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A retrospective study of clinical prognosis by
maxillary sinus augmentation technique and
affecting factors in implant placement with
maxillary sinus augmentation

Kyeong-Dal Jeong, Su-Gwan Kim, Seong-Yong Moon, Ji-Su Oh, Jae-Seek You, Jae-Sung Kim

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun University, Gwangju, Korea

Purpose: The purpose of this study was to evaluate the correlation between
implant survival rate and other related factors with respect to maxillary sinus
augmentation.

Materials and Methods: A total of 441 implants was installed to 182 patients
after maxillary sinus augmentation were performed. The total survival rate and
the influence of the following factors on implant according to maxillary sinus
augmentation technique were evaluated; patient characters, sinus augmentation
technique, implant surface, bone graft material, site of implant installation,
sinus membrane perforation, closure method for osseous window, complication.

Results: The result of the study based on the research showed survival rate
of 97.51% (lateral approach 98.03%, crestal approach 95.3%). In total, 430
implants were placed successfully, while 11 were failed. There were no signi-
ficant correlation found in relation to the survival rate of the implant with sinus
augmentation technique, patient characters (age, gender, general disease [con-

Received September 3, 2014 trolled diabetes mellitus]), bone graft material, site of implant installation, sinus
Revised September 23, 2014 membrane perforation and complication but implant surface, closure method
Accepted October 1, 2014 for osseous window clearly revealed considerable level of correlation.
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Table 1. Patient distribution according to gender and age

Years Male Female Total (%)
20-29 2 2 4 (2.20)
30-39 S 7 10 (5.49)
40-49 19 7 6 (14.29)
50-59 50 17 7 (36.81)
60-69 32 26 8(31.87)
70-79 10 4 4 (7.69)
80-89 2 0 2 (1.10)
90-99 0 1 1(0.55)
Total 118 64 182 (100)

Adieta 2| o FH7etetw 2] Ttol
s Ve AT 3 AEHEE AHE
?If} A} 182799 4417119 JEHEE L= sl
52| Hat AF-2 57+£11.3M|(e 57£10.64, o1 56.9
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Inc., Busan, Korea), CMI implant (Neobiotech, Seoul,
Korea), BioHorizons (Biohorizon implant Inc., Birmigham,
AL, USA)7}, HA ¥HA 2] 4EZTEE= HAPTITE (Dentis,
Daegu, Korea)2} SwissPlus (Zimmer Dental, Carlsbad, CA,
USA)7}, SLA A 2] JETHE =TS (Osstem Implant Inc.,
Busan, Korea)2} Joy (DAS tech, Gwangju, Kroea)”}, Dual
acid-etched EH A 2] YESHEL Osseotite (Biomet 3i,
Palm Beach Gardens, FL, USA)7} AH&-E] 91t}
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=2 Tutoplast (Tutogen Medical GmbH, Neunkirchen,
Germany), Allomatrix'™ (Wright Medical Technology,
Arlington, TN, USA)7}, ©]&Z2 Bio-Oss (Geistlich
Pharma AG, Wolhusen, Switzerland)7}, 4 =22 Osteon™
(GenosCo., Suwon, Korea)7}, A7Fx] o} Zo] 4 A= AutoBT
(Korea Tooth Bank Co., Seoul, Korea), TBM (TBM Inc.,
Gwangju, Kroea)7} AF&-%| 21 Th,
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2212 Colla Tape (Zimmer Dental, Carlsbad, CA, USA),
Bio-gide (Geistlich Pharma AG, Wolhusen, Switzerland),
Pericardium (Tutogen Medical GmbH, Neunkirchen,
Germany), Osseoguard™ (Biomet3i, PalmBeachGardens,
FL, USA)oI it &, o] ALY ¢ 2124 HHS &3t
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SPSS ver. 20 (SPSS Inc., Chicago, IL, USA)S o] &3}
Fisher®] A&&-5 AA(Fisher's exact test), 70| A& A4
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o g, A9, FAMHREE T Q= Fi)o] fRo mep 3, UERE BH X2l 0E USUE A WER L HYs
A 0 2 {23t uhkst Zpo| & Kol x| FFtHTable 3-5). dhHo e WES

