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ABSTRACT

Is Membrane Usage Really Necessary for Sinus Lifting
Operation in Lateral Window Technique?

Background: Although the placement of a membrane after
sinus floor augmentation promotes faster initialization of bone
formation, there is evidence that these procedures may be
successful and predictable without membrane barriers. The
aim of this study was to investigate the presence of defects
that might occur due to soft tissue invasion in the antrostomy
area in two groups where membrane application was used or
not used on the lateral window.

Methods: Comparisons of implant survival in the groups and
the amounts of bone generation were also investigated. Forty
patients were selected for the study, and they were
randomized into two groups in which membrane application
was used (study group) or not used (control group). Twelve
months following the procedure, images of the region were
taken with computerized dental volumetric tomography.

Results: The difference between the groups in terms of bone
diameter was evaluated with an independent t test. No defect
areas were found radiographically in the lateral window
region in the groups. The mean bone diameter of the control
group was 13.063 mm (£2.4 mm) and that of the study group
was 14.10 mm (£5.8 mm). There was no significant
difference between the groups in bone diameter. There were
no losses in any of the implants that were placed in either

group.

Conclusion: The use of a membrane to close the lateral
window did not play any important role in the formation of
bone defects.
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Lateral Pencere Yontemi Uygulanarak Gergeklestirilen Maksiller

Siniis Yikseltme Prosediirinde Membran Kullanmasi Gercekten
Gerekli Midir?

Amag: Sinus tabani yukseltme operasyonlarinda, lateral pencere
Uzerine membran yerlestiriimesi kemik formasyonunu hizli bir sekilde
baslatsa da membran kullanilmadan gerceklestirilen sinus yukseltme
islemlerinin de basarli ve 6ngurilebilir sonuglanacag ile ilgili literatirde
kanitlar bulunmaktadir. Bu ¢alismamizin amaci lateral pencere uzerine
membran uygulanan ve uygulanmayan iki grupta antrostomi alaninda
yumusak doku invazyonuna bagll olusabilecek defektlerin varigini
aragtirarak gercekten membran kullanimina gerek olup olmadigini
kanitlamaktir.

Gereg ve Yontemler: Galisma icin 40 hasta segildi. Membran uygulanan
(calisma grubu) ve membran uygulanmayan (kontrol grubu) olarak iki
gruba randomize edildi. islemden 12 ay sonra Konik Isinli Volimetrik
Bilgisayarl Tomografi kullanilarak boélgenin gértntileri  cekildi.
Gruplarda implant sagkalimi ve kemik olusum miktarlar karsilastirildi.

Bulgular: Kemik ¢api acisindan gruplar arasindaki fark bagimsiz t testi
ile degerlendirildi. Gruplarda lateral pencere bdlgesinde radyografik
olarak defektli alan bulunmadi. Kontrol grubunun ortalama kemik capi
13.063 mm (+ 2.4 mm) ve calisma grubunun kemik capi 14.10 mm (=
5.8 mm) olarak 6lculdu. Kemik ¢api agisindan gruplar arasinda anlaml
bir fark yoktu. Her iki gruba da yerlestirilen implantlarin hicbirinde kayip
olmad..

Sonug: Lateral pencere acilarak gerceklestirilen sinls ylkseltme
islemlerinde lateral pencere Uzerine kapatmak igin bir membran
kullaniimasi, kemik defekti gelismesinde énemili bir rol oynamamaktadir.
Membran kullaniimadan da sinls yikseltme islemleri basaril
olabilmektedir.

ANAHTAR KELIMELER

Maksiller Siniis , Membranlar, Dental Implant

Inadequate bone volume is a challenge to the
placement of dental implants particularly in the
posterior maxilla. The most commonly used
surgical technique is the maxillary sinus grafting
method1. This procedure consists of reaching the
sinus, separating the Schneiderian membrane from
the base of the sinus, placing a graft material into
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into the sinus bone, and creating a space to support vertical
bone growth.* Different graft materials, including allografts?,
xenografts®, autogenous bone®'® or combinations of these
materials''2, have been used successfully in sinus
augmentation operations.

