further apical to the maximal curvature of the adjacent
marginal gingiva, is developed. To fit into this area, the
temporary pontic is relined with self-curing acrylic,
trimmed, and polished, allowing the tissue to heal
around this ovate form (Fig 2C).

If the needle probing reveals a soft tissue depth of
only 2 mm (Fig 3A and Radiograph 1), a surgical
procedure with osteoplasty of the ridge is invariably
necessary to develop the ideal pontic recipient site. A
full thickness mucoperiosteal flap is raised and the
edentulous ridge is fully exposed (Fig 3B). The Nlap is
raised from the palatal aspect 1o prevent any subsequent
unesthetic labial scarring. The interproximal tissue on
the abutment teeth is not included in the dissection 10
ensure the constancy of the crown margin-to-tissue
relationship. The “trapdoor” of tissue is gently dissected
towards the labial and the osteoplasty procedure per-
formed (Fig 3C and Radiograph 2).
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Radiograph 1—Flat osseous lopography of the extraction site; i.e.,
healing across the tips of the two interdental osseous crests.

Depending on the type of pontic to be used, the flat
osseous ridge is reshaped in one of two ways.

Ovate Pontic—The flat ridge is reshaped so that when
viewed from the direct buccal aspect, it is in harmony
with the scalloped osseous form of the adjacent teeth.
Next, a depression 1 mm deep and S mm in diameter is
created midway between the two abutments in line with
the central fossa (Fig 3C).

Modified Ridge Lap Pontic—The flat ridge is de-
creased in width from the lingual aspect only, allowing
the pontic to make contact predominantly on the buccal
aspect, thereby facilitating oral physiotherapy. For
esthetic reasons, an indentation is then created on the
buccal aspect which permits the placement of a pontic
which is not in extreme labioversion and which blends in
with the adjacent teeth (Fig 3D).

The flap is sutured in position over the reshaped
alveolar ridge (the pontic recipient site) and held by the
pontic in close apposition to the concavity. Healing will
result in either a pontic recipient site which is concave in
both a buccolingual and a mesiodistal direction, and
into which the ovate pontic can fit, or in a pontic
recipient site of correct dimension to accept a2 modified
ridge lap.

Teeth with no antagonists-invariably erupt into the
space in the opposing arch, bringing the alveolus and
altachment apparatus with them. If, for any reason,
these teeth are lost at a later stage, the resulting eden-
tulous area or potential pontic recipient site will be at a
level coronally lower than the adjacent teeth. In such
situations, the ostectomy and osteoplasty procedures
necessary to recreate a dimension capable of receiving
esthetic functional pontics will be identical to those
described above, but far more radical.

The Deformed (Collapsed) Ridge

The deformed pontic area or collapsed ridge (Fig 4)
has long posed a severe problem to the esthetically
conscious restorative dentist. Due to the many [actors
involved 'in tooth loss, areas where teeth have been
extracted can resorb severely, resulting in bizarre

Radiograph 2—Osseous topography following the osteoplasty
procedure. (Compare with Radiograph 1.)

anatomical deformities which are ineffectively com-
pensated for prosthetically.

The bone loss in any localized pontic area can be
considered to be one of ywo distinct types: vertical or
horizonial,

In vertical resorption, the resulting ridge is con-
siderably shorter in an apicocoronal dimension than
that of the adjacent teeth. In the second type of bone
loss, the resorption is more horizontal, taking place
when thie buccal plate is lost, and causing a concavity in
a buccolingual dimension. Either type of bone loss
results in an unesthetic situation in which the pontic
needs to be considerably oversized as compared to the
adjacent teeth,

To date, several methods have been utilized 1o at-
lempt to compensate for this problem. The first, and
simplest, solution is to place a pontic that blends as well.
as possible into the edentulous area. For more severe
deformities, it may be necessary to add pink-colored
acrylic or porcelain to the apical end of the pontic to
simulate normal gingivae. A third solution is 10 make a
portion of the prosthesis (the gingival tissue) removable,
as with an Andrew’s bridge.? Recently, an interesting
concept of surgical ridge augmentation was described in
the literature,' and an extension of that approach is the
subject of the remainder of this article.

Surgical Augmentation of the Deformed Edentulous
Ridge

Several distinct types of surgical procedures are avail-
able for treating the deformed residual edentulous ridge,
depending on the nature of the deformity.

Loss of Dimension of a Vertical Narure—Two perio-
dontal surgical plastic procedures are presently utilized
to augment ridges with a predominantly vertical de-
formity.

THE DE-EPITHELIALIZED CONNECTIVE TISSUE PEDI.
CLE GRAFT (Roll Technique)—This procedure has been
described in detail in the literature! (Fig 5A). Basically,
it is a form of contiguous grafiing (pedicle graft) which
utilizes as the donor site only the connective tissue of the
palate adjacent to the ridge. The epithelium over the
pedicle is first removed. This is readily done, using a
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Fig SA—Diagrammatic representation of the complete roll pro-
cedure. (Courtesy of Dr. Leonard Abrams, University of Pennsyl-
vania.)

non-epinephrine bearing anesthetic, by sharp dissection
or'by use of a rotary diamond instrument. Free bleed-
ing, permitted by the non-epinephrine anesthetic, is
evidence of complete epithelial removal. The tissue is
then infiltrated with an anesthetic containing a
hemostatic agent, and a connective tissue pedicle flap is
outlined through to the osseous, and then elevated from
the palate within the de-epithelialized zone (Fig 5B). In
this procedure, it is important that the proximal
marginal tissue of the adjacent abutment teeth is not
involved. This will ensure stability of the crown margin-
lo-tissue relationship.

A zone of tissue is de-epithelialized corresponding to
the amount of augmentation required, and the pedicle
may even be rolled in upon itself twice before being
placed on the apex of the residual osseous ridge. Next, a
pouch on the labial aspect of the ridge is created by
blunt dissection and the flap is inverted upon itself and
placed into it.

A specific suturing technique is used to maintain
stability of the pedicle graft. The needle is initially
inserted from the, buccal surface through the rolled
pedicle to the palatal side and then back through the
pedicle and the pouch, through to the buccal surface
once again, where the suture is tied off (Fig 5C).

The donor site from which the flap was rolled will
initially heal as an epithelial-covered depression, which
will slowly granulate in and fill.

