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Management of Bone Defects After
Surgical Endodontics
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Purpose: The purpose of this prospective clinical trial was to monitor the outcomes of periradicular
surgery in large periapical lesions with or without guided tissue regeneration (GTR) and anorganic
hovine bone.

Materials and Methods: All teeth in the study revealed a periradicular lesion measuring at least 10 mm.
A total of 63 teeth in 44 patients were included according to specitic selection criteria. In the test group, after
root end filling was completed, the defect was filled with anorganic bovine bone and was covered with a
resorbable collagen membrane. In the control group, neither graft nor membrane was used.

Results: A total of 59 teeth in 41 patents were evaluable at Lyear follow-up., Of these, 24 teeth
helonged to the test group and 35 to the control group. Overall, 46 teeth (78%) had successfully healed,
10 (16.9%) demonstrated uncertain healing, and 3 exhibited treatment failure. Investigators found no
statistically significant differences in outcome berween test and control groups.

Conclusions: The present study showed that the use of GTR in association with anorganic bovinc bone
in the treatment of patients with large periradicular lesions of strictly endodontic origin has no beneficial

effect on outcome.
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Successful outcomes of endodontic surgery may be
affected by a myriad of factors." In 1991, Gutmann
and Harrison® delineated the clinical factors that may
influence the prognosis of endodontic surgery.
Among questionable tooth-retated factors were the
amount and location of bone loss.** Two retrospec-
tive studies indicated that the prognosis was substan-
tially worsened in teeth with total loss of buccal bone
plate.*® With the introduction of guided tissue regen-
eration (GTR) to oral and periodontal surgery, a new
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treatment option has become available for such de-
fects. Placement of a mechanical barrier, such as a
membrane, over an osseous defect can prevent
quickly proliferating oral epithelium and gingival con-
nective tissue from growing into the defect. More
slowly proliferating cells with osteogenic potential
can then repopulate the defect, resulting in more
predictable bone repair.®

In 2001, von Arx and Cochran’ proposed a classi-
fication of membrane application in endodontic sur-
gery. Lesions in Class Ia showed compromised bony
defects at the apex without marginal lesions, and Ib
lesions included through-and-through bone defects.
Few clinical studies have evaluated the efficacy of
GTR in these types of lesions.*'?

This prospective clinical study investigated the suc-
cess rate of endodontic surgery in patients with large
periapical lesions with or without anorganic bovine
bone associated with a resorbable membrane.

Materials and Methods

All patients who required endodontic surgical treat-
ment were recruited during a period of 24 months at
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FIGURE 2. Disiribution cf teeth according fo location and freatment
group. AW, fourwall defects; T&T, through-anchhrough lesions; M,
maondlla; Md, mandible; C. control group (white bars); GTR, guided
fissue regeneration group (shaded bars|.
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et al'™'>: complete healing, incomplete healing, un-
certain healing, or unsatisfactory outcome. These
healing criteria are used to assess periapical healing
and are validated for periradicular surgery in the ab-
sence of bone grafts. In this study, radiographic as-
sessment must be cautiously interpreted, as was men-
tioned by Garrett et al."* In fact, as pointed out by
these authors, a bone substitute like the one used in
this study is radiopaque, and the pattern of resorption
and progressive replacement with new bone under
different clinical conditions remains a matter of
controversy.'®*"

Cases scored as complete healing were considered
successful. Because of the radiopacity of the bone
substitute, differentiation between uncertain and in-
complete radiographic healing scores in those cases
in which Bio-Oss was used was not always feasible.
Therefore, we decided to pool together cases scored
as uncertain or incomplete healing. These were con-
sidered doubtful and were scheduled to be re-evalu-
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ated 3 years later. Any unsatisfactory healing at 1-year
follow-up was considered treatment failure.

Two blinded examiners (5.T., T.T.) independently
evaluated all radiographs at 4.3 magnification with
the use of surgical magnification loupes.

In cases of disagreement between the 2 evaluators,
radiographs were re-cvaluited jointly. At each sched-
uled clinical appointment, any evidence of signs or
symptoms was recorded, in accordance with the
guidelines of Gutmann and Harrison,?' that is, clinical
success, clinically questionable status, and clinical fail-
ure.

After clinical and radiographic assessment was per-
formed at 12 months postsurgery, cases were
grouped as follows:

1. Successtul: radiographic classification of com-
plete healing and absence of clinical signs/symp-
toms (clinical success).

2. Doubtful: radiographic classification of incom-
plete or uncertain healing and/or presence of
clinical signs/symptoms (clinically question-
able).

