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Human Clinical and Histologic
Responses to the Placement

of HTR Polymer Particles in 11
Intrabony Lesions*

NS Seald, S Froum, and D, Tarnow

ELEVEN INTRABONY PERIODONTAL LESIONS in five volunteer patients received surgical

debridement Tollowed by site implantation of a porous particulate polymeric composite

(HTR polymer). These patients were observed over time periods varying from 4 weceks

0 26 weeks. At the end ol the individual observation periods., treated sites were surgically

removed in block for histologic analysis. Clinical observations indicated a reduction in
pocket depth following treatment which consisted of both gingival recession and gain in
clinical closure. No untoward effects were observed clinically in any treated patient
during the observation periods. Histologie responses varied from gain in closure by
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vithelial adhesion to new attachment of varying magnitude. Such varied responses w

scen within the same patient and between patients. Graft particles were present at sites

from 4 weeks 1o 26 weeks after implantation and were surrounded by connective tissue

capsules. At the periphery of some particles, limited bone formation was present. The

alveolar bed was remodeling, at times surrounding specific particles. In our sample. HTR

polymer, therefore,

appeared to be a well tolerated synthetic graft material when im

planted in human intrabony lesions. J Pertodontol 1990:61:269-274.

Key Words: Periodontal discase/surgery; periodontal pockets/surgery: bone regenera-

tion: dental implants: biocompatible materials.

Periodontal treatment goals include attempts at regeneration
of lost attachment. This requires new cementum formation
accompanied by newly inserted functionally oriented fibers
al a root site previously exposed to the oral environment.
Intrabony lesions have shown such regenerative responses
particularly when osscous grafts were placed into the de-
brided defect to enhance new attachment.'-* Since human
bone graft materials in limited, synthetic grafts have been
devised to substitute and/or augment human bone material.

are particles composed of hvdrox-

Among such substit
vipatites,* tricalcium phosphate® and porous hydroxyapa-
tites.™ In general, these synthetic bone substitutes have not
¢nhanced new attachment, but rather served as well-toler-
ated fillers.

Fhe present series of case reports presents human his-
tologic responses 1o placement of a non-resorbable. micro-
porous, synthetie bone grafting material in intrabony lesions.
[he material combines a polymethyimethacralate, polyhy
droxyethylmethacralate (PHEMA) and calcium in a pa-
tented process which results in a biocompatible composite.
Department of Periodontics, New York University, College of Dentistry,
New York, NY

It is marketed as HTR polymer.+ In our study HTR-40 was

used exclusively.

MATERIALS AND METHODS

Eleven intrabony lesions in five volunteer patients (ages 33
to 61 years: 3 males and 2 females) were monntored clini-
cally and histologically to study the effects of HTR polyme:
implants on the healing of these lesions. All participants
were in good health and every patient received an expla-
nation of the study and signed an informed consent as part
of the protocol requirements. Sites/teeth treated in this study

were diagnosed as having a hopeless prognosis by an in-
dependent dental examination.

All clinical measurements and surgical procedures were
performed by the same periodontist (S.J.F.). Prior to sur-
gery, inttial therapy. oral hygiene procedures, temporary
occlusal splinting (where mobility ereated patient discom-
fort). and similar cause-related therapy was performed. ex-
cept at sites selected for HTR polymer implantation. Surgery
wis performed when the plaque control index was less than
10%. At that time, radiographs and clinical photographs of
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the site were taken. Clinical photographs were also obtained
during the surgical procedures for pictorial documentation.

Measurements

Prior to surgery and at least 6 weeks after initial therapy.
a horizontal notch was made in the root at the level of the
gingival margin using a 1/2 round bur. A wvertical notch
(steering groove) was placed in the crown ol the tooth at
¢ach study site o guide the positioning of the silver point
used for measurements. All measurements were made to
the nearest (0.1 mm using an endodontic silver point, a
locking plier, and a Boley gauge. The distance from the
vingival notch to the base of the clinical pocket was then
recorded as was the degree of tooth mobility. Following
flap reflection, a second noteh was placed through the mosl
apical extent of caleulus at the involved root site and the
followine measurements obtamed: 1) Distance from cal-
culus noteh to deepest point of the osscous defect; and 2)
distance from calculus noteh to erest of defect. The defeat
wits also classified according 1o the number of osscous walls

remaining.