S AIHE AR AT A = AEE dEEE

o] 1 2o W JETE Y= A2 el

Table 2. Survival rate of implant according to sinus augmentation
techniques

w2} TiO,, RBM, HA, SLA, DAEZ &5+
100%, 97.89%, 100%, 90.00%E -t} x] 2 HHE A

Sinus augmentation No. of implant Survival L3 7ot A AETE YEEoA = UETHE FH A
technique i i rate (%) - _L o - N
Suived | Falled T ol wet SASA o R fojghute Aolg wolA| ghgke
Lateral approach 349 7 98.03 U, 24 A2 ARgs A oo Zete ¥ o) u}
Crestal approach 81 4 95.30 2 oZgE QERLO| Aol EA A oS BHATh
Total 430 11

(P<0.05)(Table 6).

Table 3. Survival rate of implant according to gender

Lateral approach Crestal approach Total
Gender No. of implant Survival No. of implant Survival No. of implant Survival
Survived Failed rate (%) Survived Failed rate (%) Survived Failed rate (%)
M 234 5 97.91 43 4 91.49 277 9 96.85
B 115 2 98.29 38 0 100 153 2 98.71
Table 4. Survival rate of implant according to age
Lateral approach Crestal approach Total
Years No. of implant Survival No. of implant Survival No. of implant Survival
Survived Failed rate (%) Survived Failed rate (%) Survived Failed rate (%)
20-29 2 0 100 4 0 100 6 0 100
30-39 10 1 90.91 7 0 100 17 1 94.44
40-49 63 0 100 7 1 87.50 70 1 98.59
50-59 142 8 97.93 21 0 100 163 8 98.19
60-69 104 3 97.20 31 1 96.88 135 4 97.12
70-79 25 0 100 7 2 77.78 32 2 94.12
80-89 3 0 100 2 0 100 5 0 100
90-99 2 0 100 2 0 100
Table 5. Survival rate of implant according to general disease
Lateral approach Crestal approach Total
General disease No. of implant Survival No. of implant Survival No. of Implant Survival
Survived  Failed rate (%) Survived  Failed rate (%) Survived  Failed rate (%)
Normal 209 4 98.12 49 3 94.23 258 7 97.36
Diabetes mellitus 42 0 100 4 1 80 46 1 97.87
Other 98 3 97.03 28 0 100 126 3 97.67
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Table 6. Survival rate of implant according to implant surface

Lateral approach Crestal approach Total
Implant . . .
No. of implant  gyrvival No. of implant  gyrvival No. of implant  gyrvival
surface .. P-value .. Pvalue .. Pvalue
Survived Failed rate (%) Survived Failed rate (%) Survived Failed  rate (%)
Tio, 80 2 97.56 41 0 100 121 2 98.37
RBM 76 0 100 4 1 80.00 80 1 98.77
HA 93 2 97.89 0.011 21 1 95.45 >0.05 114 3 97.44 >0.05
SLA 73 0 100 9 2 81.82 82 2 97.62
DAE 27 3 90.00 6 0 100 33 3 91.67

TiO,: TiO,-blasting, RBM: Resorbable blasting media, HA: Hydroxyapatite, SLA: Sandblasting large grit acid-etched, DAE: Double acid etching.

Table 7. Survival rate of implant according to bone graft materials

Lateral approach Crestal approach Total
Bone graft No. of implant Survival No. of implant Survival No. of implant Survival
materials
Survived Failed rate (%) Survived Failed rate (%) Survived Failed rate (%)
Au 1 0] 100 1 0 100
Al 173 3 98.30 36 1 97.30 209 4 98.12
Xe 36 0 100 12 0 100 48 0 100
Ap 9 0 100 9 (0] 100
ATB 23 0 100 1 0] 100 24 0] 100
Au + Al 2 0 100 2 0 100
Au + Xe 19 3 86.36 19 3 86.36
Al + Xe 18 1 94.74 7 1 87.50 25 2 92.59
Al + Ap 46 0] 100 46 (0] 100
Xe + ATB 2 0 100 2 0 100
Ap + PRF 6 0] 100 6 0 100
ATB + PRF 1 0 100 1 0 100
Au + Al + Xe 5 0 100 5 0 100
Au + Al + Ap 4 0 100 4 0 100
Al + Ap + ATB 3 0 100 3 0 100
None 2 0 100 24 2 92.31 26 2 92.86
Au: Autograft, Al: Allograft, Xe: Xenograft, Ap: Alloplast, ATB: Auto tooth bone material, PRF: Platelet rich fibrin.
4, MOIS ANE Al AIS3 ZOIANOI 2 PBRE A 5. YSUE MY YK/ IS USUE M| UES Y HY
MEES U ANS W0l HE MES & Yol M2 YES
ZFotE Ade U AA AERE AEECNM AR A s A T A dESEE AELM dE
T Zo|A Ao wht A 02 Fold nhet Alo] & Ho|  HE Y 9jA]of et FASHA o2 {ofd nhet Aol
A FFcHTable 7). o)z ¢k3ktHTable 8).
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Table 8. Survival rate of implant according to site of implant placement

