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Soft and hard tissue maintenance
following placement of
immediate-loaded implants
in the aesthetic zone:

a prospective longitudinal
clinical trial

Roberto S. PESSOA'?, Ravel M. SOUSA®, Leandro M. PEREIRA?®, Thamires D. SILVA',
Fabio J. B. BEZERRA', Rubens SPIN-NETO*

Objective: To evaluate by clinical and radiographic bi- and tridimensional means the soft and hard tis-
sues alterations following immediate implant placement and loading in postextraction sockets in the
anterior maxilla. Material and methods: Ten patients, treated with immediate-loaded implants in the
maxillary central or lateral incisors, were evaluated in this study. Clinical parameters were evaluated
in standardized pictures taken at baseline (immediately after), and 1, 3, and 6 months after provision-
al implant-supported single crown placement. Bi- and tridimensional radiographic parameters were
evaluated from standardized digital periapical radiographies and from CBCT images. The volume of the
buccal bone wall covering the central millimeter of the implant was also assessed in the CBCT images.
Results: The variation for all clinical, bi- and tridimensional parameters assessed was non-statisti-
cally significant. There was 94% maintenance of bone volume. Conclusions: The parameters assessed
showed good clinical, bi- and tridimensional radiographic stability of soft and hard tissues for implants
immediately placed and loaded in aesthetic zones. Keywords: Clinical trial. Immediately loaded im-
plant. Immediately placed implant.
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INTRODUCTION

In the conventional (delayed loading) im-
plant protocol, a certain period of undis-
turbed healing is suggested for uneventful
implant osseointegration.”#® Although this
approach has been proved to be a high-
ly predictable and successful treatment
modality, the extended treatment period
may be perceived as a considerable in-
convenience for patients expecting rapid
rehabilitation, especially when the ante-
rior region is considered.**% Moreover,
meta-analysis of treatment outcomes of
singletooth implants treated with imme-
diate, early and conventional loading
protocols demonstrated no discernible
difference between the different loading
protocols.” Thus, considerable effort has
been directed towards immediate/early
loading of dental implants, aiming at a re-
duction in time between tooth extraction
and final prosthesis delivery.

In some cases, this protocol has been
associated with immediate implant place-
ment into fresh extraction sockets®"
This procedure has been advocated as a
means not only to reduce treatment time
and cost, but also to preserve the alveolar
structures that are resorbed following the
extraction of the tooth.™

However, systematic literature reviews did
not find clinical trials evaluating whether
immediate implant placement and loading
are capable to maintain the bone volume of
the extraction socket and the peri-implant
gingival architecture.” Sufficient alveolar
bone volume and favorable architecture of
the alveolar ridge are essential to obtain
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optimal functional and aesthetic prosthet-
ic reconstructions. Therefore, knowledge
about the healing process at extraction
sites, including contour changes caused
by bone resorption, is essential for treat-
ment planning.

The objective of the present study is to
evaluate — by clinical and radiographic
bi- and tridimensional means — the alter-
ations in soft and hard tissues following
immediate implant placement and loading
in the anterior maxilla.

MATERIAL AND METHODS

The present study have been approved by
Universidade Federal de Uberlandia Eth-
ics Committee for Human Research, Brazil
(protocol #549.913).

Ten patients with one single anterior tooth
in the maxilla (lateral or central incisor of
both sides) referred for extraction were
included. Extractions were accomplished
with the aid of periotomes and forceps,
without damaging the bone walls, in a
flapless approach (Fig 1). All extraction
sockets received immediate implants
(Unitite® SIN - Sistema de Implante, S&o
Paulo, Brazil), with a double acid-etched
surface coated with nanocrystalline hy-
droxyapatite (Unitite SINactive, SIN-Siste-
ma de Implantes, Sao Paulo, Brazil). All im-
plants were placed with the shoulder
at least 1T mm and no more than 3 mm
below the level of the marginal portion of
the buccal bone plate. No bone grafting
procedures were attempted to fill the gap
between the implant and the buccal bone
plate. The implants received individualized
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immediate prosthetic devices with light
occlusal contact with the antagonist teeth
at excursion movements of mandibular
teeth (Fig 2). After 6 months, the provision-
al prosthetic devices were replaced for de-
finitive ceramic crowns.