Many clinicians use membranes to stabilize the grafting of
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antrostomy sides in the sinus cavity of the sinus
material.’* Membranes that prevent graft migration and
soft tissue invasion™'® were proposed to allow the
formation of more sinus bone regeneration.'”-1°

In the scientific literature, either bone regeneration or
sinus lifting procedures, there are still discussions on
the requirement for a barrier to be used simultaneously
with the graft. In general, the guided bone regeneration
procedures are used in periodontal and oral surgery,
and membrane usages often are preferred by the
clinicians. These appear to have significant benefits by
supporting the highest volume of trabecular bone® and
by producing bone growth without soft tissue
intervention. However, while these come with positive
benefits, it must be taken into consideration that
infections, as well as additional cost and procedure
time, may also arise.

Some authors have reported advantages which one is
a more agreeable healing, and also the prevention of
soft tissue invasion, with the use of Gore-Tex
membranes with mineralized cancellous grafts
together.2! Anothers studies previously demonstrated
that the placement of membranes increases vital bone
formation and consequently provides a positive impact
on the survival of the implant.22 On the other hand,
although the placement of a membrane after sinus floor
augmentation promotes faster initialization of bone
formation, there is evidence that these procedures may
be successful and predictable without membrane
barriers as well.202

The aim of this study was to investigate the presence of
defects that might occur due to soft tissue invasion in
the antrostomy area in two groups where membrane
application was used and not used on the lateral
window simultaneously with the sinus lifting process
conducted with the lateral window technique and to
compare the two groups. In addition, comparisons of
implant survival in the groups and the amounts of bone
generation were also investigated.

MATERIALS AND METHODS

Informed consent was received from all patients and it
has been conducted in full accordance with the World
Medical Association Declaration of Helsinki.

The inclusion criteria of patients in the study were
considered as;

* The patients who do not use drugs as bisfosfanate
which could affect the bone turnover.

* The patients who have sinus pneumatization which
seems radiolucent in the initial radiologic
examination.

* The residual bone at the posterior maxilla less than
4-5 mm where implant placement made without
simultaneously.

* Cone Beam Computed Tomograpies (CBCT) were

taken from patients who have alveolar bone
examination for the implant supported prothesis
treatments except the sinus lift procedure were
conducted previously because the ethical concern
related to evaluate this study using (CBCT).

* The sinus lift operations were perfomed without any
complication as severe bleeding due to Posterior
Maxillary Artery (PMA) or sinus membrane
perforation.

The exclusion criteria of patients were decided as;

* The patients who have bone related systemic
disease.

* The patients with residual bone presence of 4-5 mm
where implant placement could be made
simultaneously with the sinus lifting process.

* The patients have sinus septas when they have seen
before the surgery in the radiologic examination,and
also the operators runed into the sinus septas while
they were conducting the sinus operation.

* The sinus perforation or PMA bleeding happened
while the sinus operation were performing.

For this purpose, forty patients were selected for the
multicenter study, and they were randomized into two
groups in which membrane application was used (study
group) or not used (control group). Additionally, two of
authors, who have same titled operator could perform
same operation almostly, operated the sinus lifting
procedures at the all included patients and two of
authors, who collected the data and observed the follow
up process, didn’t see the operations and the patients.
A sinus lifting operation was performed using the lateral
window technique for all patients under local
anesthesia. A bone window of approximately 15 mm
width and 10 mm height was created on the sinus
sidewall in each patient with the help of diamond round
burs. No bone was left in the middle of the window.
Then, the sinus membrane was lifted with the help of the
sinus lift curettes. In the control group, in addition to
simultaneous implant (BioHorizons, Alabama-USA) and
particulate bovine bone graft (Begooss, Bremen-
Germany) application with sinus lifting with lateral
window assistance, resorbable collagen membrane
application was implemented on the lateral window;
and in the study group, simultaneous implant and graft
application with sinus lifting was again performed with
the lateral window technique, but collagen membrane
was not applied on the lateral window. The
mucoperiosteal flap was closed with 3.0 resorbable
sutures. The patients were given postoperative
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closed with 3.0 resorbable sutures. The patients were
given postoperative amoxicillin 1 g twice a day and an
anti-inflammatory oral rinse for 1 week. Twelve months
following the procedure, images of the region were
taken from the patients with computerized dental
volumetric tomography (CT). The presence of a defect
area due to soft tissue invasion was investigated at the
antrostomy site in these images (Figure 1). The newly
formed bone diameter was measured from the widest
part of the medial maxillary sinus area that was
augmented from the boundaries that formed in the
lateral bone window (Figure 2). The difference

between the groups was evaluated statistically.
Implant survival rates between groups were also
evaluated. The difference between the groups in
terms of bone diameter was evaluated with an
independent t test. The methodology, results and
conclusions were
statistician.