Surgical Procedure

After obtaining local anesthesiog o full-thickness mucoper-
iosteal flap was clevated. Alter mot/calculus notching, the
lesion was then thoroughly debrided and measurements taken.
Root planing was perlormed using ultrasonic scalers and
hand instruments until all visible root aceretions were re-
moved and the root surlace felt smooth to an explorer.
Following intramarrow penetration. the site was overfilled
with the porous gralt material. The fap wall was then po-
sitoned as 11?L‘1\;|”_\ s |1s|\\lNL, nd L‘umphlc closure was
attempted. Interrupted silk sutures (4.0) were used and a
periodontal dressing applied over the sutured site. All pre-
and immediate post-surgical measurements. photographs,
and radiographs were taken during this time. Patients were
then placed on penicillin 230 mg four times daily for 10
days. Ten 1o 14 days after gralt placement, dressings and
sutures were removed and the site lightly debrided and ir-
rigated. AN patients received weekly professional plaque

removal of the surgical site for the first 6 weeks and then
once every 2 1o 4 weeks until the block was removed Al
the time of block removal, clinical photographs and radio-
eraphs were taken of the specific sites and pocket depth,
recession, and gain in clinical closure were recorded using
the gingival notch as the fixed point of reference.

Upon block removal, all specimens were decaleified and
prepared for histologic study. Step-serial. mesiodistally cut
sections (8p) were prepared and selectively stained with
hematoxylin-cosin and Mallory-trichrome stains.

OBSERVATIONS

For both ¢linical and histologic observations, the reader
must note that the data reflect case reports. rather than
results of a controlled clinical study. The dilficulties in
obtaining human blocks for histologic analysis of treatment

results limits the controlled trial approach. Thus, the ques-

tions to be answered by these cases are essentially: 1) What
were the elinical responses to this treatment modality? 2)
Was this material tolerated by the host” 3) Were there pre-
dictable histologic responses? and 4) Was new attachment

part of these histologic responses”

Clinical

As shown in Table 1. preoperative pocket depth at the 11
sites treated in this series ranged from 7.5 to 15.0 mm
(average 9.0 mm) and the intraosscous depth ranged from
2.0 to 9.4 mm (average 3.5 mm). The osscous configura-
tions were essentially one 1o two wall lesions. Mobility

varied from shight to severe (Miller classtlication). At the

time of block removal, pocket depth ranged from 2.1 to
9.2 mm (average 4.6 mm) and gingival recession ranged
from 0w 4.1 mm (average 3.0 mm). Gain in clinical clo

sure ranged from (0.5 1o 3.4 mm (average 1.8 mm) Mobility
yatterns were not altered significantly. Clinical healing re-

sponses did not relate to length of observation time.

Histologic
Case Report 1. Patient ALAL bad two sites i which HTR
polymer was placed. m24 and d25. Table 1 records the

Table 1: HTR Polyvmer Pre- and Post-Surgical Clinical Findings at Implant Sites
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Figure 8. Migher magnification of graft particles shown i Figure 6.
drrow points (o limited peripheral osteogenesis at a graft particle. Or-
gimal magnification, xid.

Figure 9. Patient T, T. Debrided lesions

observed in this patient (Table 1), three sites showed limited
evidence of new attachment within the calculus notch area
at times associated with root (dentin) resorption, and three
sites presented no evidence of new attachment. The reason
for this variation in healing responses could not be deter-
mined at this level of investigation.

The clinical gains in closure as reported in Table 1 did
not reflect specific histologic closure mechanisms found at
the sites, nor did the longer observation periods indicate a
more frequent incidence of new attachment to have taken
place within the tested sites.

COMMENTS

As reported previously,™ the use of HTR polymer graft par-
ticles in human intrabony lesion led to gains in clinical
closure. Similar clinical gains in closure have been reported
by debridement alone and with the use of a variety of de-
bridement and augmenting procedures.” Histologically, the
most significant gain in new attachment in the human model

Figure 0. Overview of site im8) shown it Figure 9 18 weeks afrer graft

placement. No evidence of new attachment is seen. H&E stain. Original

magnification, x10.

Figwre 11, Overview of sue 9 shown i Figure 9 18 weeks after graft
placement. Note cementogenesis at base of nowch. H&E stain. Ongimal
magnification x10.
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Figure 4. Patient 1. M. Debrided lesoon.,
[

Fignre 5. Putient D, M. Radiogram of site m3, 1] weeks after graft
plucement,

case was by long LE. New attachment was not present and
conpective tissue encapsulated the particles.

Case Report 5. Patient L.C. had one site (m19) which was
removed after 26 weeks. Closure at this site was by epi-
thelial adhesion. Graft particles were found 1o be sur-
rounded by new hone in some areas within this site.

Summary of Histologic Observations. Overall histologic
responses demonstrated that the HTR polvmer graft parti-
cles were well tolerated by the host and caused no aberrant
ssue responses. Inmost instances, the particles were sur-
rounded by dense collagen and appeared well encapsulated.
Al times, active bone Tormation was seen to surround the
collagen capsules. At gralt peripheries. bone formation was
seen ocecasionally.