The pontic is reduced (Fig 5D), and the area is dressed
and allowed to heal for [0 days, when the sutures are
removed. The area is then redressed for 1 week, when a
plasty is done to prepare a concave pontic recipient site
for an ovate pontic. There are occasions when an ovate
pontic can be placed at the time of the initial surgery and
the tissue allowed to heal and form around it. Such
situations usually require less gingivoplasty at a later
date.

This type of procedure is excellent if the loss of
dimension is predominantly vertical. It also allows the
mucogingival junction to be repositioned by the ex-
tension of two vertical incisions out to the buccal surface
of the involved area.

The procedure should not be used when there is
inadequate thickness of palatal tissue available or when
the edentulous ridge area is knifelike, with scant under-
lying bone and soft tissue. That is, there must be a
scaffold of underlying bone to support the graft; other-
wise, excessive shrinkage could result. These situations
can be assessed utilizing needle probing under
anesthesia prior to surgery.

THE AUTOGENOUS COMBINED EPITHELIAL AND
CONNECTIVE TISSUE FREE GRAFT (Wedge Tech-
nique)—This procedure is most useful in knifelike eden-
tulous ridge areas or when there is insufficient palatal
tissue available in the ridge area for use of the roll
technique. It is also particularly useful when a large
amount of gingiva must be added in a vertical dimension
(Fig 6A). This technique, in contrast to that using the
pedicle graft, described above, requires the utilization of
a donor site distant from the ridge to be augmented. An
excellent site, which invariably yields the required ade-
quate thickness of donor tissue, is the tuberosity area
distal to the maxillary molars.

The recipient site is prepared first by a partial
thickness dissection which removes the epithelium and a
nominal portion of the underlying connective tissue,
resulting in a free bleeding surface. The amount of
required tissue is then outlined on the tuberosity area
according to the measurements taken from the recipient
site, and a large wedge of both epithelium and connective
tissue is removed. This wedge, the undersurface of which
is shaped to conform to the ridge 1o be augmented, is
sutured in position (Fig 6B). It is essential to expedite
this stage of the procedure, allowing for rapid coapta-
tion of the free graft and the development of adequate
nutrient circulation. ;

Sutures are removed at 12 days (Fig 6C). At this stage,
the resulting tissue may not blend in perfectly with the
tissues above and lateral to it. A gingivectomy or
gingivoplasty invariably is required to blend in the
donor tissue and to develop the concave form of the
pontic recipient site. It should be emphasized that these
plasty procedures should not be done at the time of
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surgery but only at a subsequent visit, following the
*““take" of the graft,

Loss of Dimension of a Horizontal Nature (Fig 7)—
The subepithelial connective tissue graft generally is
used o augment ridges with a predominantly horizontal
deformity. Depending upon the anatomy of the de-
formity, two types of surgical plastic procedures are
available to the clinician: the flap or the pouch (single or
double).

The basis of all these procedures is the placement of a
graft of only connective tissue from a remote site,
subepithelially, in the area of the ridge requiring
augmentation.

The decision about which type of procedure to use in
any given case depends upon whether there is an
alteration in the mucogingival junction line of the ridge
relative to the adjacent teeth, and on the number of teeth
involved, that is, the lateral dimension of the graft.

The flap procedure (Fig 8) is indicated only if the
mucogingival junction in the deformed area is 1o be
repositioned. This type of situation arises from prob-
lems associated with tooth extraction and the ultimate
healing of the mucogingival junction at a level more
coronal than that of the adjacent teeth. However, if it is
in line with the mucogingival junction of the adjacent
teeth, one of the pouch procedures is more suitable.

The double pouch procedure (Fig 9) generally is used
only when the deformity crosses the midline or is of too
great a dimension to allow all the doner tissue to be
placed in through a unilateral incision.

In all of these procedures, the removal of the connec-
tive tissue graft from the donor site is similar; the only
differences are in recipient site preparation, as will be
demonstrated below.

DONOR SITE PREPARATION—The most readily avail-
able sources of donor tissue are found in the lateral
aspects of the palate and in the tuberosity region. The
tissue for the graft may be removed from these areas
either as part of a maxillary periodontal surgical pro-
cedure (secondary flap) or as an individual procedure
(envelope flap|. In the first case, the tissue for the graftis
removed either as part of the wedge and ledge procedure
or in the thinning out of the primary palatal flap. After
the secondary flap is removed, it is de-epithelialized of
marginal gingiva and inflamed sulcular tissue.

In the case of the envelope flap, a rectangular form is
first outlined in the posterior aspect of the palate. The
base of the flap is towards the midline of the palate and
the most coronal aspect approaches within 2 to 3 mm of
the free gingival margin, but does not encroach upon it.
The lateral dimension of the flap depends upon the
recipient site deformity and the amount of tissue needed.
The split thickness envelope flap is then raised by a
procedure similar to that used for taking a free epithelial
graft for mucogingival procedures. The epithelium and
conneclive tissue are nol removed, however, but are lefl
attached along the midline. The underlying connective
tissue is then removed down to the palatal osseous, and

this donor tissue is placed on saline-soaked gauze. Next,
the initial envelope flap is sutured back in position and
held in close apposition with the underlying bone for 6
or 7 minutes, This covers the denuded bone, facilitating
healing with only a mild depression that will fill to its
normal level over a period of time, at the same time
decreasing both the amount of pain associated with the
exposed bone and the problems associated with dressing
the area.

The connective tissue graft can now be placed in a
prepared recipient site and sutured in position.

RECIPIENT SITE PREPARATION—Preparation of the
recipient site for both the flap and pouch procedures will
be discussed.

I. Flap procedure. This is the most useful procedure
for correcting deformities in the horizontal dimension
when the mucogingival junction has moved coronally,
leaving insufficient masticatory mucosa for pontic re-
ception directly over the ridge.

A split thickness flap is first elevated on the buccal
aspect of the deformed ridge, leaving the periosteum and
a portion of the connective tissue overlying the alveolar
ridge (Fig 8A). The vertical incisions extend in an
oblique fashion on either side of the deformed ridge and
into the labial fold as high as is necessary to reposition
the mucogingival junction. The horizontal incision is
made on the palatal aspect of the ridge so as to increase
the zone of masticatory mucosa available for reposition-
ing. The connective tissue from the donor site is placed
on this somewhat concave base and, if necessary,
sutured in position with resorbable gut (Fig 8B). The
elevaled split thickness flap is then sutured down over
the connective lissue to immobilize it in the desired
position and realign the mucogingival junction (Fig 8C).
This overlying flap, together with the underlying con-
nective tissue base, should provide an adequate source
of nutrients for the connective tissue graft.

