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Treatment of a Large Periapical
Lesion with Loss of Labial Cortical
Plate Using GTR: A Case Report

Federico Brugnami, DDS*
James T. Mellonig, DDS, MS™

Following endodontic treatment. a large periapical lesion (2.0 mm x 9.0
mm) at a maxillary central incisor was treated with demineralized freeze-
dried bone allograft (DFDBA) using the principles of guided tissue regener-
ation. The physical barrier was removed 6 months postsurgical. The corfical
alveolar plate was observed fo be completely reconstructed. Histologic
evaluation demonsirated lamellar bone surrounding DFDBA particles.
Radiographic follow-up 1 year postireatment demonstrated complete res-
olution of the periapical radiolucency. (Int J Periodontics Restorative Dent
1999;19:243-249.)
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Advanced periodontal break-
down may be associated with
endodontic lesions. Endodontic
therapy, both orthograde and
refrograde, has been shown to
be successful in many cases.!
Guided tissue regeneration
(GTR) has been used to suc-
cessfully regenerate periodon-
tal defects.? The principle of
GIR is dependent on the use of
cell-occlusive barriers fo isolate
periodontal defects from gingi-
val epithelium and connecftive
tissue.® This technique isclates
the space around the osseous
defect and allows cells from the
periodontal ligament and bone
to selectively repopulate the
root surface and bone defect,
resulting in new aftachment.?3
The use of demineralized freeze-
dried bone allograft (DFDBA)
has been shown to be effective
in enhancing GIR in treating
periodontal defects,* maintain-
ing and augmenting ridges,®®
repairing extraction socket
defects,’”® and treating bone
defects around dental im-
plants.?-12 Recenftly, several
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authors alsc described the use
of GIR to enhance healing of
advanced endodonfic le-
sions.'@1T A physical barrier with
a bone graft may be indicated
to prevent barrier collapse info
large osseous lesions.'® The cre-
ation and maintenance of ade-
guate space under a cell-
occlusive barrier is crucial for
achieving adequate bone fill.'4
The purpose of this article was
to present a case of a large
periapical osseous defect filled
with DFDBA and freated by the
principles of GIR using a tita-
nium-reinforced barrier.

Case report and surgical
technique

A 30-year-old African American
man with no medical contra-
indication to dental treatment
presented for endodontic

treatment. Upon radiographic
evaluation, a large periapical
radiolucency was observed at
the maxillary left central incisor
(Fig 1). Two interpreximal com-
posite restorations were noted.
The left central incisor was non-
responsive to sensitivity testing
and was acufely sensitive fo per-
cussion and apical palpation. All
surrounding feeth reacted nor-
mally to similar tesfing.
Informed consent and
anesthesia were obtained. A
sulcular incision was made on
the facial aspect with vertical
releasing incisions at the mesial
line angle of the maxilary right
central incisor and distal line
angles of the left first premolar.
A full-thickness mucoperiosteal
flap was reflected, exposing the
endodontic lesion and the
tooth that was a candidate for
apicoectomy. Complete lack of
a labial cortical plate and a

Fig 1 Large radiolucency s eviclent at
the apex of the maxillary ieft ceniral
incisar,

facial dehiscence on the maxil-
lary left centfral inciscr were
observed. The level of interproxi-
mal bone was normal. At the
apical extent, the lesion mea-
sured 9.0 mm in width and 9.0
mm In depth, extending coro-
nally foward the nasal fossa
(Figs 2 to 4). The height of the
defect measured 13.0 mm from
the apex of the tooth fo the
roof of the lesion. The apicoec-
tomy was performed under
copious irrigation and an amal-
gam retfrograde seal was
placed. The defect was thor-
oughly debrided and residual
granulation fissue was com-
pletely removed. Adeguate
bleeding points were estab-
lished by intramarrow penetra-
tion prior to placement of the
graft material. Commercially
available DFDBA (LifeNet Trans-
plant Service), 250 to 710 ym
particle size, was rehydrated
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Fig 2 Lack of labial cortical plate
upon flap reflection.

