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Abstract (J Korean Assoc Oral Maxillofac Surg 2010:36:275-9)

Introduction: Guided bone regeneration (GBR) is a common procedure for the treatment of bone defects and bone augmentation. The non-
resorbable barriers are well-documented barriers for GBR because of their stability and malleability. However, few GBR\&fd&ssed on the
different types of non-resorbable barriers. Therefore, this study examined the clinical results of different non-resoibabferi@BR; expanded
polytetrafluoroethylene (e-PTFE) (TR-Gore Tex, Flagstaff, AZ, USA), and high-density polytetrafluoroethylene (d-PTFE) {Cytepfésane,
Oraltronics, Bremen, Germany).

Materials and Methods: The analysis was performed on patients treated with GBR and implant placement from January 2007 to October 2007 in
the department of the Seoul National University Bundang Hospital. The patients were divided into two groups based orf i igeoidable

barrier used, and the amount of bone regeneration, marginal bone resorption after prosthetics, implant survival ratelairgligiton in both

groups were evaluated.

Results: The implants in both groups showed high survival rates, and the implant-supported prostheses functioned stably durimgithpefigiio

od. During the second surgery of the implant, all horizontal defects were filled with new bone, and there was no sidfeiferzce @i the amount of

vertical bone defect.

Conclusion: In bone defect areas, GBR with non-resorbable barriers can produce favorable results with adequate postoperative maeagement. Th
was no significant difference in bone regeneration between e-PTFE and d-PTFE.

Key words: Guided bone regeneration (GBR), Expanded polytetrafluoroethylene (e-PTFE), High-density polytetrafluoroethylene (d-PTFE),
Non-resorbable barrier membrane
[paper submitted 2010. 4. 29 / revised 2010. 6. 15 / accepted 2010. 6. 29]

I . Introduction the regenerated underlying tissues could be evaléated
Therefore, non-resorbable membranes have been used widely
Guided bone regeneration (GBR) has been used commonlyn clinics.
in clinics to resolve anatomical problems such as inadequate Non-resorbable membranes can be divided into expanded-
bone quality at the implant site, insufficient residual bone Polytetrafluoroethylene (e-PTFE) and high-density polytetra-
quantity, etc. Barrier membranes have been used widelyfluoroethylene (d-PTFE) according to the structure. Among
because they protect the adjacent soft tissues from cells imped?orous membranes, the Gore-Tex membrane (W. L. Gore &
ing bone formatiohand have the advantage of improving the Associates, Flagstaff, AZ, USA) is e-PTFE, which allows
mechanical stability of the graft materials and reducing micro- nutrients to be supplied through multiple pores. Although it
mobilityz. Barrier membranes could be classified broadly as can allow the invasion of bacteria when the membrane is
non-resorbable membranes and absorbable membrane€Xposed to the oral cavity, it has been used as the standard in
Thought non-resorbable membranes require a second surgerye€search conducted on non-resorbable membranes, and its

they have advantage that the space could be maintained argffectiveness has been proven.
Some authors report that the d-PTFE completely blocks the
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different structures. using a periodontal probe from the mesial, distal, buccal, and
In this study, the clinical outcome of GBR using the non- lingual sides and calculating the mean of these measurements

resorbable TR-Gore-Tex (e-PTFE) (Augmentation material, (unit: millimeter). At the time of the second surgery, the

Flagstaff, AZ, USA) was compared to that of Cytoplast (d- amount of the bone defect around implant was measured using

PTFE) (Oraltronics, Bremen, Germany). the same method. The ratio of the bone defect area remaining
at the time of the second surgery to the initial bone defect area
I . Materials and Methods was calculated (bone defect after GBR, primary defect

100), and the ratios of the two groups were compared.(Fig. 1)
1. Subjects
4. Measurement of marginal bone loss

The subjects were patients who underwent simultaneous
GBR using non-resorbable membranes and implant placement At the last follow up, radiographs were taken, and the resorp-
performed by the same oral and maxillofacial surgeon at thetion rate of the marginal bone of the implant was evaluated. To
Bundang Seoul National University Dental Clinic from determine the amount of marginal bone loss, the distance was
January 2007 to October 2007. The subjects were patients whimeasured from the area of the implant shoulder to the area
had dehiscence and/or circumferential defects around implantvhere radiographic radiolucency was observed on periapical
after implant placement. Smoking history was not assessedradiographs taken using the paralleling technique; the mean
and patients with uncontrolled systemic diseases were excludvalue was then calculated. On the radiograph, the height of
ed from this study. each fixture was measured, and by considering the magnifica-

Of the 14 patients, 10 were male and 4 were female. Thetion rate, the amount of marginal bone loss was calculated.
patient age ranged from 26 years to 68 years, and the averac -
age was 47.9 years.