Lateral approach Crestal approach Total
Site No. of implant Survival No. of implant Survival No. of implant Survival
Survived Failed rate (%) Survived  Failed rate (%) Survived Failed rate (%)
1* premolar 52 0 100 6 0 100 58 0 100
2™ premolar 83 2 97.65 16 0 100 99 2 98.02
1% molar 135 3 97.83 40 3 93.02 175 6 96.69
2" molar 79 2 97.53 19 1 95.00 98 3 97.03
Table 9. Survival rate of implant according to membrane perforation
Lateral approach Crestal approach Total
Membra.ne No. of implant Survival No. of implant Survival No. of implant Survival
perforation
Survived Failed rate (%) Survived Failed rate (%) Survived Failed rate (%)
87 3 96.67 8 0] 100 95 3 96.94
N 262 4 98.50 73 4 94.81 885 8 97.67
Table 10. Survival rate of implant according to window management
Lateral approach
Window management No. of implant
Survival rate (%) P-value
Survived Failed
Cortex bone replacement 170 2 98.84
Resorbable membrane 63 4 94.03 0.031
No closure 116 1 99.15
6. AlOIS AR Al MOIST HET Ojs0l ME YBAE MY 8, & 5 WSO W Q20| BE YZAE MY YES Y
MES U ANS W0l IE ME8 HAE wol HE =8
ZFAerE A T AA dERE AL A At A AT A Y A ASTE AEENA B
B ANE A AOFEU BF o] tat BASHOR & F WA o] tat BASHO R $oF it Kol S 1
O] gkt o] & Ho] R eFeFrH(Table 9). o] 2] ¢k3ttHTable 11).
7. B4 HIYUS St 4SS AHYE A 48 S HiM DISCUSSION
Si= WOl M2 YZ2te MEg
S ATUS TR AGE A AT AL L E QAo A Ao FAR Ao dale £5) B % 9k &
oA FH F BHL HHSHe el fE JBAE 4 WOz YBAE Y B YSUE FH o] F3t Yo
TES BT S QAT A5 98.84%, T4 At whef 2po| 7} Hol=u), Aot A= Rt o2 Bt
& AHET A 9403%, BHL AATHA F A 99.15%  FRE Aeb5ol YAFHAL gom ok 44 F Fv)s
€ 2R T A4 ol e JESTE AEEL Aol AR 9F Fo2 Tl HESHL ov =4S 7L
<= AT F4ds 2=t (P<0.05XTable 10). Aol YSTHE A ofgzo] et ojd B e =



IC®l KOREA

Korean Society of Oral Implantologists

Table 11. Survival rate of implant according to complications

Lateral approach

Crestal approach Total

Complication No. of implant Sl No. of implant Surrivel No. of implant Surrivel
Survived Failed rate (%) Survived Failed rate (%) Survived Failed rate (%)

Y 24 1 96.00 6 1 85.71 30 2 93.75

N 325 6 98.19 75 3 96.15 400 9 97.80
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Case Report

Free gingival graft for regaining keratinized gingiva in
treatment of peri-implant mucositis: A case report
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As there is a few report about free gingival graft in treating patient with peri-
implant disease, this case report will present the prognosis of free gingival
graft for regaining keratinized gingival around implant to resolve peri-implant
mucositis. The patient (54 years/female) with persistent inflammation on #46,
47 implants was referred to the Department of Periodontology, Dental hospital
of Chosun university. The patient was diagnosed into peri-implant mucositits
caused by absence of keratinized gingiva on buccal and lingual side of implants.
Free gingival graft obtained from right palate was grafted on the recipient site
for augmenting keratinized gingiva. The donor site was covered with collagen
membrane. There was no inflammation sign or patient discomfort on implant
site after grafting keratinized gingiva. The volume and width of keratinized
gingiva was stabilized at 10-week follow up after surgery. Final prosthesis was
done after that period and the treated implants showed stable results in clinical
and radiographic aspects during 6-month follow up. Free gingival graft could be
a reliable treatment for regaining keratinized tissue around implant with peri-
implant mucositis.