The sutures are removed at 10 days and the area
redressed with a periodontal pack. Next, the required
pontic recipient concavities are created in the
augmented ridge, and the pontics of the provisional
restoration relined with acrylic and adapted 1o these
concavities.

2. Pouch procedures. The pouch procedure is used in
those situations in which the dimensional loss of the
ridge is predominantly horizontal (Fig 10A), and the
mucogingival junction is essentially in line with that of
the adjacent teeth. There are two approaches 1o pluce-
ment of the initial incision: a vertical obligue incision or
a horizontal incision.

In the first approach, preparation of the recipient sile
is initiated by a vertical oblique incision extending from
the ridge apex, just mesial to one of the abutment teeth,
and up towards the vestibular fornix (Fig 10B). The
integrity of the interproximal marginal tussue should not
be disturbed, in order to maintain the crown margin-to-
tissue relationship. Through this initial incision, a split
dissection of the tissue overlying the ridge is performed.
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Fig 10C—Split
thickness dissection of
tissue over the entire
deformity to develop a
pouch into which con-
nective tissue grafts
may be placed.

It extends through the masticatory mucosa and the
mucogingival junction into alveolar mucosa.

The tissue over the entire deformity and slightly
beyond is elevated to create a pouch (Figs 10C and E).
The fact that the deformity is concave permits the
clevation of the tissue towards the buccal aspect without
any tension being placed on it.

The connective tissue from the donor site is cut into
the appropriate size and tried in position within the

Fig 10E—Cross-sectional diagrammatic representation of connec-
tive tissue graft in position, subepithelially.

Fig 10CG—Diagrammatic representation of pouch closure with
interrupted sutures, following insertion of connective tissue
grafts,

Fig 10D—Connective
tissue graft being
slipped into the pouch
and tried in position
prior to suturing.

pouch (Figs 10D and E). It may be necessary to try one
or more picces of connective tissue to ascertain if the
amount of augmentation is adequate and of the correct
form. The tissue graft is sutured in position as described
below (Figs 10F and G), dressed, and allowed to heal for
4 weeks when the pontic concavities are developed. The
temporary restoration is-relined and recemented, and 13
weeks is allowed to elapse before the augmented ridge
(Fig 10H) is ready for the final prosthesis.

Fig 10F—Diagrammatic representation of suturing technigue.
Note that the connective tissue graft is not yet in position within
the pouch. It will be pulled into the pouch utilizing the two loose
ends of the suture and will be stabilized in a position which
depends upon the initial entry of the “bite’ of the first suture.

Fig 10H—Augmented ridge with depression created for cvate
pontic. (Compare with Fig 10A.)
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In the second approach, a horizontal incision is made
at the base of the edentulous ridge and extends apically
through the entire length of the deformity (Figs 11A and
B). The pouch is then developed by extending the split
thickness incision laterally in order to elevate the tissue
lying within the area of the deformity and slightly
beyond (Fig 11C).

Next, the donor tissue is slipped through the primary
horizontal incision into position in an inciso-apical
direction (Figs 11D, E, and F).

Healing takes place as with the vertical incision, and
the augmented ridge (Figs 11G and H) undergoes a
gingivoplasty to develop the concave pontic recipient
site.

If the deformity has an added vertical component as
well (Fig 12D), the placement of the horizontal incision

Fig 128—Clinical view of incision similar to that shown in Fig 12A.

Fig 12D—Preoperative view with provisional restoration in place
and pink acrylic on the apical end of the provisional restoration,

Fig 12A—Cross-sectional diagrammatic representation of place-
ment of horizontal incision on the palatal aspect of the ridge at a
more apical level, This facilitates a certain amount of drape to the
pouch, which is created by extending this incision horizontally
toward the buccal aspect and then apically around the osseous
crest. Following placement of connective tissue within this pouch,
the augmentation will be in both a horizontal and a vertical
dimension.

Fig 12C—Clinical view showing connective tissu-, "l position.
It was slipped in through the initial palatal &% sion aver the
osseous crest and around onto the buccal aspect & the deformity,
leaving the base of the graft overlying the actual crest of the
osseous ridge. This will facilitate augmentation in a horizontal
dimension as well as a vertical dimension. Note, however, that the
initial incision cannot be closely coapted and should not be tightly
tied off. This area must heal by secondary intention. Note the
donor site on the right side of the palate.

Fig 12E—Postoperative view of the same site following ridge
augmentation. Note the dramatic amount of vertical as well as
horizontal ridge augmentation. Note, too, that the provisional
restoration has been cut back on its apical end 10 allow for the
increase in ridge dimension,
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must be changed. It should now be made on the palatal
side of the edentulous ridge, at a more apical level,
corresponding to the crest of the underlying alveolus
(Fig 12A). ;

The dissection is made horizontally from the palate
towards the buccal surface and then onward, around the
alveolus in an apical direction (Fig 12B). The tissue
coronal to the primary incision will now drape some-
what incisally, which will add vertical dimension to the
ridge. The dissection is completed by extending it later-
ally over the complete area of the deformity, The donor
graft is slid in through the incision around the alveolus
and onto the buccal surface (Fig 12C). The base of the
graft will remain on the crest of the alveolus, augment-
ing it in both a vertical and horizontal dimension. The
initial incision should not be sutured back into close
apposition or the net gain in a vertical dimension will be
lost. It should be allowed to heal by secondary intention
or by placing a connective tissue graft with a small base
of epithelium, which will fill the void created by the
drape of the pouch (Figs 12D and E).

Ridge deformities may be bizarre, requiring augmen-
tation in varying dimensions and planes; consequently,
several separate incisions may be necessary, depending
upon where the pouch is to be developed and where the
tissue is to be placed in the augmentation process. A
deformity may require, therefore, the utilization of both
vertical and horizontal incisions, in both the palatal and
buccal aspects.

SUTURING TECHNIQUE—A suturing technique is re-
quired which accurately localizes and stabilizes the
connective tissue grafts in the positions decided upon
during the try-in phase of the procedure.