reviewed by an independent

Figure 1

The presence of a defect area due to soft tissue invasion was
investigated at the antrostomy site in these images (Figure 1). The blue
line demonstrates the defect area that is investigated, and the red line
demonstrates the nondefect area.

Figure 2

The newly formed bone diameter was measured from the widest part
of the medial maxillary sinus area that was augmented from the
boundaries that formed in the lateral bone window.

RESULTS

Forty patients participated in this study. Twenty of these
patients constituted the study group, and 20 of them
were the control group. As a result of the study, 1 patient
from the study group could not be operated on due to a
rupture of the sinus membrane during the sinus lifting
procedure and was excluded from the study.
Additionally, in the control group, 2 patients were
excluded from the study as a result of a rupture of the
sinus membrane. Three patients could not be included
in the control group. As a result, the control group
consisted of 15 patients, and the study group consisted
of 19 patients. In the control group, 22 implants were
placed in 15 patients, while 26 implants were placed in
19 patients in the study group.

As a result of the study, no defect areas were found
radiographically in the lateral window region in either the
study or the control group. The mean bone diameter of
the control group was 13.06 = 2.4 mm and that of the
study group was 14.10 = 5.8 mm. There was no
significant difference between the groups in the
measurement of the newly formed bone diameter in the
widest portion of the medial region of the maxillary sinus
area, which was augmented from the bone boundary
forming at the lateral bone window (Table 1). In the
experimental group and the control group, there were
no losses in any of the implants that were placed.

Table 1.

The difference between the groups in terms of bone
diameter was evaluated with an independent t test

With Membrane 19 14,1342 2,24277
Without Membrane 15 13,0633 1,67383
t=1,540, df=32 p=0,133 p>0,05
DISCUSSION

Numerous systematic reviews have shown that the
augmentation of the sinus base is one of the most
reliable procedures in preprosthetic surgery.2+%”
However, there are important discussions regarding the
use of membranes together with the sinus lifting process
in terms of benefits for implant survival and treatment
success. As we have concluded in our study, some
researchers found no difference in implant survival rates
between membrane-coated and noncoated groups.®
Others reported higher implant survival rates when
antrostomy sites were membrane-coated.?>%' However,
no clinical trials have shown any significant p values that
indicate benefits from the usage of membranes.
Published evidence indicating protective effects that
membranes might offer came from Wallace®' and
Pjetursson?” in the form of meta-analyses conducted by
them in systematic reviews.
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In previous studies, significantly less soft tissue
formation was observed in the sinuses covered with
membranes.®23®In this study, on the other hand, no soft
tissue invasion progressing towards the bone grafts in
the antrostomy regions without the use of membrane
was observed in any of the patients on the CT images.
Again, in a histological study by Barone et al., no
significant difference was observed in terms of soft
tissue infiltration between the two groups.®”

Although the coverage area of the antrostomy site with
membranes can prevent soft tissue infiltration and
improve bone regeneration near the sinus window,
most posterior maxillary implants are placed at the
palatal position away from the antrostomy defect. This
may be the reason why implant biopsies and survival
rates are not affected by the use of membranes.®” For
all the reasons mentioned above, and additional costs
and stages of redundancy, including placing and
dismantling, to save on the duration and cost of the
operation, the use of membranes should be reviewed
again.

Misch observed first that the lateral wall of the sinus had
the tendency to induce bone formation when the
membrane was removed.® Other studies confirmed
these results, showing the potential of highest bone
formation on the lateral regions of the sinus. Finally,
both in primates®*“ and in humans*'2, there was some
evidence of bone formation towards the inside from the
base of sinus and the lateral sidewalls. The application
of membrane on the sidewall of the sinus during the
lifting process could reduce the osteogenic potential in
this area.