In this study model, images were acquired
with the aid of a Newtom 3G device (QR

Imaging, Verona, ltaly) which generated
images (DICOM-based data sets) with a
resolution of 96 dpi, 14-bits gray scale and
0.25 mm voxel size. The CBCT unit was
set up to operate at 120 kVp, 5 mA, with a
20-second exposure time.

All patients were scanned before and
6 months after surgery. The DICOM data

Figure 1. A) Hopeless root of a maxillary central incisor. B) Root extraction. C) Implant placement. D) Implant

final position

Figure 2. A) Provisional abutment. B) Provisional crown.
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sets were saved on a hard disk and re-
constructed using specific  software
(OnDemand 3D 1.0.7.0295, Cybermed,
Seoul, South Korea) to reconstruct the
image sections and export the bidimen-
sional image sets for quantitative evalua-
tion of bone size.

Based on the tooth selected for inclusion,
and respecting a 2-mm margin both mesial-
Iy and distally, 0.25-mm thick cross-sections
(distance between sections = 1 mm),
through the residual ridge and jaw bone,
were generated perpendicular to the oc-
clusal plane. The same number of sections
was generated for each individual region
for both observation periods. The exhibi-
tion contrast of the images was adjusted,
and the center level (L) and band width (W)
were set according to suggestions in the
software (W = 3086 and L = 667).

For every CBCT section, one TIFF (tagged
image file format) image was generated.
The images had a resolution of 96 dpi,
matching the scanner resolution and
therefore avoiding distortion. They con-
tained a ruler which allowed the setting of
the linear scale of each image.

TIFF images were assessed with the aid of
a specific image processing software (Im-
aged, NIH, USA) by manually tracing the
structures under study with the computer
mouse (Fig 3). In order to attain a measur-
ing standard in all images, the total maxilla
visible in each image section was included
(i.e. traced). The changes in bone area over
time were also calculated and expressed
as a percentage. Finally, to evaluate the
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reproducibility of measurements, 30% of
samples were measured in duplicate with
at least two weeks between measure-
ments, and the differences were tested by
means of Pearson’s correlation analysis.

Radiographs were taken at baseline
(prosthetic device installation), 1, 3 and
6 months after implant loading, with the
paralleling technique using an intraoral ra-
diographic unit (70 kV, 8 mA, and 0.2 s).
A custom tooth-supported individualized
positioning device ensured image stan-
dardization for radiographic follow-up
(Fig 4). The digital sensor (Schick CDR
Elite, Schick Technologies, USA) was
used to obtain digital images. The im-
ages were stored in TIFF format in 8-bit
depth (256 shades of gray) without com-
pression. Images were imported to digital
image software (Image J 1.32j, National
Institutes of Health, USA) and displayed
on a 17-inch S-VGA flat screen monitor
(1280 x 960 pixel resolution). The follow-
ing marginal bone level analysis were con-
ducted: IT-fBIC = vertical distance from
implant top to the first bone-implant con-
tact; BC - fBIC = vertical distance from the
bone crest to the first bone-implant con-
tact; LBL (lateral bone loss) = horizontal
distance from the implant top to the inter-
nal wall of crestal bone defect.

To objectively examine the aesthetic out-
come of implants, intraoral photographs
were taken. The images were imported
to a digital image software (Image J 1.32],
National Institutes of Health, USA) and
displayed on a 17-inch S-VGA flat screen
monitor (1280 x 960 pixel resolution).
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The following soft tissue level analysis
were conducted: soft tissue level (C) =the
distance between the incisal border of the
provisional crown to the soft tissue mar-
gin at the facial site of the implant; height
of keratinized mucosa (K) = the distance
between the soft tissue margin and the
mucogingival line at the facial aspect of
the implant site; papilla level (P) = the dis-
tance between the incisal border of the
provisional crown to the top of the papilla,
mesial and distal to the implant-supported
crown (Fig 5).

Data were subjected to normality test anal-
ysis (D'Agostino & Pearson omnibus nor-
mality test). Variables with normally distrib-
uted data were evaluated using repeated
measures ANOVA followed by Tukey post-
test for multiple comparisons. Statistical
significance was set at 5% (p < 0.05).

RESULTS

The variation for all clinical (photographic),
bi- and tridimensional parameters as-
sessed was non-statistically significant
(Figs 6, 7 and 8).