Fig 3 Mesiodistal dimension of the
lesion at the apical leve!.

Fig4 Buccolingual dimension of the
lesion at the apical level.

Fig5 DFDBA is placed

with sterile saline 30 minutes
prior fo the procedure. The
bone was placed into a tipless
sterile syringe and packed in in-
cremental steps info the defect,

Once in place, the graft
was compressed with a saline
gauze fo avoid excessive dead
spaces befween the particles
(Fig 5). A nenresorbable expand-
ed polytetrafluoroethylene (e-

Fig 6 Barrier removal 6 months after
regenerative procedure

PTEE). titanium-reinforced barrier
(Gore-Tex Periodontal Material,
3i/WL Gore) of suitable size was
selected and frimmed fo the
desired dimensions. It was
shaped and secured on the
buccal aspect of the maxillary
left central incisor at the level of
the cementoenamel junction,
extending over the lesion at
least 2 to 3 mm in all directions

Fig 7 Lobial cortical plate is com-
pletely regenerated.

onfo sound bone. Interproxi-
mally, care was taken to avoid
contact with the adjacent
feeth. An e-PTFE suture (Gore-
Tex Suture Material, 3i/WL Gore)
was used to approximate the
flap margins. Complete wound
closure was obtained. A mild
analgesic was prescribed for
postoperatfive pain. Antibiotic
coverage, doxycycline 100 mg
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Fig 8 Harvesting of sample for histo-
logic evaluation.

daily, was used for 2 weeks post-
surgical.

The patient was seen week-
ly during the first month and
monthly thereafter until barrier
removal. These follow-up Visits
included plague debridement
and light pelishing in the treated
area when necessary. Peridex
(Proctor & Gamble) was used to
enhance plaque control until
the time of barrier removal. The
e-PTFE sutures were removed 3
weeks postsurgical.

Six months postsurgical, the
e-PTFE barrier was removed

Fig 9 Harvested bone sample for his-
tologic evaluation.

Fig 10 (right) Radicgicphic follow-up
at 1 year shows caomplete resolution of
the lesion.

(Fig 6). After administering an
appropriate local anesthetic a
sulcular incision was made, mim-
icking the original incision.
Vertical incisions were placed
when necessary to completely
dissect the e-PTFE barrier from
the underlying bony fissue,
During the clinical examination
the area was evaluated as
completely healed (Fig 7). With
the aid of a rongeur, a biopsy
was harvested from the graft
site (Figs 8 and 9). The bone
sample was fixed in formalin 10%
and processed for histologic

evaluation. The flap was reap-
proximated and sutured with
Vieryl (Ethicon). The Vicryl sutures
were removed after 1 week.
Peridex was used to enhance
plague control. The healing was
uneventful. Radiographic follow-
up at 1 year showed complete
regression of the periapical radi-
olucency (Fig 10).

Histologic evaluation

Core samples were decalcified
by means of 3% hours of
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Fig 11 Histology of graft site demon-
strates lamellor bene surrounding non-
vital graft parficles. (Original magnifica-
tion = 100: hematoxylin-ecsin stain.)

incubation in 100 mL of decal-
cifying fluid, which consisted of
a standard solution of ethylene-
diaminetefraacetic acid (EDTA)
disodium, potassium sodium tar-
frate, and diluted hydrochloric
acid in disfilled water, pH < 1
(RDO solution, DuPage Kinetic
Laboratories). The sections were
cutf to a thickness of 6 um and
stained with hematoxylin-eosin.
Sections were examined using
light microscopy. The decalci-
fied sections showed foci of
DFDBA completely incorpo-
rated info woven and lamellar

bone (Fig 11). The allograft
exhibited a notable lack of
fibrous encapsulation. The new
bone marrow demeonstrated a
mild degree of fibrosis without
inflammatory reaction.