Keywords: Free gingival graft, Keratinized gingiva, Peri-implant mucositis
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INTRODUCTION

around implants is less than around teeth, because there is
no periodontal ligament around implants.”

The peri-implant tissue shows similar features to
periodontal tissue. As the epithelial attachment of tooth is
formed during eruption stage, the transmucosal structure
of implant is formed during second surgery. In tooth
and implant, a connective tissue layer about 1 mm long
is formed adjacent to junctional epithelium."” Around
implants, the connective tissue fibers are parallel or
oblique and do not insert into the implant surface, unlike
teeth, where the fibers are perpendicular to the root
surfaces and insert into the cementum. The blood supply

36

Whether or not keratinized gingiva is needed around
dental implants to maintain peri-implant health is a
controversial subject. Greenstein and Cavallaro” reported
that in the presence of keratinized gingiva could be
advantageous in respect of clinical parameter such as
gingival response to plaque, probing depth, recession
and loss of bone in significant level. However, they failed
to prove the quantitative differences between groups. In
other study, it has been determined that areas with less
than 2 mm of keratinized gingiva, which means less than 1
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mm of attached gingiva, remained inflamed when there is
plaque deposition. Thus, an adequate width of keratinized
gingiva is important for maintaining gingival health.*”
Warrer et al.” showed that when the absence of keratinized
mucosa around dental implants increases the susceptibility
of the peri-implant region to plaque-induced destruction.
In this point, gaining adequate keratinized gingiva is
important around implant especially during maintenance
period.

Furthermore, there are some cases with peri-implant
disease which caused by absence of epithelial seal.”
In treating the patient with peri-implantitis, removing
the origin of inflammation is important. Aljateeli et al.'”
proposed a “Decision tree” for treatment of peri-implant
disease and the protocol is decided according to the
etiology of the disease and to the defect morphology.
Among the biological complication, plaque deposition took
most of the part of them and the absence of keratinized
tissue could be the main reason of difficulty in removing
plaque from implant surface. There are several approaches
to create keratinized tissue in areas where there is none.
Free gingival grafts have reported in the literature as a
method of idealizing soft-tissue concerns in edentulous
areas. A vascularized flap to develop keratinized mucosa
around the non-submerged dental implants would save
time and discomfort to the patient. The donor site is the
actual surgical site itself. The resulting tissue is indeed
keratinized."” Other approaches for augmenting soft tissue
could be non-vascularized flap design such as free gingival
graft and subepithelial connective tissue graft. These
techniques derived from root coverage treatment and
could be applied in implant site with lack of keratinized
gingival and persistent inflammation.’® Although there are
various reports about gingival augmentation around natural
tooth and second surgery procedure in implant treatment,
a few report about free gingival graft in treating patient
with peri-implant disease. Hence, this case report will
present the prognosis of free gingival graft for regaining
keratinized gingival around implant to resolve peri-implant
mucositis.

CASE REPORT

The 54-year female patient who complaint the
discomfort in brushing her teeth on right lower implants
(#46, 47) referred to department of periodontology,
Dental hospital of Chosun University for resolution of
persistent inflammation. Those implants were placed 3
years before and exudates and peri-implant mucositis
was observed during the maintenance therapy. At the
first visit, nonsurgical treatment was done to subside the
inflammation and the prosthesis were removed to evaluate
the mucosal state. There was no keratinized gingiva in the
buccal aspect and even in lingual side around the implants.
When examining distal side of implant, muscle pulling
was also detected. Based on the sign and symptoms, the
patient was diagnosis into peri-implant mucositis caused
by absence of keratinized gingival and planned to regain
keratinized tissue around the implants.