3. Failure: radiographic classification of unsatisfac-
tory healing and the presence of any clinical
signs/symptoms (clinical failure).

Statistical Analysis

Fisher's exact test was uscd (o statistically assess
differences between treatment groups. The tooth was
regarded as the unit of analysis. A probability of P =
05 was assigned as the level of significance.

Results

A total of 63 teeth in 44 patients were treated with
periradicular surgery. Two patients (3 teeth) failed to
attend the final follow-up visit and were excluded
from the study. One patient’s tooth was extracted
during the surgical procedure before root end resec-
tion because of a root perforation; this patient’s ex-
tracted tooth was excluded from the study. Of the
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Treatment
Group Successful Uncertain Failure Total %

Control 18 3 1 22 81.8

GTR 14 2 0 16 875
4-Wall defects Subtotal 32 5 1 38 84.2

Control 8 4 i 13 61.5

GTR 6 1 1 8 75.0
Through-and-through lesions Subtotal 14 3 2 217 66.7

Total 46 10 3 59 78.0

Abbreviation: GIR, guided tissue regeneration.

Taschiert et al. Xenogeneic Bone Grafting for Bone Defects After Endodontic Surgery, § Oral Maxillofac Surg 2007.

_



TASCHIERI ET AL

W
" i,

B e Ty
25, .

FIGURE 3. A large periapical lesion treated without guided tissue
regeneration, A, Radiogiaph soon after surgery. B, The same lesion |
year after surgery, classified as success. Radiographically, the bicus-
pid shows o periapical lesion thet could appear to be contiguaus with
the lesion of the maolar. Mowever, during surgery and cher melar
removal, the 2 lesions appeored fo be separate entities with na
communicatan. The 2 areas of radiclucency were located on different
planes. We assumed that bone healing of the bicuspid was not
affected by molar removal ond by the heoﬂng process that occurred at
the level of the malar itselt
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remaining 41 patients, 28 were women and 13 were
men. Mean age was 36 years for women and 43 years
for men, All patients returned at the scheduled fol-
low-up time. Thus, a total of 59 teeth could be eval-
uated for up to 1 vear. Forty of these were treated in
center number 1 (8.T. was the surgeon), and 19 were
treated in center number 2 (T.T.). Table 1 shows the
distribution of cases among the 2 clinics and the
relative success rate. No significant difference in out-
come was found between the 2 clinics for each of the
treatment groups considered.

Among the teeth evaluated at 1 yvear, 39 were lo-
cated in the maxilla (16 anterior, 14 premolars, 9
molars) and 20 in the mandible (10 anterior, & pre-
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molars, 4 molars). Twenty-one cases involved
through-and-through (buccal lingual} lesions. Figure 2
shows distribution of teeth according to location and
treatment group. Table 2 presents treatment out-
comes according to treatment group.

At lyear foilow-up, 46 teeth had successfully
healed (78%), 10 exhibited doubtful healing, and 3
were classified as treatment failures, as reported in
Table 2. Figure 3A shows a radiograph of a large
periapical lesion treated without GIR; Figure 3B
shows the same case that was classified as a success at
1-year follow-up. Cases ciassified as doubtful healing
were scheduled for further follow-up 3 years later.
Figure 4 shows a radiograph of a through-and-through
lesion treated without GTR that was classified as
doubtful healing at 1-year follow-up; the presence of
scar tissue apical to the root end can be appreciated.

Investigators found no statistically significant differ-
ences in outcome between patients treated with GTR
(83.3% success) and those in whom GTR was not
used (74.3% success) (P = .09). Also, no difference
was noted in terms of tooth location (maxilla vs man-
dible; » = .07). Conversely, the outcomes of the
4-wall defects (control plus GTR cases) were signifi-

FIGURE 4. Thiough-andhrough lesions without guided fissue regen-
ercfion. Isolated scar fissue surounded by compect bone may be
ohserved at o distance from the root end 1 year afier surgery. This case
was classified as doubtful healing.

Taschieri et al. Xenogeneic Bone Grdfting for Bone Defects After
Endodontic Surgery. J Oral Maxillofac Surg 2007,




1126 XENOQGENEIC BONE GRAFTING FOR BONE DEFECTS AFTER ENDODONTIC SURGERY

cantly better than those of through-and-through (buc-
cal lingual) lesions (P = .03).