However, some authors have evaluated the results of a
sinus base elevation that did not involve the use of
barrier membranes, and they have concluded that
unfavorable recovery was achieved in the lateral wall
area.43 These studies reported that the main
complications of the nonusage of a membrane were the
displacement of graft particles and/or the proliferation
of connective tissue into the sinus cavity. They reported
that the presence of soft tissue in the area prevented the
formation of bone. It was reported that the absence of
vital bone in the region, depending on the amount of
existing bone for osteointegration, might have a
negative impact on the survival of implants. Unlike these
findings, in our study, no invasion of soft tissue into the
region and no resultant defect area were observed. In
the study, periosteal continuity was preserved as a
result of careful incision and periosteal elevation. The
conclusion we drew from the study indicated that the
periosteum, which was  preserved  without
compromising its continuity, acted as a natural
membrane in the lateral antrostomy area and prevented
soft tissue invasion.

The results of another study showed that the use of
membrane could somewhat increase the amount of
vital bone during a 6-month period compared to the

regions that were not covered and histologically
evaluated. On the other hand, the use of membranes
appeared to reduce the proliferation of connective
tissue. In the present study, soft tissue invasion was
not viewed histologically, the presence of defects was
investigated macroscopically with CT scans, and bone
area formation between the groups was researched.

Newly formed bone diameters were evaluated to
describe new bone formation values. It would be more
accurate to calculate the new bone volume instead of
diameter measurement. However, graft volumes used
in sinus lifting and implant numbers were different in
each case. Therefore, bone volume measurements
are also misleading. It was thought that possible
defects at the antrostomy sites would decrease the
bone diameters, and bone diameters were used to
describe newly formed bone values. As a result, in our
study, no difference between groups was found in
terms of the amount of bone generation and the
occurrence of defects.

CONCLUSION

The results of this study allowed us to conclude that
the use of a membrane to close the lateral window did
not play any important role in the formation of bone
defects and did not affect the growth of the bone area
to any great extent. However, we hold the opinion that
if periosteal elevation was performed with the
preservation of its continuity during the operation, it
would act as a natural membrane. This would enable
the avoidance of an increase in cost and duration
resulting from membrane usage while also engaging
the osteogenic capacity of the buccal periosteum on
the lateral membrane within the process.

571



Is Membrane Usage Really Necessary for Sinus Lifting Operation in Lateral Window Technique

Cilt 9 » Say1 2

REFERENCES

1. Chanavaz M. Maxillary sinus: anatomy,
physiology, surgery, and bone grafting related to
implantology—eleven years of surgical experience.
The Journal of Oral Implantology 1990;16:199.

2. Hirsch J, Ericsson I. Maxillary sinus augmentation
using mandibular bone grafts and simultaneous
installation of implants. A surgical technique.
Clinical oral implants research. 2002;2:91-96.

3. Groeneveld E, Burger E. Bone morphogenetic
proteins in human bone regeneration. European
Journal of Endocrinology. 2000;142:9-21.

4. Valentini P, Abensur D. J. Maxillary sinus grafting
with anorganic bovine bone: a clinical report of
long-term results. International Journal of Oral and
Maxillofacial Implants. 2003;18: 556-560.

5. Keller E, Van Roekel N, Desjardins R, Tolman D.
Prosthetic-surgical reconstruction of the severely
resorbed maxilla with iliac bone grafting and
tissue-integrated prostheses. The International
Journal of Oral & Maxillofacial Implants.
1987;2:155.

6. Jensen J, Simonsen EK, Sindet-Pedersen S.
Reconstruction of the severely resorbed maxilla
with bone grafting and osseointegrated implants:
a preliminary report. Journal of oral and
maxillofacial surgery. 1990;48:27-32.

7. Zinner ID, Small SA. Sinus-lift graft: using the
maxillary sinuses to support implants. The Journal
of the American Dental Association. 1996;127:51—
57.