As there was no keratinized tissue in both buccal and
lingual side, free gingival graft from palate was planned.
Surgical procedure was conducted under healthy mucosal
condition after nonsurgical treatment. Under localized
anesthesia (lidocaine with 1:100,000 epinephrine), a
horizontal incision was done on 3 mm lingual side of
implant platform and partial thickness flap was elevated
with no. 15 blade. A vertical incision was elongated to
the disto-buccal side of #45, which showed adequate
keratinized gingival width. The elevated flap was sutured
to periosteal membrane in 5 mm apical position using
#6-0 nylon. After preparing recipient site, the size of the
defect was measured and indicated with probe on right
palatal side. About 2 mm thickness of free gingival graft
was obtained with no. 15C blade and the donor site was
covered with collagen membrane (Terudermis®) for faster
healing and then sutured with #6-0 nylon. Obtained
palatal graft was handled and incised with tissue punch
for even thickness and correct fitness to implant position
under full moisture condition. Trimmed tissue was sutured
on recipient site with #6-0 nylon until no mobility was
insured. Stable keratinized gingival was obtained 3 mm
on lingual side and 4 mm on buccal side (Fig. 1). After
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surgery, antibiotics and were prescribe intraoral dose 3
times/day for 5 days. Additional intraoral gargle with 0.12%
chlorhexidine twice per day for 2 weeks was instructed.
After 1-week follow up, an uneventful healing was
detected on operation site. Loose suture was partially
removed. At 2-week follow up, full stitch out was
performed and the grated tissue was well adapted to
recipient site. Fig. 2A and B show 6-week healing state. A
stable and healthy keratinized gingival is formed around
the implants. To confirm the shrinkage of grafted tissue,
final restoration was postponed until total 10-week

healing period. The width and volume of keratinized tissue
on buccal side had been decreased from 4 mm to 3 mm.
However, as the obtained width was stable enough for
healthy prosthesis, the prosthetic engagement/cementation
was done. At 6-month follow up after final cementation,
there was no inflammation sign or discomfort of patient in
cleaning implant was detected.

In Fig. 3 shows the radiographic follow-up of the patient
before and after free gingival graft. At first visit, marginal
bone loss and radiolucency around #46, 47 implant was
detected (Fig. 3A and B). Even the patient had a surgical

Fig. 1. Surgical procedures during free gingival graft on #46, 47 implant. (A, B) Intraoral view of peri-implant mucosa around #46, 47. No
keratinized gingiva was shown on buccal and lingual side and buccal muscle pulling is detected. (C) Recipient site preparation: Horizontal
incision was done on 2 mm lingual side and continued to vertical incision on #45 disto-buccal line angle. Partial thickness flap was
elevated. (D-F) Donor site preparation: The measured size of the recipient site was indicated and palatal free gingival graft was taken.
Donor site was covered with collagen membrane and suture with # 6-0 nylon. (G) Free gingival graft was trimmed to even thickness. (H)
Buccal flap was apically repositioned and recipient site was prepared without tension. (I) Free gingival graft was sutured and healing
abutment was engaged. To ensure both buccal and lingual side keratinized gingiva, implant position was incised with blade and the hole

was positioned exactly on the implant fixture position.
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Fig. 2. Clinical follow up after free
gingival graft on #46, 47 implant.
(A, B) 6-week follow up after operation.
The grafted palatal gingiva was well
adopted and stable keratinized gingiva
was seen on both buccal and lingual
sides. (C, D) 10-week follow up after
operation. Even the grafted gingiva
showed shrinkage in their volume and
width, well maintained keratinized
gingival band was present and it could
prevent buccal muscle pulling. The
graft was stable enough to load the
prosthesis so the patient was referred
to the department of prosthodontics.
(E, F) 6-month (24-week) follow up
after operation: The prosthesis was
well kept in good oral hygiene and the
surrounding gingival tissue showed
normal sign. The grafted gingiva showed
no further shrinkage compared to 10-
week follow up.

Fig. 3. Radiographic follow up after
free gingival graft on #46, 47 implant.
(A, B) Panoramic view and standard
x-ray at initial visit of the patient. Mar-
ginal bone loss and radiolucency
around #46, 47 implant was detected.

