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A Clinical and Histological Case Study
using Resorbable Hydroxylapatite for
the Repair of Osseous Defects prior to
Endosseous Implant Surgery

Abstract

A clinical case-a follow-up clinical and histological study-is presented in this paper, which describes the
use of resorbable hydroxylapatite OSTEoGEN@ (HA Resorb)@, Impladent Ltd., Holliswood, New York
11423 for the repair of a large mandibular lesion, followed by the placement of an endosseous dental
implant six weeks after the graft placement. A comparison of the histological results of four-month and

14-month bone biopsies of resorbable hydroxylaptite grafts is included in this report.

Introduction

The resorption of the alveolar process following
tooth loss has always been a very serious problem
for the restorative dentist and an enigma for the
oral implantologist. Today, through the use of se-
lected autogenous grafts, allografts, or resorbable
alloplastic bone materials, specific defects of the
residual bone or extraction sites can be materially
improved in both shape and quality (Finn et ai.,
1980; Judy, 1986a). These treated sites can now
become eligible for endosseous implants. Even with
the loss of cortical plates of bone, the socket or
defect can be rebuilt with resorbable grafting ma-
terials. The osteoconductive materials effectively
used are autogenous transplants, demineralized
freeze-dried bone, or resorbable hydroxylapatite
(Judy, 1986a,b).

For the past 3lJ2 years, this author has used re-
sorbable hydroxylapatite (OsteoGen@) exclusively
for repairing most extraction sites, osseous de-
fects, and sinus defects (augmentations), and in
conjunction with all endosseous implant modali-
ties inserted surgically. Resorbable and non-re-
sorbable small-particle hydroxylapatite has been
mixed for use in repairing periodontal defects
around natural teeth as well (Hubbard, 1974;

LeGeros, 1988; Jarcho et ai., 1976; Linkow, 1984,
1986).

Materials

OsteoGen@ is a pure, uniquely resorbable
hydroxylapatite (HA) implant material used for al-
loplastic augmentation and the repair of bone de-
fects. The material is chemically and
crystallographically equivalent to the mineral por-
tion of human bone, specifically, CalO(P04) 60H2
(Hubbard, 1974; LeGeros, 1988; Jarcho et ai.,
1976; Linkow, 1986; Cranin et ai., 1987).

Density, crystal size, and porosity determine the
resorbability of hydroxylapatite (HA) alloplastic
implant materials. Densely sintered, pure
hydroxylapatite ceramic has low microporosity,
high density, and is prepared in relatively large
particle size (18-40 mesh in most commercially
available alloplastic preparations), by subjecting it
to very slow resorption rates (LeGeros, 1988; Jar-
cho et ai., 1976). Conversely, resorbable hydrox-
ylapatite (HA) is a highly micro-porous, non-
sintered (non-ceramic) material composed of small
particles measuring 300-400 microns (35-60 mesh),
with a controlled, predictable rate of resorption.
Sintered (non-resorbable) hydroxylapatite mate-





Figure 3. Resorbable hydroxylapatite graft immediately
after placement.

Figure 4. Titanium blade implants partially seated only six
weeks after placement of the resorb able hydroxylapatite
graft in the right cuspid and lateral incisor area.

was decided to insert two submersible titanium
blade implants (Ultimatics, Inc., Springdale, AR)
in the cuspid regions bilaterally and to allow these
implants to heal without their prosthetic abut-
ment posts during this interval. The grafted right
canine and incisor areas were then surgically ex-
posed and revealed a firm ridge that had main-
tained its architecture and dimensions with
regenerating bone in an osteoid state. It was ex-
pected that the six-week-old resorbable hydroxyl-
apatite graft would be fragile and easily displaced
during the osteotomy or during the insertion of
the right blade implant; however, the entire grafted
labial plate remained intact. The graft was firm
but still pliable and elastic, and tenaciously at-

Figure 5. Fully seated implants in osteotomy without
displacement of six-week-old resorbable hydroxylapatite
OsteoGen@graft (arrow).

Figure 6. Resorbable hydroxylapatite coagulum filling
osteotomies and fresh extraction sites. Implants' abutment
posts removed and healing collars in place.

tached to the bone substrate. After both osteoto-
mies were completed, the two submersible blade
implants were seated (Figs. 4, 5). The same re-
sorbable hydroxylapatite coagulum was used to
cover the shoulders of the implants, decorticated
fresh extraction sites, and around the base of each
healing cap (Figs. 6,7). Complete closure of soft
tissue flaps allowed healing to occur in a non-func-
tional and closed environment beneath the mu-
coperiosteal tissues.

Four months post-operatively, the patient was
prepared, draped, and anesthetized. The mandib-
ular ridge was surgically exposed from the right
retro-molar pad to the left retro-molar pad, facially



Figure 11. Finished 14-unit porcelain veneer prosthesis.
Note the length of anterior pontics. By retaining the
architecture of the ridge through grafting procedures, it
was possible for normal-length pontics to be maintained.

Figure 12. Woven cancellous bone containing some
refractile crystalline particles of resorbable hydroxylapatite
bordered by substrate of mature natural bone (50 x).

Histological
A specimen with the HA graft (OsteoGen@) on

the facial aspect of the right canine-lateral incisor
area was sectioned without decalcification and
stained with basic fuchsin.

(Specimens were prepared by- the George L.
Schultz Laboratories Jor Orthopaedic Research,
University oj Medicine and Dentistry oj New
Jersey.)

Figure 13. Resorbable hydroxylapatite crystal (B) with
woven bone (C) showing a lack of inflammatory cells and in
intimate contact with mature substrate bone (100 x).

Figure 14. J...amellated bone showing organization of newly
formed bone in typical lamellar pattern (D) with an area of
Haversian system formation (E) (100 x).

The slides demonstrate the formation of woven
cancellous bone (Fig. 12), showing a lack of in-
flammatory cells and in intimate contact with ma-
ture substrate bone (Fig. 13). The interface of
regenerating bone and host bone was deficient in
the fibrous elements common with non-resorbable
hydroxylapatite. Refractile crystals of the hydrox-
ylapatite graft material were observed throughout
the specimen. Sections taken near the surface of
the specimen where the cortical plate was replaced
show a typical lamellar pattern and Haversian sys-
tem formation (Fig. 14). At higher magnification
(200 X), the resorbable hydroxylapatite (OsteoGen@)
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