The needle is inserted from the labiz! surface at the
peint 2t which it 1s aesirea to anchor one of the
connective tissue grafts, It then passes through the
undersurface of the pouch and out through the initial
incision. The needle is next passed through the donor
connective tissue, back through the initjal incision, into
the pouch, and out onto the labial surface (Fig 10F).
The two ends of the suture are now gently pulled and the
connective tissue graft is eased through the primary
incision into the pouch in the position determined by the
placement of the initial insertion of the suture needle.
The suture is now tied off in the usual manner (Fig
10G).

It is important to the cosmetic success of the pro-
cedure that the donor tissue be immobilized accurately
in position and held there. The tissue can be im-
mobilized in two or three different positions which will
result in a specifically shaped pontic area. The initial

incision is still easily closed (Fig 10G) despite the
plumping, because elevation of the pouch from within
the concavity of the deformity results in an extra
dimension of available tissue to bridge thegap.

The sutures are removed at 10 ‘days and the area
redressed. After a further 2 weeks, the augmented
deformity can be shaped with a diamond stone to
develop the concave form for the pontic. The temporary
pontic is relined with self-curing acrylic and placed while
still soft into this newly formed concave recipient site.
The acrylic, once set, is trimmed, the ovate base
polished, and the temporary bridge recemented in posi-
tion. The whole complex is allowed to heal a further 8
weeks before final impressions for the prosthesis are
taken.

Summary

The techniques described in this paper can be utilized
to augment edentulous ridge concavities, irregularities,
and deformities in those cases in which esthetics is of
prime importance or in which the deformed ridge
interferes with the function of speech or the ability to
perform oral physiotherapy. The resulting soft tissue
areas closely mimic normal gingival contours and form
a concave soft tissue pontic recipient site for the desired
convex ‘pontic. These procedures are extremely useful
adjuncts for correcting esthetic and functional problems
in fixed prosthesis.

The author would like to acknowledge Elissa Berardi for
her work on the drawings in this article.
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NEW DIRECTIONS IN DENTISTRY

William James reportedly said “I am done with great things and big
plans, great institutions and big success. And | am for those tiny
invisible loving human forces that work from individual to individual,
creeping through the crannies of the world like so many rootlets, or
like the capillary oozing of water, yet which, if given time, will
rend the hardest monuments of human pride.”

So let's ramble through a “ballad”. . . ode, If you please, of
Collateralization and It’s Role in Treatment Counseling.

CASE PRESENTATION. . .ANYONE?

The comment, “the newsletter occasionally approaches Avromian
absurdity,” when indeed the purpose is to poke at basics and leave the
energy with the reader and provide an apparent exercise of value for
subscribers. The intent of this blurb is not abstraction, but to lay
down some basic premises from our old friend, Carl Rogers, that have
been rattled off, over the years, in the form of check lists without
much background accompanying the suggested checklist.

An exploration of “industrially” scarred dentists in the “management
of staff” and “case presentation” will establish, as we compare it to
Carl Rogers’ work, two perceptive and well-intentioned views of the
same situation from totally different perspectives with the result
that each will formulate a course of action based on his/her
perspective.

Carl Rogers’ view is grounded in trust and long-range goals and
objectives. Traditionally, in dentistry, our perspectives accept the
human being as s/he is and acknowledge his/her strengths as well as
his/her weaknesses, but basically focus on shori-term goals and
objectives. We seek to get a “staff” member and/or a “patient” to
make that decision as quickly as possible in the unawareness that to

procedure.

Rogers sees solutions to problems in terms of healthy relationships.

Dentists solve problems with sharp arguments. Given the inherent

ecumenical character of man’s reasonable mind, an effective approach
in any given situation is probably somewhere in between these two
camps.

The Rogerian approach is to minimize both argument and strategy. To
portray Rogers’ method as a form of argument is to seriously
misunderstand what he intended. While Rogers and today’s dental
mindset are superficially similar, the differences are profound.
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The differences between Carl
Rogers and our usual approach
tells something about our
motivation and purpose. . . our
attitude toward the listener and
how motivation and attitude
shapes our discussion. In
examining the differences
between dentistry and Rogers, we
need not choose up sides, but
simply listen to both and take
from either that which is
appropriate in a given
situation.

The first step in using Rogerian
skills is to convey to the other
person that s/he’s understood.
The purpose of this task is not
to induce in the listener the
speaker’s position and create
him/her open to change so that

the speaker may win an argument.

In Rogers’ work, On Becoming a
Person, he says that empathic
understanding Is possible
providing one avoids making
evaluative statements or
judgements. This avoidance
allows the other person to
accept responsibility to work
out his/her own solutions.

Communication along these lines
must convey that the speaker
trusts the listener to make the
right decision and he recognizes
that the listener is capable of
making choices that make sense.

Rogers asks, “Can | permit the
other person to be what s/he is?
or do | feel that s/he must
follow my advice?” Rogers’
answer is definitely “yes” to
the first question because his
objective is not to argue with
the other person, but to
maintain a continuing
relationship through what he
calls “unconditional
acceptance” of the other which
will bilaterally promote growth,
development, maturation,

PAGE 2

improved function, and wiil
improve the coping mechanisms
for life in each person.

Rogers is not describing
argument. He does not speak of
opponents or victory. The
change is not some predetermined
position for which he seeks
assent. It is the removal of
threat so the other may grow and
become capable of autonomously

accepting responsibility In
working out his/her own
solutions.

This is indeed the ground
substance of collateralization
that was being discussed with
the Russians, by Carl Rogers,
just prior to his death and so
aptly forms the philosophy of
administrative procedure in the
informationally driven societal
structure.

When one de-pyramidalizes, one
alters one'’s entire view of
position in favor of outcome.
Carl Rogers’ objective in
conveying to the other person
that s/he is understood is
related closely to dentistry’s
insistence that the speaker must
be able to argue both sides of
the question. In dentistry, our
mastering either side of the
question does not seem aimed at
understanding. In forensic and
debate, it is clear that the
other side is “evil” so that

the primary reason for mastering
the other side is to know how to
refute it. We must be able to
master either side of the
question, not in order that we
may in practice employ it in
both ways, but in order that we
may see clearly the facts for
our own purpose.