Mean ‘P’ was 555+ 1 mm, considering
all time periods, while ‘C’ and ‘K were
9.2+1.2mm and 5.3+ 1.6 mm, respective-
ly. Mean IT-BIC was 1.3 £ 0.8 mm, consid-
ering all time periods, whilst BC-BIC and
LBLwere 3.9 + 1.1 mmand 0.3 + 0.1 mm,
respectively. There was a 94% mainte-
nance of bone volume.

DISCUSSION
The present study was carried out to eval-
uate the alterations in soft and hard tissues

following immediate implant placement
and loading in the anterior maxilla. It has
been demonstrated that implants imme-
diately placed and loaded are capable to
maintain good clinical, bi- and tridimen-
sional stability of soft and hard tissues of
extraction sockets.

Resulting from tooth extraction, a series
of biological processes are likely to oc-
cur, such as: bone resorption, both ver-
tically and horizontally, with a change in
the height and thickness of the alveolar
bone; gingival collapse; migratory move-
ments of adjacent teeth and modifica-
tion of bone quality with a collapse of
compact bone and formation of alveo-
lar bone marrow.'”' The process of al-
veolar remodeling is usually the cause
of biological, aesthetic and functional
damage, which sometimes hinders the
possibility of implant treatment.

Some authors suggest that placement of
non-loaded implants into post-extraction
sockets could maintain the original shape
of the alveolar ridge.” However, animal
studies and clinical trials have shown
that a process of bone resorption arises,
mainly on the buccal surface of alveolar
bone, regardless of the presence of the
implant in the extraction socket.”®® In ad-
dition, experimental studies in humans
have found a similar amount of horizon-
tal bone resorption for extraction sockets
that received immediate implant place-
ment,2%2" in comparison to the resorption
observed when the socket is left to heal
spontaneously after tooth extraction.™
Nevertheless, the amount of resorption in
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Figure 3. CBCT evaluation of Figure 4. A) Radiograph taken at baseline. B) Radiograph taken at 6-month
buccal bone wall covering the follow-up. Note the good standardization of geometric positioning.
central millimeter of the im-

plant.

105

Figure 5. Assessment of aesthetic outcome of implants: 1) Soft tissue level, 2) Papilla level, 3) Height of kerati-
nized mucosa.
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preclinical models of immediate implants
is inconsistent and may be affected by im-
plant location, implant diameter,?® implant

6.0 —e— IT-[BIC
5.5 -m- BC-fBIC
5.0 —— LBL
45
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Figure 6. Radiographic measurements (mean and
standard deviation) assessed in the patients. Although
a tendency towards lower IT-fBIC and BC-fBIC
through time can be seen in the graphic, changes
were not statistically significant.
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Figure 7. Clinical measurements (mean and standard
deviation) assessed in the patients. All parameters were
stable during the period of evaluation (P = papilla level,
C = soft tissue level, K = height of keratinized mucosa).
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Figure 8. Comparison of buccal bone volume from
baseline to 6-month follow-up. Bone volume changes
were not statistically significant.

©2015 Dental Press Implantology

surface,?®?® socket dimension, thickness
of the buccal bone plate,”® and the surgi-
cal approach,’®#

On the other hand, regardless of whether
an implant is put in function following an
undisturbed healing or immediately after
placement, the longterm success of im-
plant treatment is also greatly influenced
by the biomechanical environment. The
intimate bone-implant contact in the inter-
face allows the direct transmission of the
loads applied over the implant prosthetic
device to the surrounding bone. Although
precise determination of the loading lev-
el that separates mechanical loading into
acceptable, osteogenic or failure-inducing
levels is difficult and until now unresolved,
some authors focused on the bone strain
amplitudes as the mechanical stimulus
determinant to bone adaptive process. It
has been shown that above a certain strain
threshold (100pe), bone can be maintained
and will respond with increasing forma-
tion activity with increasing strain, until it
reaches a pathologic overload threshold
(> 4000ue), which may cause bone loss
by microdamage accumulation.®s" Un-
derloading and bone loss by disuse might
be seen under the strain limit of 100e.
Nevertheless, it is important to emphasize
that despite the potential strain zones of
bone underloading (< 100pe, bone loss
by disuse), normal load (100- 1,500,
bone maintenance or homeostasis), mild
overload (2.000 - 4.000 e, bone gain) and
pathologic overload (> 4000 e, bone loss
by microdamage accumulation) have been
suggested in biomechanical studies, rath-
er than only strain amplitude, also loading
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frequency and number of loading cycles
are parameters capable to greatly influence
cortical bone adaptive response.®'4°