Discussion

A number of clinical studies on periradicular sur-
gery performed with the use of microsurgical end-
odontic instruments have been published. The overall
success rate of such procedures is generally high.
Nevertheless, many variables, such as surgical proce-
dure, materials, radiographic and clinical outcome
assessment, patients’ systemic condition, type of
tooth, ¢uality of previous root canal treatment or
retreatment, and quality of coronal restoration, may
affect the prognosis of the surgical treatment. Further-
more, different criteria for the evaluation of success
and failure of the treatment have been adopted.****
When heterogeneity for clinical variables and success
criteria is attained, a direct comparison among or
between various studies is very difficult to perform,

Delays or alterations in healing have been reported
when lesion size was greater than 5 mm.%2>2° Several
authors showed that the prognosis for smaller lesions
after periradicular surgery is better than the prognosis
for larger ones.*™77%?

Hirsch et al* reported a success rate of only 27%
among 33 teeth with total buccal bone loss, com-
pared with a healing rate of 50% in teeth with intact
buccal bone. Skoglund and Persson® described an
initial success rate of 37% with total buccal bone loss;
33% were listed as uncertain, and 30% as unsuccess-
ful. Over a 4-year evaluation process, the success rate
was increased to only 38.5%. Data from the present
study are in agreement with data generated by these
2 studies; investigators found that the 12-month out-
come for through-and-through lesions was signifi-
cantly worse with respect to lesions with intact bony
plates, independent of the use of GTR.

Rubinstein and Kim*" observed that small lesions (0
to 5 mm) and those of medium size (6 to 10 mm)
healed within 7.25 months, and lesions larger than 10
mm healed within 11 months.

Some authors have suggested that the size of the
preoperative lesion has no bearing on the ultimate
resolution of the periradicular defect.”'** However,
in 1972, Rud et al® observed that tooth location and
extent of cortical bone loss may have a significant
bearing on the healing pattern.

Several studies in humans and animals have evalu-
ated the concept of GTR. This has led to the devel-
opment of membranes or barriers that allow the cel-
lular regrowth of periodonral defects caused by
pathosis or surgical trauma.?

The use of a barrier in such lesions is an attempt to
improve the selfregenerative healing process by ex-
cluding the undesired proliferation of gingival con-

nective tissue or the migration of the oral epithelium
into such defects, which can impair the formation of
normal trabecular bone 3*

In guided tissue regeneration, many authors have
underlined the importance of maintaining proper
space below the membrane.>*®” To achieve more
predictable regeneration, some authors have sug-
gested the combined use of barrier membranes and
graft materials that may act as space maintainers,*®!

In 1995, Pecora et al® showed that large periapical
lesions healed more rapidly and with better quality
bone when a membrane (expanded polytetrafluoro-
ethylene [e-PTFE] Goretex) was used. In 2001, Pecora
et al'” conducted a clinical randomized study to eval-
uate the adjunctive effects of calcium sulphate grafts
on the surgical treatment of patients with through-
and-through periradicular lesions. Results of this
study demonstrate that the addition of calcium sul-
phate as a bone graft during conventional surgical
treatment improves clinical outcomes. Tobén et al''
concluded that the use of nonabsorbable membrane
or a combination of nonabsorbable membrane and
resorbable hydroxyapatite improved the predictabil-
ity of clinical, radiographic, and histologic healing
over outcomes with conventional techniques. This
study provided histologic results comparable with
those gathered through experimental studies in ani-
mals.*>** Conversely, Garrett et al,'? in a prospective
controlled study, suggested that placement of a mem-
brane over the bony opening created during a perira-
dicular surgical procedure has no beneficial effect on
the rate of healing, and that the added expense to the
patient would not be warranted. In 1998, Santamaria
et al® reported no statistical significance in density
and residual volume with the use of a resorbable or a
nonresorbable membrane. Some histomorphometric
and histologic studies in animal modeis found no
significant difference in bone regeneration whether
or not GTR was used.*++°

Similar to the findings of the latter studies, we
found no significant differences in outcome between
the GTR and control groups in the treatment of pa-
tients with periapical lesions over 10 mm. von Arx in
2001 suggested that clinicians might hesitate to apply
the GTR principle in endodontic surgery because
good long-term results have been attained with surgi-
cal approaches that do not include membrane appli-
cation.”

Finally, even if an apparent benefit of grafting is
seen with through-and-through lesions (75% healing
in grafted defects vs 61.5% in controls), the small
number of cases studied does not allow statistical
confirmation of findings.

The present study suggests that combined use of
GTR and anorganic bovine bone in periapical lesions
Class Ia and Ib has no beneficial effects on the rate of
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healing 1 year postoperatively. Additional quantitative
and histologic studies with larger sample sizes and
longer recall rates arc needed to confirm these results.
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