Our usual approach to
“understanding” is that of a
lawyer anxious to achieve
victory. The persuader
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characteristically seeks to
influence the listener or to
have the Ilistener adopt a
specific course of action.
Thence cometh the “prattle” we
use in our usual case
presentation.

The speaker is to master the
nature of competition, to focus
on victory. Forensic and debate
contestants provide pleasure for
those accustomed to their
actions and who have the
capacity for argument.

In dentistry, the person who is
to be unconditionally accepted
is the speaker, not the listener
and this unconditional
acceptance must come about by
the speaker destroying any
criticism as quickly as possible
to achieve this end. The
argumentative speaker will make
use of an audience’s attitude or
prejudice, their beliefs, values

or premises.

Carl Rogers clearly rejected
this strategy and this misuse of
understanding. He deplored
confirming the other in order to
reinforce certain behaviors in
others. Quoting Carl Rogers, “
If 1 do this, | tend to confirm
him as an object. . . a
basically, mechanical,
manipulatable object.”

Rogers chose to understand with
a person, and empathy enables
the speaker to see the other
person’s point of view, but also
places emphasis on solving a
problem, rather than attacking a
person. Understanding with a
person avoids thoughts of
competition and victory, of
manipulating the other, whereas
understanding about, as Rogers
sald, implies an attempt by the
speaker to control the other
person, to bring the other

L= v —— = e = T A e e £ T Y O WO i i
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person to approve of what the
speaker advocates.

“l become less and less
inclined to hurry in to fix
things, to set goals, to mold
people. . . | am much more
content simply to be myself and
let the other person be
himself,” said Carl Rogers.

His approach is tentative,
cooperative and
non-argumentative. By contrast,
we usually proclaim that we
“know the truth” and struggle
against anyone who advocates the
opposition of our truth. As a
tool, we usually delineate an
area within the listener's
position which is valid. Rogers
advised against any kind of
evaluation. positive or
negative. The purpose of
listening is to understand and
remove the threat of judgement.
Rogers said that a positive
evaluation is as threatening as
a negative since to inform
someone that he is good implies
that you also have the right to
tell him that he is bad.
(Praise Re-appraised) His
position precludes the
delineation within the
listener’s position of validity
because such delineation implies
judgement.

Listening without judgement
creates within others the
willingness and abllity to
change. The more | move In to
change things or people, the
less they seem to change, and
the more | leave them as they
are, the more | stir up change.

Rogers contended that if the
speaker genuinely relates to the
other’s position, if the speaker
can get within the listener's

frame of reference, the

speaker’s “own comments” will
have to be drastically revised.
It is as though the speaker
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All meaningful and
lasting change
starts in the
imagination and
works its way out.

Self-examination
is nearly always
the first step

towards change.



Put two people
with a common
goal together
and suddenly,
one plus one

is more than two.

You are completely
responsible for all

your responses to

other persons and

events.

tries on someone else's shoes
and discovers they fit better
than his own. In contrast, we
usually seek ways of
invalidating the listener’s
conclusions and do so by
employing premises acceptable to
the listener that lead to
opposite conclusions. Our
interest is not in outlining the
area within which the listener’s
position is valid, but rather in
choosing premises acceptable to
the listener that make the
speaker’s conclusion valid.

Unlike the Rogerian approach,
the usual dental strategy is to
understand what the listener Is
willing to accept rather than
the measure of validity of the
listener’s position. This is
antithetical of Rogers’
position.

In a traditional communication,
the speaker sees the person to
whom he speaks as a judge and
i's true that anyone is your
judge whom you have to persuade.
Persuasion demands that the
listener assume two roles, that
of listener and that of judge.
This imposes on both the speaker
and the listener the necessity

of maintaining distance between
them. On the part of the
speaker, the distance is
maintained by means of
concealment. The speaker cannot
be what Rogers called
“transparently real.” We must
control the situation, which
means that we must keep
sufficient psychological
distance between ourselves and
the listener so that the
listener does not divert himself

in the position we advocate.
The distance the listener
maintains from the speaker is
based on the listener's
resistance to what the speaker
is saying, both because the

listener serves as an opponent
and as a judge of the speaker.

For a listener to judge a
speaker’'s argument properly,
s/he must not be “taken in” by
the speaker lest a judgement be
grounded in a non-relevant
consideration. To the extent
that the listener stands apart
from the speaker, there is a
leverage for the listener’s
evaluation or judgement of the
speaker’s position.

Power is seen in opposite camps
between Carl Rogers and our
usual soclal dental positioning.
We ask our “opponent” to listen
to position, to understand it
and to see the truth in it by
demonstrating that we have done
the same thing with his/her
position. In our argument, we
paraphrase the other’s point of
view for the purpose of inducing
the listener to modify his/her
position. We do not ourselves
intend such modification and we
must conceal this from the
listener.

Rogers objected to maintaining a
distance between the speaker and
the listener as was Indicated on
his comment on the relationship
between therapist and
“patient.” We are afraid that

if we let ourselves really
experience. . positive
feelings toward another, we may
be trapped by them. This may
lead to demands on us where we
may be disappointed In our
trust, and these outcomes we
fear. So as a reaction, we tend
to build up distance between
ourselves and others. A
“professional” attitude, an
impersonal relationship.

Rogers saw no justification for
distance between speaker and
listener because judgement
regarding what one or the other
is doing Is not conducive to the
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understanding both should be
seeking from each other.
Rogers’ emphasis is on
cooperation, understanding and
truth-seeking and is intended to
strengthen and maintain ongoing
relationships

relationships that are subject
to the danger of
misunderstanding. Rogers
believed that misunderstanding
was eliminated by minimizing
threats, by avoiding opposition
and controversy.

We use opposition as the ground
for stimulating judges to make
decisions. We believe
understanding implies agreement.
In our case presentations, our
attitude in closing is “l have
said it. You have heard it.
The facts are before you. | ask
for your judgement.” This
entire concept would not “make
it” with Carl Rogers.

If you must speak, ask
questions. Speak to the other
person’s obvious, with empathy.
Listen without judgement to
create within self and others
the willingness and ability to
change. Ask questions, the
answers to which are the
messages you want to send.

The power of the Rogerian
question is that it transfers

the postion of power to the
question answerer. The answerer
is indeed the generative one who
creates the message for
him/herself. The answers are
dependent upon the question, and
the energy is generated and
owned by the question answerer.