8. Galindo-Moreno P, Moreno-Riestra |, Avila G,
Fern_andez-Barbero JE, Mesa F, Aguilar M, Wang
HL, O'Valle F. Histomorphometric comparison of
maxillary pristine bone and composite bone graft
biopsies obtained after sinus augmentation.
Clinical oral implants research 2009;21, 122-128.

9. Jung RE, Thoma DS, Hammerle CHF.
Assessment of the potential of growth factors for

localized alveolar ridge augmentation: a
systematic  review. Journal of  Clinical
Periodontology. 2008; 35: 255-281.

10.Karring T, Nyman S, Gottlow J, Laurell L.

Development of the biological concept of guided
tissue regeneration animal and human studies.
Periodontology. 1993; 1: 26-35.

11.Buser D, Br€agger, U, Lang N, Nyman S.
Regeneration and enlargement of jaw bone using
guided tissue regeneration. Clinical oral implants
research. 2002; 1: 22-32.

12.Von Arx T, Schenk R. K, Buser D, Cochran D. L,
Hermann J. S. Lateral ridge augmentation using
different bone fillers and barrier membrane
application. Clinical oral implants research.
2002;12: 260—269.

13.Dahlin C, Linde A, Gottlow J, Nyman S. Healing of
bone defects by guided tissue regeneration. Plastic
and Reconstructive Surgery. 1988; 81: 672.

14.Singh G, O’Neal RB, Brennan WA, Strong SL, Horner
JA, Van Dyke TE. Surgical treatment of induced peri-
implantitis in the micro pig: clinical and histological
analysis. Journal of periodontology. 1993;64, 984—
989.

15.Schenk R, Buser D, Hardwick W. R, Dahlin C. Healing
pattern of bone regeneration in membrane-protected
defects: a histologic study in the canine mandible.
The International Journal of Oral & Maxillofacial
Implants. 1994;9:13.

16.Wallace SS, Froum SJ, Tarnow DP. Histologic
evaluation of sinus elevation procedure: a clinical
report. International Journal Periodontics Restorative
Dentistry. 1996;16: 47.

17.Jensen OT, Greer RO Jr, Johnson L, Kassebaum D.
Vertical guided bone-graft augmentation in a new
canine mandibular model. International Journal of
Oral Maxillofacial Implants. 1995; 10: 335-344.

18.Tarnow DP, Wallace SS, Froum SJ, Rohrer MD, Cho
SC. Histologic and clinical comparison of bilateral
sinus floor elevations with and without barrier
membrane placement in 12 patients: part 3 of an
ongoing prospective study. International Journal
Periodontics and Restorative Dentistry. 2000; 20:
117-125.

19.Wagner JR. A 3 1/2-year clinical evaluation of
resorbable hydroxylapatite OsteoGen (HA Resorb)
used for sinus lift augmentations in conjunction with
the insertion of endosseous implants. Journal Oral
Implantology. 1991; 17: 152-164.

20.Chiapasco M, Zaniboni M, Boisco M. Augmentation
procedures for the rehabilitation of deficient
edentulous ridges with oral implants. Clinical Oral
Implants Research. 2006;17: 136-159.

21.Aghaloo TL, Moy PK. Which hard tissue augmentation
techniques are the most successful in furnishing bony
support for implant placement? The International
Journal of Oral & Maxillofacial Implants.2007; 22: 49—
70.

22.Del Fabbro M, Rosano G, Taschieri S. Implant survival
rates after maxillary sinus augmentation. European
Journal Oral Sciences. 2008;116:497-506.

23.Pjetursson BE, Tan WC, Zwahlen M, Lang NP. A
systematic review of the success of sinus floor
elevation and survival of implants inserted in
combination with sinus floor elevation. Journal
Clinical Periodontoogy.2008;35:216-240

24.Choi YJ, Lee JY, Lee SJ, Chung CP, Park YJ. Alpha-
adrenergic blocker mediated osteoblastic stem cell
differentiation. Biochemical and biophysical research
communications. 2011;416:232.

572



Selcuk Dent J. 2022

Ocak H, Demetoglu U, Gursoytrak B, Colpak HA, Yildidim G

25.Tarnow DP, Wallace SS, Froum SJ, Rohrer MD,
Sang-Choon C. Histologic and clinical comparison
of bilateral sinus floor elevations with and without
barrier membrane placement in 12 patients: Part 3
of an ongoing prospective study. International
Journal of Periodontics and Restorative Dentistry.
2000; 20: 117-126.