Evaluating the biomechanical environ-
ment of immediately placed and load-
ed implants by means of finite element
method (FEM), Pessoa et al*®®® found
strain levels (>100 peg) compatible with
the maintenance of most part of the ex-
traction socket, including the buccal al-
veolar plate. Similar results were yielded
by Cehreli et al*® in a cadaver model: the
authors argued that the load was trans-
ferred to the labial marginal bone even
without a direct contact with the implant
due to the site-specific tridimensional
shape of the bone defect. In addition, in
real clinical practice, once an implant is
immediately placed, the blood clot and
thereafter the initial connective tissue in
the bone defect could help to transfer
functional load and stimulate the bone
that is not contacting the implant.*'*? One
can speculate whether such stimulus

2015 Dental Press Implantolo

could prevent disuse atrophy of marginal
bone, as it was demonstrated by the re-
sults in the present study.

However, recently published animal
studies have shown that the amount of
bone resorption was similar in imme-
diate implants with immediate loading
and in immediate implants with delayed
loading.*®** These results are in contrast
with a recent meta-analysis that showed,
corroborating the present study, favor-
able marginal bone changes after one
year for bimodal approach.*® Neverthe-
less, a larger sample should be consid-
ered for further studies due to the rather
large standard deviation found.

CONCLUSIONS

Within the limitations of the present clin-
ical study, it can be concluded that im-
plants immediately placed and loaded
in aesthetic zones showed good clini-
cal, bi- and tridimensional radiographic
stability of soft and hard tissues.
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107



108

Pessoa RS, Sousa RM, Pereira LM, Silva TD, Bezerra FJB, Spin-Neto R

REFERENCES

1. Branemark PI, Hansson BO, Adell R,
Breine U, Lindstrom J, Hallen O,
et al. Osseointegrated implants in
the treatment of the edentulous jaw.
Experience from a 10-year period.
Scand J Plastic Reconstr Surg
1977,16(Suppl):1-132

2. Adell R, Lekholm U, Rockler B,
Branemark PI. A 15-year study of
osseointegrated implants in the
treatment of the edentulous jaw. Int J
Oral Surg. 1981;10:387-416.

3. Albrektsson T, Zarb G, Worthington P,
Eriksson AR. The long-term efficacy
of currently used dental implants
a review and proposed criteria of
success. Int J Oral Maxillofac Implants
1986;1(1):11-25

4. Palmer RM, Palmer PJ, Smith BJ
A 5-year prospective study of Astra
single tooth implants. Clin Oral
Implants Res. 2000;11(2):179-82

5. Berglundh T, Persson L, Klinge B
A systematic review of the incidence of
biological and technical complications
in Implant dentistry reported in
prospective longitudinal studies of
at least 5 years. J Clin Periodontol.
2002;29(Suppl 3):197-212

6. Wennstrom JL, Ekestubbe A,
Grondahl X, Karlsson S, Lindhe J
Implant-supported single-tooth
restorations: a 5-year prospective study.
J Clin Periodontol. 2005;32(6):567-74

7. den Hartog L, Slater JJ, Vissink A,
Meijer HJ, Raghoebar GM. Treatment
outcome of immediate, early and
conventional single-tooth implants
in the aesthetic zone: a systematic
review to survival, bone level,
soft-tissue, aesthetics and patient
satisfaction. J Clin Periodontol
2008;35(12):1073-86

Dental Press Implantc

10

n

12

13

14

Schwartz-Arad D, Chaushu G. The
ways and wherefores of immediate
placement of implants into fresh
extraction sites: a literature review.