It seems that our experiential
banks are loaded with the
antithesis of Rogers’ discovery
in human interrelationship. Do
you dare do a 180 degree turn in
your application of energy with
your fellow team people in the

REEDSINTER’I\IATIDNAL LETTER PAGES

practice? Do you have the
“risk-ableness” in sufficient
quantity to “understand with” a
person at the treatment
consultation?

Not to take this turn or risk is
a greater risk. The ease of
outcome “win-win” with self and
others is Carl Rogers’ gift to
those who feel understood.

Voluntary vulnerabilty? Sure!

Are you exposed in position to
be taken advantage of by persons
in your environment? Are you
too non-directive, soft, or less
assertive than is socially
effective? Perhaps in the view
of some. . . power rests in the
hands of the person assigning
the role to be played. Assign
yourself the role. Empower
yourself. Muse as you see the
uniqueness, inter-connectedness
and servitude of the winner's
game.

We recently heard Charles Plumb,
Commander, USN Retired, speak of
his 5-1/2 years in the Hanoi
Hilton. . .14,000 miles he
“hiked” in an 8 X 8 foot cell.
The games he designed for each
day he played well. His
independent  discovery  of
“understanding with” was felt
even by his captors.

Design your game to place the
Rogers’ “dicotomy” in motion in
your team interface and in the
opportunity called reatment
consultation.

Take a course and learn to

listen so others will speak, not
a course learning to speak so

others will listen.

o T ————
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Life is like
playing the
violin in

public . ..

and learning

the instrument
as you go along.



NAPILI PARTICIPATION

REGARDING THE NAPILI SILVER. . .

“, . .sorry that a trip to Hawaii for NAPILI’'s 25th
Anniversary was not in the cards for this summer.

“However, we do want to pass along a few thoughts
to you as you are beginning the countdown to the big
celebration.

“And celebration it should be! When | think back
to the time we first came to Phoenix for Napili 7
(implantology) back in 1981 on the advice of
friends, we had ideas, but lacked direction.

“We spent our few dollars on tuition and airfare
and stayed at the Biltmore.

“The first evening’'s orientation session was
followed by you and others going to the Gold Room
for dinner, which did not fit into our very
zero-based budget. . . and thankfully you provided
lunches during the seminar!

“l had brought a patient to do the implant surgery
for and you ‘suggested’ we do both arches instead of
the one we had planned.

“My wife, five months pregnant, by my side
assisting, and four hours later. . . | was spent,

but the dentistry was not done. You sensed | was in
trouble, sat down next to us and got us through.
Good people skills, because | was a total stranger
to you at that time.

“Times have changed. . . and so have implants. |
have never forgotten how you handled me and that
implant situation. . . . . you helped me, and then my
team, to learn, creating a service team that not
only does things well, but also enjoys the game.

13

. . . Love to Marci and Happy Anniversary!’
MRD

(Thanks for the very kind words!)

“Napill Participation Column is a communications vehicle dedicated to networkin_g among MNapih
seminar attendees and REED'S INTERNATIONAL LETTER subscribers. Submit your dialogue
for consideration to: Napili Participation Column, Napili International, 4515 North 32nd Street,
Phoenix, AZB5018."
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PROFESSIONAL PRIVATE PRACTICE

Spotlight on: Dentists

An Old Adage

Revolutionizes Dental Practice

oday, many dental prac-
tices are in trouble. With
the same ever-rising over-
head costs that plague all
private practices, dentists
are also contending with capitation,
more private practice competition
and less decay to treat. Now, the
competition for patients is bound
to grow even more intense because
a breakthrough concept—embod-
ied in an effective, preventive home
care program-—is about to steal
more patients away from practices
that are slow to “see the light”

This revolutionary concept is
based on an old adage that many
health care professionals typically
overlook: Give 'em what they want.

The results of giving patients
what they want—not just what pro-
fessionals assume they want—has
had some results that have even
amazed the developers of the pro-
gram—the professional staff of
Drexam, Inc., headquartered in
Denver, Colorado.

Several years ago, Drexam
took a good look at recent studies
being done on patient satisfaction.
Findings, reflecting those in
a 1984 Procter & Gamble study,
showed that:

98% of patients wanted their
dental professionals to take the
time to explain procedures.

95% wanted to be shown that
professionals took a personal inter-
est in them-—acknowledging the
individual as “special”

97% wanted specific instruc-
tions on oral health care.

85% wanted professionals to
make specific brand name recom-
mendations for oral health aids.

Over the following vears,
Drexam gathered research data
from studies, focus groups, inter-
views, surveys and input from
hundreds of dental professionals
throughout the nation. What they
came up with is an ethical, effec-
tive win-win situation that benefits
the patient and the practice. They
“give the patients what they want?
They call it the Extended Dental
Care Program (EDC).

EDC meets all the patient
“wants” defined by the research
studies. Oral health aids aren't just
recommended —they can actually
be supplied then and there, in the
office. Dentists using the EDC Pro-
gram are provided with a full line
of home care aids—from tooth-
brushes to remineralizing gel. Not
available through retail outlets,
these aids are only dispensed from
the office. Drexam’s clinical staff
developed their products by
combining all the best features
of leading brands (impressive
quality).

“Only from the office” is key,
Because the program emphasizes
education on the hows and whys
of using home care aids—another
identified patient “want”—Drexam
provides patient educational bro-
chures. They also supply support
materials for the clinical and the
office staff.

Best of all, in terms of the com-
petitive edge, EDC does seem to

make patients feel special. That
may be due to the extra attention,
the educational hand-outs and,
especially, the very medicinal,
therapeutic “look” of the Drexam
line. EDC programs seem to boast
some very happy patients—patients
who aren't likely to stray.

EDC also meets the needs of the
practice—and here’s where the
EDC Program shines.

* increased patient compliance
(Just what the doctor ordered.)
* reduced office overhead
( Gone are the giveaways. )
« increased revenues (1. Some EDC
dentists dispense Drexam aids at a
cost; others add revenue by charg-
ing a fee for providing the aids as
part of the total preventive pro-
gram. 2. Recalls are coming in
more consistently )
increased professional satisfaction
(1. Hygienists are enjoying the
chance to teach—and they like
sceing compliance. 2. The preven-
tive program is more complete
than ever before. )
reduced threat of malpractice
(This is a significant extra bonus
from the way the program helps
the staff keep a record of treat-
ment and instruction. )

This is one program that defi-
nitely merits attention from
dentists.