26.Tawil G, Mawla M. Sinus floor elevation using a
bovine bone mineral (Bio-Oss)with or without the
concomitant use of a bilayered collagen barrier
(Bio-Gide): a clinicalreport of immediate and
delayed implant placement. The International
Journal of Oral & Maxillofacial Implants. 2001;16:
713.

27.Wallace SS, Froum SJ. Effect of maxillary sinus
augmentation on the survivalof endosseous dental
implants. A systematic review. Annals of
Periodontology. 2003;8:328-343.

28.Avera SP, Stampley WA, McAllister BS. Histologic
and clinical observations of resorbable and
nonresorbable barrier membranes used in
maxillary sinus graft containment. The International
Journal of Oral & Maxillofacial Implants.
1997;12:88.

29.Froum SJ, Tarnow DP, Wallace SS, Rohrer M, Cho
SC. Sinus floor elevationusing anorganic bovine
bone matrix (OsteoGraf/N) with and without
autogenous bone: a clinical, histologic,
radiographic, and histomorphometric analysis—
Part 2 of an ongoing prospective study. The
International journal of periodontics & restorative
dentistry. 1998;18: 528.

30.McAllister BS, Margolin MD, Cogan AG, Buck D,
Hollinger JO, Lynch SE. Eighteen-month
radiographic and histologic evaluation of sinus
grafting with anorganic bovine bone in the
chimpanzee. The International Journal of Oral &
Maxillofacial Implants. 1999; 14: 361.

31.Choi YJ, Lee JY, Lee SJ, Chung CP, Park YJ. Alpha-
adrenergic blocker mediated osteoblastic stem cell
differentiation. Biochemical and biophysical
research communications. 2001;416:232.

32.Barone A, Ricci M, Grassi RF, Nannmark U,
Quaranta A, Covani U. A 6-month histological
analysis on maxillary sinus augmentation with and
without use of collagen membranes over the
osteotomy window: randomized clinical trial. Clin
Oral Implants Res. 2013;24:1-6.

33.Dimitriou R, Mataliotakis Gl, Calori GM, Giannoudis
PV. The role of barrier membranes for guided bone
regeneration and restoration of large bone defects:
current experimental and clinical evidence. BMC
Medicine. 2012;10:81.

34.Misch CE, Dietsh F. Autogenous bone grafts for
endosteal implants—indications and
failures.International Journal Oral
Implantology.1991;8:13-20.

35.Margolin MD, Cogan AG, Taylor M, Buck D,
McAllister TN, Toth C, McAllister BS. Maxillary sinus
augmentation in the nonhuman primate: a
comparative radiographic and histologic study
between recombinant human osteogenic protein-1
and natural bone mineral.Journal Periodontology.
1998;69: 911-919.

36.Scala A, Botticelli D, Rangel IG, Oliveira JA, Okamoto
R, Lang NP. Early healing after elevation of the
maxillary sinus flor applying a lateral access: a
histological study in monkeys. Clinical Oral Implants
Research. 2010 21: 1320-1326.

37.Boyne PJ, James RA. Grafting of the maxillary sinus
floor with autogenous marrow and bone. Journal of
Oral Surgery. 1980;38:613-616.

38.42. Nevins M, Fiorellini JP. Themaxillary sinus
augmentation procedure to support implant
prostheses. In: Nevins, M. & Melloning, J.T., eds.
Implant Therapy: Clinical Approaches and Evidence
of Success. Chicago: Quintessence.1998; 171-195.

39.McAllister BS, Margolin MD, Cogan AG, Taylor M,
Wollins J. Residual lateral wall defects following sinus
grafting with recombinant human osteogenic protein-
1 or Bio-Oss in the chimpanzee. International Journal
Periodontics Restorative Dentistry. 1998;18:227-239.

Corresponding Author:

Halis Ali COLPAK

Alanya Alaaddin Keykubat University

Faculty of Dentistry

Department of Oral and Maxillofacial Surgery
Antalya, Turkey

E-mail : halisalicolpak@gmail.com

573