Discussion

The result of this case report
indicates that GTR in combina-
tion with a bone graft can be
successfully used fo reconstruct
a large periapical lesion of
endodontic origin. The use of a

physical barrier prevents con-
tact of the connective tissue
with the osseous walls of the
defect. protects the underlying
blood clot, and stabilizes the
wound.!® The addition of a
bone graft provides support for
the physical barrier, which
might otherwise collapse into
the defect and prevent regen-
erafion, Furthermore, the bone
graft may assist wound healing
through osseocinduction, osteo-
conduction, or both.1617

Boyne et al'® demonstrat-
ed healing with complete
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regeneration of the labial cor-
tex within 5 months after soft
tissue debridement in @ adult
patients with 21 periapical
bone defects measuring 5.0 to
8.0 mm. Defects measuring 9.0
to 12.0 mm in diameter exhib-
ited limited labial cortex for-
mation 8 months after surgery,
except when implanted with a
bone graft. Grafted sites
demonstrated complete labial
cortex formation.

The DFDBA was chosen as
the graft material because of its
long history of safety and effec-
fiveness.'®1% It is also available in
suitable quantities to fill multiple
or large osseous defects,
Autagenous bone is generally
preferred fo allogeneic bone. In
the case presented here, graft-
ing of such a large defect
would require an extensive
amount of autogenous bone
Since only limited guantities of
autogenous bone are available
from intraoral sites. an extraoral
site would be necessary. Auto-
genous bone could have been
obtained from the chin, tibia, or
iiac crest. The additional ex-
pense, time, morbidity, and evi-
dence for a favorable compari-
son of DFDBA fo autogenous
bone confraindicated the use
of a bone autfograft in this
case.

The results of this arficle are
supported by previous publica-
tions, which also demonstrated
successful resulfs in similar types
of lesions. Abramowitz et al?!
presented 2 cases of large

apical lesions with complete
loss of the cortical plate on the
involved teeth. The use of GTR in
combination with DFDBA re-
sulted in reestablishment of the
cortical plate as determined at
the time of barrier removal, 4 to
12 weeks after the procedure.
Pinto et al?? reported on a
large, 19 mm x 24 mm, periapi-
cal osseous defect that was
associated with an endodonti-
cally involved maxillary |lateral
incisor and perforated both
labial and palatal cortical
plates. Treatment by GTR with
DFDBA resulted in complete
reconsfruction of the alveolar
bone. A biopsy demonstrated
healing with mature bone and
hematopoietic marrow. Likewise,
Kellert et al®® presented several
successful cases of feeth with
periapical pathology freated
by GTR and DFDBA. The success-
ful combined endodontic and
periodontal freatment of a
large, endodontically induced
periradicular defect and soft fis-
sue fenesfrafion was also de-
scribed by Tseng et al.24 Fol-
lowing refrograde amalgam
placement, soff fissue debride-
ment, and root planing, the
osseous defect was filled with
DFDBA and covered with a
physical barrier. At 6 months
posttreatment the barrier was
removed. Bone regeneration
and complete closure of the
fenestration had occurred.

A common finding in the
current report, as well as in those
cited above, is the absence of

labial cortical plate over the
involved tooth and periradicular
osseous defect with the pres-
ence of a nearly normal height
of interproximal alveolar bone.
Intact interproximal bone acts
like a tent pole fo support and
stabilize the soft tissue flap; this
limits gingival recession and
eventual exposure of the physi-
cal barrier. Premature exposure
of the physical barrier may be
associated with a lesser degree
of success than barriers that
retain soff tissue closure,

Conclusion

The use of a barrier membrane
and DFDBA with the principles
of GIR has been shown to be
successful in many different
treatment modalities. This case
report demonstrated that the
technique can also be effec-
tive in enhancing the treatment
of extensive periapical lesions
of endodontic origin. The suc-
cess of this procedure has been
proven by the clinical and radi-
ologic 1-year posttreatment fol-
low-up. The resulfs have also
been confirmed at the histo-
logic level, where DFDBA parfi-
cles in situ appear fo be sur-
rounded by newly regenerated
woven and lamellar bone in the
absence of inflammation and
fibroencapsulation.
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