The concept merits attention
from all health care practitioners.
Give the patients what they want—
and we'll all win. [_}
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| LOVE MY LAWYER.
HE TAUGHT ME
HOW TO CHARGE

Nhile poring over his attorney’s bill, this

>hysician saw a bright |

ight. It flashed how

1 proctoscopy could be worth $1,249.17.

y attorney rushed into

3y Hugh F. Hill I, M.D.
Mmy office, waving a
piece of paper.

“What is this thing?” he
ried.

“Counselor,” I said, leaning
vack in my chair, “always good
o see you. How's my favorite
egal eagle? Sit down. Can I
1ave the receptionist bring you
offee?”

“Look at this!” he insisted,
hrusting the offending docu-
nent across my desk. “It came
n today’s mail.”

“I recognize it,” I said, smil-

HE AUTHOR is an emergency physician and attor-
ay praclicing in Bethesda, Md

ing. “Isn’t it great? [ knew you’d
be excited when you got it. This
will revolutionize medical bill-
ing—and I got the idea from
you!”

“But it doesn’t look anything
like a doctor’s bill,” he protested.

“Of course not,” I replied.
“Remember that little legal
matter you handled for me re-
cently?” A hint of suspicion
crossed his features. “After ex-
amining your statement for ser-
vices rendered,” I continued, “I

went out and bought some legal
billing software and adapted it
to my practice.”

He slowly sank into the chair
opposite my desk. “But I've
been your patient for years, and
I’'ve never gotten anything like
this before.”

“That’s the beauty of it!” I ex-
claimed. “I'm not practicing any
differently, I'm just billing for it
properly now.”

As my enthusiasm waxed, his
waned. “But $1,249.17 for a
proctoscopy?” he asked ineredu-
lously.

“Yes, isn't that terrifie?” I
marveled along with him. “And
the software lays out every-
thing in such detail! I never re-
alized how hard I was working
until I started billing this way.”

He reached across my desk
and reclaimed the statement. “I
guess this is the breakdown of
the time I spent in your office.”

“Couldn’t be clearer, could
it?” 1 acknowledged. “There’s
the entire visit—divided accord-
ing to the time it took to do the
initial examination, explain the
proctoscopy, perform the proce-
dure, and discuss it with you af-
terward—with each segment
rounded to the nearest tenth of
an hour. Also, now that I'm bill-
ing for it as a distinct service, I
don’t feel so bad about having to
spend 20 minutes recording my
observations on your chart.”

“What’s this item labeled
‘research’?” he asked peevish-
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to law school for three years
and bill at $150 an hour. | went
to medical school for four years,

so | bill at $200 an hour.”

ly, jabbing his finger at the
statement.

“Another excellent idea I got
from you,” I chuckled. “I used
to spend hours every week
reading journais. Now 1 do it
like you lawyers do: I research
each patient’s problem as it
comes up. That way I ean bill for
the research time.”

“All itemized,” he murmured,
gazing at the statement. “Trav-
el time to the library, mileage
expense, research time, call to
university colleague, review of
literature suggested by col-
league. . . ." His voice faded.

“The next item is my favor-
ite," I said. “Remember that lit-
tle problem you recently
worked on for me? There was an
item for conference time on
your bill. When I asked about it,
you said you'd discussed my
case with two Jawyers in your
firm. Well, until I started keep-
ing track with this billing pro-
gram, I had no idea how often I
was conferring with my own as-
sociate. As a convenience to
you, I've listed his time on my
statement, too.”

He looked stunned for a mo-
ment, then managed another
question: “This out-of-state
meeting—what does that have
to do with my proctoscopy?”

“I can't tell you how grateful I
am to you for getting me started
on this,” I said. “Since Uncle
Sam won't let me deduct the en-
tire cost of these expensive
seminars anymore, it’s especial-
ly nice to be able to bill for
them. You want me to be up on
the very latest aspects of your
problem, don't you?”

“Well, of course,” he mum-
bled, “but. . .."

“You're wondering how I ar-
rived at those figures, arent
you? Well, you see, there are 50
patients in my practice who
have your particular condition.
So I just took ali my expenses
from the three-day meeting and
allocated them equally among
the 50 of you. With the soft-
ware, it’s really a piece of cake.”

“Great,” he sighed. “I sup-
pose this section here was sug-
gested by my calling a tax spe-
cialist about your trouble with
the Internal Revenue Service?”

“Exactly!” 1 grinned.“After
my research, and after attend-
ing that meeting, 1 decided to
get you a second opinion on that
lesion I thought was benign.
And with this new billing sys-
tem, I can afford to call around
until T find the subspecialist
who's absolutely the best quali-
fied to consult on each putient’s
problem.”

Still staring at the bill, he
seemed to stiffen a bit. “Here’s
something T hadn't noticed be-
fore. What's this ‘phone call
from spouse’?”

“I had to spend a long time re-
assuring your wife on the
phone,” I said.

“Okay,” he said grudgingly,
“but how did you get this total?
You multiplied the time by $200
an hour?”

“Right,” I answered, gestur-
ing at the framed degrees on my
wall. “You and [ are about the
same age. You went to law
school for three years and hill
$150 an hour. I went to medical
school for four years, so I bill at
$200 an hour. Come to think of
it," I mused, “maybe I should
factor in the years I spent in
residency.”

“Oh, no, nn,” he babbled,
pushing himself up from the
chair. “That’s fine. Thanks for
taking the time to explain.”

“Not at all,” I said. “Whenev-
er you need me, just call. Al-
ways glad to talk with my law-
yer, my patient, and the man
responsible for this wonderful
new billing strategy. You've
showed me how to make conver-
sations such as this quite profit-
able, actually.”

His face fell. “You don’t
mean. ...”

“Of course!” I answered, giv-
ing him a firm clasp on the
shoulder. I glanced at my new
desktop timer. “We've enjouyed
17.35 minutes together. That’s
0.3 hour. Would you like to be
billed today or wait until the end
of the month?”

“The end of the month is
fine,” he said weakly. As I
guided him to the door, I no-
ticed that his breathing was
shallow and labored, his skin
pale, his forehead sweating.

“Listen,” I said, pausing in
the doorway. “I've got some
thoughts about marketing this
new billing system, and I'm go-
ing to need legal advice.”