However, the primary question in using synthetic grafts
is not whether they act as biocompatible fillers, but rather
whether they enhance new attachment and increase bone
mass. Histologically, the 11 specimens examined showed
varying responses at the different sites. Such variations were

1 Periodontal
May 19890

Figure 6. (verview of histologic appearance of grafred site shown in
Figure 4. 11 weeks after graft Pr"u‘[ ement. Nore epitheltal adbeston witliin
calewduy notoh. Apteal 1o notch, cememtogenesis &5 seen adjacent o graft

parnicles. W& E swain. Origmal magnificarion, x0,

Figure 7. Higher mugnification of site shonvw in Figure 6. Note Jiber
msertion it newly formed cementum. Malloryv- Trichrome stain. Originl

mitgnification, (04,

seen between hosts, and at different sites within the same
host. Thus. the clinical gain in closure noted in Table 1,
consisted of a long epithelial adhesion (J.E.) without evi-
dence of new attachment in seven sites, and limited evi-
dence of new attachment in four sites.

OF particular interest was the response variation within
sites of the same host (Patient T.T.) which were removed
at the same time (18 weeks post surgery). At the six sites
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clinical measurements at these sites. Figure 1 shows the
sites debrided and Figure 2 demonstrates the radiogram of
the sites at the time of block removal 4 weeks after graft
placement. Histologically. closure was by epithelial adhe-
sion (long J.E.) without evidence of new attachment (Fig.
3). Since marked recession wok place. the gingival margin
was located apical to the reference notch.

Case Report 2. Paticnt D.M. had one site in which HTR
was placed (m3). Table 1 records the clinical measure-
ments. Figure 4 shows the debrided lesion and Figure 5 is
the final radiogram, taken at the time of block removal 11
weeks after graft placement. Histologically, the calculus
notch shows epithelial adherence. Immediately apical to the
notch, new cementum has formed adjacent to the graft par-
ticles (Fig. 6). The new cementum shows functional fiber
orientation (Fig. 7). The particles are surrounded by col-
lagen encapsulation and show bone formation at some of
their peripheries (Fig. 8).

Case Report 3. Patient T.T. had six sites in which HTR
was placed. (m7. d8, m8, mY, dY. and m10). They were
removed I8 weeks after graft placement. Table 1 records
the clinical measurements. Figure 9 depicts the debrided
sites. Figure 10 shows site m8 in which no new attachment
occurred. Closure was by epithehial adhesion which was
present at the apical portion of the notch and extended ap-
ically. Graft particles were scen at the base of the defect
and were surrounded by collugen. By contrast, site d9 (Fig.
1) demonstrated functionally oriented, connective tissue
attachment o new cementum in the apical portion of the
notch (Fig. 12). Out of six sites observed in this patient,
new attachment was seen within or adjacent o the notch in
three. No new attachment was observed in the remaining

three sites.

Case Report 4. Paticnt 1.S. had one site (m29) which was
removed 24 weeks after graft placement. Closure in this

Freure 1. Panent 4. A, Debrded lesion
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Figrre 2. Patient 4. A, Radiowram of site (d23), 4 weeks after weaft

placement.

Figure 3. Block section of site shown i Figure T 4 weeks after erafi

placement. Closure ocawrred by epithelial adhesion (long 1.F ).

attaciment or significant osteoeenesis was seent, H & F

magnification, x1,



Figure 12, Higher magaification of arca of notch shiowing comentogenesiy
seen in Figwre 1. Fiber insertion mio the new cementum can be visualized.
Cheiginal magnification, v

has been demonstrated following debridement and use of
human bone graft material.~ Synthetic bone substitutes es-
sentially have acted as biocompatible fillers” without evi-
dence of new attachment associated with their use.

Since our HTR polymer treated sites provided a gamut
of healing responses. they do not allow for definitive con-
clusions regarding the predictability of the histologic heal-
ing response following the use of this material. Therefore,
we are not able to identify a possible ““causative™ role
plaved by HTR polymer in enhancing new attachment. This
conclusion is particularly important, since human clinical
and limited histologic observations have reported gains in
closure by methods ranging from epithelial delay/exclusion
at the wound site,"™"" 1o biochemical root treatments;'>"*
to use of various grafting materials:™"* and to physical ma-
nipulation of the wound tissues. ™' Since these techniques
differ markedly from cach other in biologic and clinical
terms, and yet report gains in closure, we may conclude
that ctiologic factors controlling closure and new attach-
ment have not yet been identified. However, research iden-
tifving factors responsible for regeneration of periodontal
attachment should lead to the development of clinically pre-
dictable techniques.

I Periodontol
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