2. Methods

This study was conducted prospectively after obtaining IRB
approval from the Bundang Seoul National University Hospital
(B-0808-060-102). Patients were divided into two groups
according to the type of membrane used i.e. e-PTFE or d
PTFE. The patients were assigned randomly to either the e
PTFE group or the d-PTFE group according to the order of the
surgery. The effect of each barrier membrane was assessed |
measuring the amount of the bone defect at the time of the
GBR and second surgery after GBR. In all cases, the implantg
were placed simultaneously, and submerged-type implants
were used. The total number of implants placed was 21; 1
patients in the e-PTFE group and the 10 patients in the d-PTFE M
group received implants. Allogenic bones (Orthoblast Il, Isotis
OrthoBiologics, California, USA) were used as the graft mate-
rials. After performing the bone graft, more than 2 mm of the
margin of the bone defect area was covered with a barriel B L M
membrane. All barrier membranes were removed after 6-8
weeks. The mean follow-up period after functional loading
was 13 months.

(A: Horizontal defect, B: Vertical defect)

3. Measurement of bony defects D
The amount of the bony defects around implants was deter| Horizontal defect measurement  Vertical defect measurement
mined by measuring the horizontal and vertical bone defects Fig. 1. Measurement of peri-implant bony defect.
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5. Statistics Table 1. Postoperative complications
Complications Group 1 Group 2
The mean and standard deviation of all the values were cal Wound dehiscence 4 6
culated. The bone defect amount and the amount of margina\Wound dehiscence+Ecchymosis 1 0

bone loss of the two groups were compared by the Mann-
Whitney U test using the SPSS program Ver. 12 for Windows

: : _ Table 2. Primary bone defects (Mean (SD))
(SPSS, Inc., Chicago, IL, USA). Differences were considered

o T Group 1 Group 2
statistically significant foP<0.0S. Vertical bone defect (mm) 2.29 (4.54) 3.24 (4.9)
Horizontal bone defect (mm) 2.36 (0.8) 1.4(0.84)

Il . Results

Postsurgical complications developed in five cases in theTgple 3. Vertical bone defect after GBR on second
first group, which were treated using TR-Gore-Tex, and in siX surgery (Mean (SD)) and comparison of bone defects
cases of the second group, which were treated with after GBR to primary bone defects
Cytoplast.(Table 1) The most common complications were Vi) it e (G0 Group 1 Group 2 Sig.
wound dehiscence, and in one case of the first group, ecchy 1.21(0.45) 1.87(1.2) 2
mosis developed in association with wound dehiscence. All Bone defect ratio 6.63% 11.25%
complications were treated with dressings and other conserva(" significance of Mann-Whitney test,P>0.05,* bone defect after
tive methods, and after the removal of the barrier membrane GBR /primary defect< 100, GBR: guided bone regeneration)
good healing was observed. The average healing period afte
the first surgery was 3.7 months, and all prostheses were
restored with single non_Splmte,d Crowns. . Table 4. Bone loss after the functioning of the prosthesis

The average amount of horizontal and vertical bone defecl(,vIean (SD))
around implant fixture at the time of the first surgery are

Group 1 Group 2 Sig.
shown in Table 2. With regard to the amount of the bone gone 055 (mm) 0.9 (0.07) 07(0.05 2+
defect, a statistically significant difference between the two gy period (post-prosthetic) 12 M 7M
groups was not detected. (% significance of Mann-Whitney test,P>0.05, M: months)

The amount of bone defect were measured during the secon
surgery after GBR. All horizontal areas were filled with new
bones, and the average vertical bone defect wasti025
mm for the e-PTFE group, and 1:87.2 mm for the d-PTFE  bone regeneration was achieved in comparison with the cases
group. A statistically significant difference between the two in which the membrane was not used. And they reported that
groups was not detected.(Tableé’20.05) The ratio of the size  the barrier membranes provided an appropriate environment
of the residual bone defect after GBR to the size of the initial for the growth of blood vessel and bone formation cells origi-
bone defect was measured. The results showed that the ratieating from the adjacent bone marrow. In addition, the experi-
for the e-PTFE group was 6.63%, and the ratio for the the d-mental studies showing that GBR using various absorbable and
PTFE group was 11.25%; the difference between the twonon-resorbable membranes accelerated the attachment of ini-
groups was not statistically significant.(Table 3) The marginal tial osteoblasts have been repottéd
bone loss after functional loading was compared, and a signifi- A barrier membrane should satisfy the following conditions:
cant difference between the two groups was nottissue adhesion without morbility, block of soft tissue

observed.(Table £>0.05) ingrowth, clinical ease of use, space maintenance, and biocom-
patibility. Considering the above five conditions may be of
V. Discussion help when selecting a barrier membrane