His respiration steadied. He
eyed me evenly.

“Maybe I can stop by your of-
fice sometime and we can talk,”
I suggested.

The light began to return to
his eyes. His shoulders straight-
ened. “Yes. Marketing. Maybe
a syndicate. Closely held corpo-
rations. Contracts.” He quick-
ened. “Deals.”

The color was returning to his
cheeks.

By the time he stepped into
the waiting room, he looked al-
most normal again.

As he left, I turned to the re-
ceptionist.

“Send in the next client ...
er, patient.” m



Jay Rosen*

A\ A6

AN EQUAL RIGHT TO C,G_MA r
INEQUALITY: 9
The Sociology of the Answering -

Machine

T HE ANSWERING MACHINE reverses the whole history of the telephone by
restoring the rights of the receiver to initiate communication. A dimen-
sion of privacy that had virtually disappeared from daily life has been put back:
to be interrupted by the anonymous ring of the telephone is no longer the price
one must pay for membership in a communication network. The extraordi-
nary ability to call any number at any time from almost anywhere still exists,
but it has lost much of its meaning. For the answering machine gives every-
one the protective status once reserved for the executive by his secretary. In
this sense the new device is a democratizing instrument, but the kind of
democracy that results is a rather odd one—a democracy in which everyone
has an equal right not to participate.

The executive secretary screening calls for the busy professional helps to
administer a communications inequality—the fact that in any hierarchical
arrangement there will be some people whose time and attention are more in
demand than others. The sort of inequalities that create a need for a screener
of calls are those of a competitive society: differences in power and status at
every level within an organization and across social groupings. In American
society as a whole, the President represents the extreme case of communica-
tion inequality. He certainly gets more calls than anyone else and his own call
is the least likely to be refused, whether he is phoning the chairman of Exxon
or the winning pitcher in the World Series. As long as there are differences
in the desire to communicate, some receivers of calls will need a way to avoid
communication with those whose time and attention are least in demand.

But what happens when everyone obtains the means to avoid communica-
tion? This is the problem raised by the telephone answering machine. It gives
all members of the hierarchy the status of the busy executive, but that status
is logically dependent on the great majority of potential callers who do not
enjoy it. Just as a speaker requires an audience of listeners, a refuser of speech
requires a potential audience greater than his time, attention or patience will
allow. A kind of communication chaos is therefore created by the answering
machine: everyone is able to refuse everyone else’s call, but there is no guarantee
that everyone will get the calls to refuse. Thus, the sad discovery some people
make when they plug in their new machines: they weren’t missing any calls

anyway.
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Scottsdale Fly-in with Omer Reed
Oct 20th to 23rd

Omer has organized a spectacular
Fly-in -- no doubt about it!

1) Thunderbird Inn - While not a
luxury resort, it is only a few
hundred feet from the runway at
Scottsdale Airport, and all rooms
are two-room suites with wet bar,
refrigerator, and two "TV’s-
choose two doubles or a king size
bed, and non-smoking rooms are
available. It also has a pool,
spa, lounge and restaurant.
Finally, if you are flying
commercially, ask the front desk
about special transportation from
Sky Harbor Airport to the
Thunderbird Inn. The suites are
$65.00 a night, and you can make
reservations by calling 800/334-
1977 =- Tell them you are part of
the Flying

Dentist Association group. If you
want a car, a snappy rental car
can be reserved by calling
602/990-2990.

2) Omer has our CE meeting planed
for 8:00 AM to noon on Friday and
Saturday. We will be discussing
asset accumulation, crisis
management, practice enhancement,
personal growth and practice
conversion, as well as the People
Without Perioc program. Omer is
also offering a tour of his "front
deskless dental office"
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3) The Goodies

-On Thursday evening at 7:00,
the whole group is invited to Omer
and Marci’s home for a reception.
Transportation will be provided if
you don’t have a car.

-For Friday and Saturday
afternoons no definite schedules
have been set but these are what
we have to choose from - and we
can fly to all the sites.

--Soaring at Estrella Airport

--Visit the Champlin Fighter
Plane Museum at Chandler Airport

~--Carefree resort

--Visit the aircraft boneyard
and the B-17 Museum at Davis-
Monthan AFB at Tucson

--Grand Canyon

--Saturday night, we will
have a barbecue at Carefree
Resort.

--And of course, endless
shopping for those with the
inclination.

So make your reservation at the
Thunderbird Inn, and mail the
registration form in this
newsletter to me. Add a note if
you prefer a particular activity,
or activities. More information
will be in next month’s
newsletter, and details will be
mailed to all who register. Final
note: Omer says the weather is
fantastic in October -- CAVU and
85 degrees. I looks 1like a good

one for other Districts to join in
i1

REGISTRATION FORM FOR- SCOTTSDALE FLY-IN, OCTOBER Z20-23, 1988

Mail to: David Gladden

Z0Z0 Beard Road
Mapa, CA 94558
Remember to make your reservations at Thunderbird Inn

NAME _ . ——

JAME OF SPOUSE, CHILDREN AND GUESTS .

ADDRESE

There is no registration fee for this fly-in.
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Flying Dentist Association
Application For Membership From

Last Name First Name

Specialty Spouse Name

Children’s name & ages

Office street address

Office city, State Zips

Office Phone s - FDA Officer

Home street address

Home City, State Zip
Home Phone / - Mail to Off or Home
A/C Number N- A/C Make Model

Date of Birth _ / / Medical Date / __/__ BFR Date A

Ratings Yours Spouse
How many annual meetings have you attended Year Joined
District In what way would you like to be active in FDA ?

Do you use your Aircraft in your Profession ? How?

I hereby make application for membership in the Flying Dentist
Association. I agree to abide by the bylaws and to pay dues as
required. I have enclosed a initiation fee of $15.00 and my dues
(note rate below). I am aware that annual dues of $60.00 include
$3.50 for a subscription te Flight Watch.

Initiation Fee =-======- $15.00 $15.00
Dues -——=-mmmmmmmm e $60.00 $
(after July 30th dues $30.00) Total $ Enclosed

Dues due Jan 1lst each year

Signature Date

Make Check to: Flying Dentist Association
Mail To: Ernest Fritcher DDS

334 So Brea Blvd.

Brea, Calif. 92621

Give a Membership Application to a Friend