(C) Panoramic view after guided bone
regeneration on bony defect of #46,
47 implant. (D) Standard x-ray at 6
month after free gingival graft on #46,
47. There was cortical bone change in
marginal bone around #46, 47 implant.
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guided bone regeneration around the defect, the clinical
inflammation sign was maintained. So the free gingival
graft was performed and the results shows cortical bone
change in marginal bone around #46, 47 implant.

DISCUSSION

Even implant treatment reported high success rate for
long term period, peri-implant disease has been critical
areas in periodontal treatment. Similar to periodontal
disease, the peri-implant disease is multi etiological
disease mostly caused by accumulation of plaque."” Many
studies reported that thorough oral hygiene instruction
could ensure the patient to have good plaque removal
ability even around implants.*"* However, inadequate
epithelial attachment around implant could cause
difficulty in removing plaque and also impaired defense
to inflammatory reaction.*® According to these aspects,
confirming the presence of proper keratinized tissue on
edentulous ridge before planning implant treatment is
necessary.

First, if an absolute deficiency of keratinized gingiva is
detected on edentulous ridge soft tissue augmentation
such as free gingival graft should be done before implant
installation for favorable mucosal relationship. Berglundh
et al.” reported formation of connective tissue zone,
which similar to natural tooth and showed mean 1-1.5

1. also

mm width in dog model study. Alberto et a
explain the saucerization around implant fixture is
the procedure of biologic width formation according
to the thickness of epithelium after second surgery.
Berglundhe and Lindhe' progressed the study on the
effect of gingival thickness on formation of biologic width
around implant by histomorphologic analysis. As a result,
regardless of the thickness of the mucosa, peri-implant
tissue showed 2 mm barrier epithelium and 1.3-1.8 mm
connective tissue attachment. However, in thin gingival
group showed marginal bone resorption for the room
of epithelial attachment. From these result, it could be
assumed that proper thickness and width of keratinized
tissue help to prevent marginal bone loss around implant
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and to form stable epithelial seal. Second, if in case of
moderate deficiency of keratinized tissue which can
be obtained from nearby tissue by repositioned flap,
adequate relationship should be formed in second surgery
procedure. Finally, there could also be the cases that the
implant already installed without any consideration on the
state of keratinized tissue. Patients in those cases complain
discomfort in brushing and chronic inflammation around
implants.

Depends on the period of inflammation, the state of
implants can be progressed to peri-implant mucositis
or peri-implantitis (AAP 1994). When there has been
already a destruction of peri-implant bone loss, the
treatment of the defect should follow the protocol of
cumulative interceptive supportive therapy (CIST), which
proposed by Mombelli and Lang.'” In CIST protocol, the
defect over 2 mm bone loss should be treated by surgical
approaches. However, the defect under 2 mm bone loss
and mucosal inflammation without bone loss should be
treated with nonsurgical treatment and proper antibiotics.
Aljateeli et al.'” also proposed decision tree for treatment
of peri-implantitis and the critical point is to determine
the etiology of the disease. They emphasized that peri-
implantitis can be reoccurred when removing the cause
of inflammation is failed. So, treatment of peri-implantitis
in implant with lacking keratinized gingiva should include
soft tissue augmentation actively.

For soft tissue augmentation, various techniques were
introduced for root coverage procedure at first and those
were modified for implant surgery later.>'” Beagle'®"’
summarized the keratinized gingival developing technique
into two categories such as vascularized flaps and
non- vascularized flaps. The vascularized flaps include
gingivectomy, sliding pedicle flap, rotated papilla flap
and internal pedicle flap. In appropriate condition, these
techniques can be applied to non-submerged type, one-
stage implant surgery.'” Otherwise, the non-vascularized
flaps suggest free gingival graft and sub-epithelial
connective tissue graft. These techniques need additional
donor sites but it can be applied to the recipient site with
no keratinized gingiva.”” Keratinized tissue augmentation
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using free gingival graft is very effective because this
procedure could achieve two purposes: vestibular
extension (creating more space to fit the toothbrush) and
increased of attached keratinized mucosa.

In our case, we planned to apply free gingival graft tech-
nique due to the absolute deficiency of keratinized gingiva
around the implants. Also, the strong muscle pull on the
buccal side was considered to be corrected by grafting
proper keratinized tissue with some thickness. Especially,
as there were no keratinized gingiva on lingual side, the
graft was divided on both buccal and lingual side. During
that procedure, not splitting the graft but giving small
incision was performed for transmucosal space of implant
to minimize the loss of keratinized tissue.