Non-resorbable membranes have the disadvantage that they

The use of a barrier membrane for the regeneration of bonesnust be removed by a second surgery, and can be exposed to
and tissues is a widely known procedure. In 1989, Datlin  oral cavity because of incomplete coverage or gingival reces-

al.° reported that in the cases in which e-PTFE was used tasion during the healing processes. Nonetheless, the use of non-

treat dehiscence defects around titanium implants, significantresorbable membranes has the advantage that the evaluation of
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the regenerated underlying tissue is possible, and the efficacyplood supply and eliminate keratinized tissues, which worsens
of the use of these membranes has been proven, as they hatealing>®. Barberet al*” reported that the use of a d-PTFE
been widely used for a long tifA&. membrane, which does not require primary soft tissue cover-
The Gore-Tex membrane is composed of e-PTFE. Becaus@age and can even achieve bone regeneration and soft tissue
of its GTR and GBR effects, Gore-Tex is used widely in clin- healing when membrane is exposed.
ics and its efficacy has been proven. It consists of two different On the other hand, in animal studies that histologically eval-
micro structures. The inner intermodal distance is less than &iated the healing pattern of bone defect according to the type
um, which blocks the migration of cells. Therefore, even if of membrane, it has been reported that the thickness of the
non-resorbable membrane is exposed after surgery, the blockfibrous tissue layer below the d-PTFE barrier membrane was
ing function can be maintained unless non-resorbable mems+elatively thin. And they mentioned the possibility of the
brane is associated with infection. In addition, Gore-Tex is rel- access of cells to the bone marrow should be considered in use
atively hard, and thus it is suitable to maintain a space. Theof d-PTFE. Also the e-PTFE directly contact with regenerated
outer intermodal distance is 25 um. The outer layer is relative-bone and was found ingrowth of bone to the inside of the
ly soft, and therefore easy to manipulate to adjust the shape afnembrang&®. On the other hand, Waltegs al* reported that
the bone defect. Since the Gore-Tex has many small pores, it il a randomized study of GBR involving 14 patients, e-PTFE
advantageous to attach it to tissues. It stabilizes and restrictsnembranes were not significantly different from d-PTFE
the migration of epithelial celf8.Titanium-reinforced (TR)  membranes with regard to vertical bone regeneration and soft
Gore-Tex membranes which contain a titanium frame inside,tissue healing.
have the advantage of the ability to be bent into a desirable The limitations of this study were that the type of implant
form, whose shape can be readily maintained. The multiporousvas not standardized, and the number of samples was not
PTFE (e-PTFE) structure stabilizes by attaching to the tissueslarge. All of the groups in this study showed a 100% implant
the membrane cannot be removed by pulling, and thus a secsurvival rate during the follow-up period. The wound dehis-
ond surgery must be performed. And the e-PTFE is able tocence was occurred, but relatively desirable bone regeneration
supply nutrients through multiple pores but, when the mem-was obtained through appropriate postsurgical maintenance,
brane is exposed, the membrane can allow the invasion of bacand the e-PTFE and d-PTFE did not show significant differ-
teria. Therefore, when the membrane is early exposed to thences. In the evaluation of the marginal bone resorption per-
oral cavity, the wound should be managed carefully by the us€ormed after the placement of prosthesis, there was no signifi-
of antibiotic agent as chlorhexidine, and if inflammation cant difference between the two groups, and relatively consis-
occurs, e-PTFE should be removed immediately. tent results were observed. In bone defect area, GBR with non-
The Cytoplast is a d-PTFE membrane. Bacterial invasion isresorbable membrane could develop successful result with sta-
less frequent because the intermodal distance is less than 0l@e fixation, adequate management and sufficient healing peri-
um, and it is not multiporous. However, it only allows the pas- od. Although there is no statistically significant difference
sage of a limited supply of nutrients, so that when the between groups, we might suggest that TR-Gore- tex mem-
Cytoplast is used, sufficient blood supply would be allowed by brane could be more effective and useful for bone promotion.
decortication. The Cytoplast does not have porous structure,
and its attachment to tissues is weak. Thus, the Cytoplast V. Conclusion
membranes can be removed by pulling on the membrane with-
out lifting the flap. In addition, during the early exposure of the In this study, e-PTFE and d-PTFE did not show a significant
membranes, the risk of infection is less than e-PTFE, the costlifference in bone regeneration effects. The appropriate post-
is low in comparison with the Gore-Tex membrane, and thesurgical maintenance about wound dehiscence be done, rela-
application method is simpté”. tively desirable bone regeneration can be obtained using non-
Barteé® reported that the use of d-PTFE is particularly useful resorbable membranes.
when primary closure is impossible without tension, such as
bone graft in extraction sockets, alveolar ridge preservation, Disclosure
large bone defects, and the placement of implants immediately The authors claim to have no financial interest, directly or
after extraction. They also reported that even if the membraneandirectly, in any entity that is commercially related to the
is exposed, it does not affect healing. In addition, excessiveproducts mentioned in this article.
releasing incision for primary closure can compromise the
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