J Periodontol. 1997,68(10):915-23
Esposito MA, Koukoulopoulou A,
Coulthard P, Worthington HV.
Interventions for replacing missing
teeth: dental implants in fresh
extraction sockets (immediate,
immediate-delayed and delayed
implants). Cochrane Database Syst
Rev. 2006,;4:CD005968

Barone A, Rispoli L, Vozzalole,
Quaranta A, Covani U. Immediate
restoration of single implants placed
immediately after tooth extraction

J Periodontol. 2006;77(11):1914-20
Enriquez-Sacristan C, Barona-
Dorado C, Calvo-Guirado J-L, Leco-
Berrocal I, Martinez-Gonzalez J-M
Immediate post-extraction implants
subject to immediate loading: a meta-
analytic study. Med Oral Patol Oral Cir
Buccal. 2011;16(7):€919-24
Paolantonio M, Dolci M, Scarano

A, d’Archivio D, Placido G, Tumini

V, et al. Immediate implantation in
fresh extraction sockets. A controlled
clinical and histological study in man.
J Periodontol. 2001;72(11):1560-71
Schropp L, Wenzel A, Kostopoulos L,
Karring T Bone healing and soft tissue
contour changes following single-tooth
extraction: a clinical and radiographic
12-month prospective study. Int

J Periodontics Restorative Dent.
2003;23(4):313-23

Araujo MG, Lindhe J. Dimensional
ridge alterations following tooth
extraction. An experimental study

in the dog. J Clin Periodontol
2005;32(2):212-8

15

16

17.

18

19

20

21

van der Weijden F, DellAcqua F,

Slot DE. Alveolar bone dimensional
changes of post-extraction sockets in
humans: a systematic review. J Clin
Periodontol. 2009;36:1048-58,

Araijo MG, Sukekava F, Wennstrom
JL, Lindhe J. Ridge alterations
following implant placement in fresh
extraction sockets: an experimental
study In the dog. J Clin Periodontol
2005;32(6):645-52

Araujo MG, Sukekava F, Wennstrom JL,
Lindhe J. Tissue modeling following
implant placement in fresh extraction
sockets. Clin Oral Implants Res
2006;17(6):615-24

Araujo MG, Wennstrom JL, Lindhe J
Modeling of the buccal and lingual
bone walls of fresh extraction sites
following implant installation. Clin
Oral Implants Res. 2006;17(6):606-14
Blanco J, Nurfiez V, Aracil L, Munoz F,
Ramos I. Ridge alterations following
immediate implant placement in the
dog: flap versus flapless surgery. J Clin
Periodontol. 2008;35(7):640-8
Botticelli D, Beglundh T, Lindhe J
Hard tissue alterations following
immediate implant placement in
extraction sites. J Clin Periodontol
2004,31(10):820-8

Sanz M, Cecchinato D, Ferrus J,
Pjetursson EB, Lang NP, Lindhe J

A prospective, randomized-
controlled clinical trial to evaluate
bone preservation using implants
with different geometry placed into
extraction sockets in the maxilla. Clin
Oral Implants Res. 2010;21(1):13-21

Dental Press Implantol. 2015 Apr-Jun;9(2):100-9



Soft and hard tissue maintenance following placement of immediate-loaded implants in the aesthetic zone: a prospective longitudinal clinical trial

22

23

24

25

26

27.

28.

29

30.

Caneva M, Salata LA, de Souza SS,
Bressan E, Botticelli D, Lang NP. Hard
tissue formation adjacent to implants
of various size and configuration
immediately placed into extraction
sockets: an experimental study

in dogs. Clin Oral Implants Res
2010;21(9):885-90.

Caneva M, Salata LA, de Souza SS,
Baffone G, Lang NP, Botticelli D
Influence of implant positioning in
extraction sockets on osseointegration:
histomorphometric analyses in dogs
Clin Oral Implants Res. 2010;21(1):43-9.
Caneva M, Botticelli D, Salata LA,
Souza SL, Bressan E, Lang NP. Flap vs
flapless surgical approach at immediate
implants: a histomorphometric study
in dogs. Clin Oral Implants Res
2010;21(12):1314-9.

Vignoletti F, Sanctis M, Berglundh T,
Abrahamsson I, Sanz M. Early
healing of implants placed into fresh
extraction sockets: an experimental
study in the Beagle dog. II: ridge
alterations. J Clin Periodontol
2009,36(3):265-77

Rubin C, Lanyon L. Regulation of
bone mass by mechanical strain
magnitude. Calcif Tissue Int
1985,37(4):411-7

Pilliar RM, Deporter DA, Watson PA,
Valiquette N. Dental implant design
effect on bone remodelling. J Biomed
Mater Res. 1991,25(4):467-83

Turner CH, Forwood MR, Rho JY,
Yoshikawa T. Mechanical loading
thresholds for lamellar and woven
bone formation. J Bone Miner Res
1994,9(1):87-97

Frost HM. Perspectives: bone’s
mechanical usage windows. Bone
Miner. 1992,19(3):257-71

Duyck J, Ronald HJ, Van Oosterwyck H,
Naert [, Vander Sloten J, Ellingsen JE
The influence of static an dynamic
loadinf on marginal bone reactions

5 Dental Press Implantology

31

32

33.