Although there was marginal bone loss on #47 implant
and the regenerative surgery around the implant was
already done before visiting our department, only mucosal
considerations were done in the treatment. After free
gingival graft, stabilized epithelial seal improved the
stability of regenerated bone around implants and cortical
change of marginal bone was detected on radiographic
exam during follow up period.

In conclusion, free gingival graft could be a reliable
treatment for regaining keratinized tissue around implant
with peri-implant mucositis. As a clinician, consideration
on the mucosal state around implant before treatment
planning would ensure the long-term success of implant
without plaque accumulation.
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Maxillary sinus augmentation using platelet-rich
fibrin and piezosurgery technique: A case report
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The maxillary sinus augmentation is an important surgical procedure to install
implants in the atrophic maxillary posterior edentulous ridge. The aim of
this study is to evaluate the clinical and histomorphometric effect of the bony
window repositioning with piezotome and platelet-rich fibrin. Two patients
(one 62-year old female and one 60-year old male) with edentulous state on
#16, 17 were referred to the Department of Periodontology, Dental hospital of
Chosun university. Both patients had vertical alveolar bone resorption which
not enough to install implants. Ahead of implant installation, the maxillary sinus
augmentation by lateral approach technique with piezotome was performed
and platelet-rich fibrin was added to bone graft materials. Clinically, there
were no soft tissue invasion sign in the lateral walls. The gap between the
repositioned bony window and the intact maxillary lateral wall was well healed

Received July 18, 2014 . . . . .
ceeer Uy by newly formed tissue. At the histomorphometric analysis, high percentage

Revised August 27, 2014

Accepted September 17, 2014 of new bone formation was found in all biopsy samples. The maxillary sinus
Corresponding author Sang-Joun Yu augmentation with the use of replaceable bony window using piezoelectric
Department of Periodontology, School of Dentistry, device is a reasonable treatment choice and additional platelet-rich fibrin is
Chosun University, 303, Pilmun-daero, Dong-gu, useful for healing of surgical wound and easy handling of bone graft materials
Gwangju 501-825, Korea by agglutinating graft particles.

Tel: 82-62-220-3854, Fax: 82-62-224-4664

E-mail: sjyu78@Chosun.ac.kr Keywords: Augmentation, Maxillary sinus, Piezotome, Platelet-rich fibrin

Copyright © 2014 by Korean Society of Oral Implantologists
@@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION fibrin, PROVE 37 AL§3H AL olg] 744 Welq =&
o] B 4 gtk $4 BAW FH WAL Fa@omy

ot x| Ro] FA R Qg A 2A Y A4, =34 95 EH fHE o AR A e T ARl B2
Aok 7|3 @A o] H9jo] ASHE AP A ARt & T Zol| At 2 Al Azt ko] mep a0 R
8o g 283ttt o]He A S5 A He s FAo] YEhE R Zo]4] A] 224+9] gol/do] F7HH
22X ot AdeS o8 Aot £8S B8l A8 3 th
=aXor F5HA Utk 2 Fel= S A2 4E A Al PREG A7)
Aol A Ro| 72 x| 2Fo| AA BER F¢ AME 2 piezotome (Mectron®, Carasco)& AHSaF Z3 A1 912 4]
of| TS FAot ZoAAE Sk A S AT of tiste] A, A A B4 283 22 HrhE
(Lateral approach technique)o| &2 x| & o] © 4= Itk =3 1 9848 grlstax} s
a3 Zo| XA F4 Al DA% F5 1] B3 (Platelet-rich

ﬂJ

42



IC®] KOREA

Korean Society of Oral Implantologists

CASE REPORTS

1. Case report 1

2 SRE2 024 o2 273 WY Al #16,17 1=

A717+e] ASA & Q15T ]}_ Holo]l AZZA W %2
ALEFT7E HEE e 2k 259 ol 2-3 mmo
EHFH At FA Y 2= AETE fixture A o]
B8t ddEo] Aots AdeS 5
e Slal A== == ]k