34

3

[

36

37

38.

around osseointegrated implants: an
animal experimental study. Clin Oral
Implants Res. 2001;12(3):207-18

De Smet E, Jaecques SV, Jansen JJ,
Walboomers F, Vander Sloten J,
Naert [E. Effect of constant strain rate,
composed by varying amplitude and
frequency, of early loading on peri-
implant bone (re)modelling. J Clin
Periodontol. 2007,34(7):618-24
Forwood MR, Turner CH. The
response of rat tibiae to incremental
bouts of mechanical loading:

a quantum concept for bone
formation. Bone. 1994;15(6):603-9
Hsieh YF, Turner CH. Effects of
loading frequency on mechanically
induced bone formation. J Bone
Miner Res. 2001;16(5):918-24

Robling AG, Hinant FM, Burr DB,
Turner CH. Improved bone structure
and strength after long-term
mechanical loading is greatest if
loading is separated into short bouts
J Bone Miner Res. 2002;17:1545-54
Rubin CT, McLeod KJ. Promotion

of bony ingrowth by frequency-
specific, low-amplitude mechanical
strain. Clin Orthop Relat Res
1994,(298):165-74

Pessoa RS, Muraru L, Marcantonio E
Jr, Vaz LG, Vander Sloten J, Duyck J,
et al. Influence of implant connection
type on the biomechanical
environment of immediately placed
implants: CT-based nonlinear, 3D
finite element analysis. Clin Implant
Dent Relat Res. 2010;12(3):219-34
Pessoa RS, Vaz LG, Marcantonio Jr E,
Vander Sloten J, Duyck J, Jaecques
SVN. Biomechanical evaluation of
platform switching in different implant
protocols — CT based 3D finite element
analysis. Int J Oral Maxillofac Implants.
2010;25(5):911-9

Pessoa RS, Coelho PG, Muraru L,
Marcantonio E Jr, Vaz LG, Vander

39

40

41

42.

43

44

45

Sloten J, et al. Influence of implant
design on the biomechanical
environment of immediately placed
implants — CT-based nonlinear 3D
finite element analysis. Int J Oral
Maxillofac Implants. 2011;26(6):1279-87.
Pessoa RS, Jaecques SVN. Finite
element analysis in dental implant
Biomechanics. In: Cehreli M, Akca K,
editors. Biomechanics of dental
implants: Handbook of Researchers.
1st ed. New York: Nova Science; 2011.
Cehreli MC, Akkocaoglu M, Comert A,
Tekdemir I, Akca K. Human ex vivo
bone tissue strains around natural
teeth vs. immediate oral implants. Clin
Oral Implants Res. 2005;16:540-8
Claes LE, Heigele CA, Neidlinger-
Wilke C, Kaspar D, Seidl W,
Margevicus KJ, et al. Effects of
mechanical factors on the fracture
healing process. Clin Orthop Relat Res
1998 Oct;(355 Suppl):S132-47.
Berglundh T, Abrahamsson I, Lang NP,
Lindhe J. De novo alveolar bone
formation adjacent to endosseous
implants. Clin Oral Implants Res
2003;14(3):251-62

Botticelli D, Berglundh T, Lindhe J.
Hard-tissue alterations following
immediate implant placement in
extraction sites. J Clin Periodontol
2004;31:820-8

Esposito M, Grusovin MG, Willings M,
Coulthard P, Worthington HV.
Interventions for replacing missing
teeth: different times for loading dental
implants. Cochrane Database Syst Rev.
2013 Mar 28;3:CD003878

Atieh MA, Payne AG, Duncan WJ,
Cullinan MP. Immediate restoration/
loading of immediately placed single
implants: is it an effective bimodal
approach? Clin Oral Implants Res.
2009;20(7):645-59

Dental Press Implantol. 2015 Apr-Jun;9(2):100-9

109