Fe2 T4 vk (2% lidocaine HCI, 1:80,000 epin-
ephrine)atol] A= Qch SH 24 A7 L ZAZ 914
Zote} o A4Sl 2 ANE AT F FS &
IS AF o2 ANst] Aot SHE =371, WAL
A ASAE Farste] AosA 9 91A 2 FEHE A5
atglch A2 surgical stentS 283 Aol Al A 59
£ 71802 Aoks AollA 2-3 mm ol 7HE W AIZ 6
mm| AR FEE FARTE S FAAoll= FA7T
(Piezotome, Mectron®)2} & e 9] tipS ol &F L, T3
AT dots 1Y HE2 wshy] 8 S99 fEdES
9 7o SiHES9] Zol7kA|RE &85 3 ol 9%t
=4S FEst] 2= AlA A

S AA Fof| dets 22wt A A8 719HE o851
AAF=EI 9t 0] 3 E23(Allo-Oss®, Osteo.in, Seoul, Korea)

/\ 312
St =R 25

&3 PRFE £§5to] Aol5 Wi
7] ZolAl& ?‘1533}"“:}

l—r°ﬂ SA AARE AL Y A=
AA 17 = X}Jﬂ‘# o] HlEA4 5-0 ﬂ%l UdEAE
o|-g3ll Y} FH A HTh & £ FAPA(augmentin 625 mg)
B0l A WA 5UT AT B85S Ayt 27}
© =2 0.12% chlorhexidine o 2 o}—,—°ﬂ 23K 2F Eot ¢
MH| A& o= 2| =3 ohFig. 1.

Fobhg Ade 3 o7 do] At A4 AFH=E A&
AHS 23S AYstH 94 Cone beam-CTE &
to] AdeS Xy 79 AF olF 7H-= dHE
3o & o= E 148 AASTh

ETE Y2 4 v AP (2% lidocaine HCI,
0 000 epinephrine)stol] A= a1, A=A $HA N
A% AR Aol £579) U Zof $7 AAZ A
A3 WS AT JokF Y 199 Az
24 291 AE B R0l o A
R R ES ERE R
trephine burg ©|-§3) 229 32 A3}
YEBUE AP AW T S Buo=
54 50 I JLRARE 0]-83) U

M o% :

r>~l ﬂll

Mo 0@ E
[0

r-|~ l‘lllo

23

=42
A

[E—
& o

o we
rol rlJ
-101'

A] 3}Fo

)
ot

“Ol‘ -1]1
PN ¥E

o
B3k

o o

i
>,

0] 2.0 mm¢l

%}, 22l
A =S v g4
SR
Hahg A A BT A, Se TR Abo] 7H 29

—_

Fig. 1. Sinus lift operation, (A) Pre-operation. (B) Window opening and flap elevation, (C) Bone graft with mixing allogenic bone and plate-
let-rich fibrin (PRF). (D) Replacement of bony windows. (E) Primary suture, (F) Post-operation, CT view.
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Fig. 2. Implant fisrt surgery. (A) Pre-operation, (B) Flap elevation, (C) Bone sampling by trephine bur, (D) Installation implant fixtures and

cover screws, (E) Primary suture, (F) Post-operation, panoramic view.

Fig. 3. Histomorphologic examination, (A) Specimen (X40), (B) Magnification in same specimen (X100).
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Fig. 4. Implant second surgery. (A)
Pre-operation, (B) Punch hole forma-
tion following horizontal incision, (C)
Installation healing abutment, (D) Post-
operation, buccal view,

Fig. 5. Prosthetic treatment, (A) Buccal
view, (B) Occlusal view,
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Fig. 6. Sinus lift operation, (A) Pre-operation, (B) Window opening and flap elevation, (C) Bone graft with mixing xenogenic bone and
platelet-rich fibrin (PRF). (D) Replacement of bony windows. (E) Primary suture, (F) Post-operation, CT view.

Fig. 7. Implant fisrt surgery. (A) Pre-operation, (B) Flap elevation and biopsy sampling. (C) Installation implant fixtures and cover screws, (D)
Primary suture, (E) Post-operation, panoramic view
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Fig. 9. Implant second surgery. (A)
Horizontal incision and confirmation of
fixture position, (B) Installation healing
abutment, (C) Post-operation, buccal
view, (D) Post-operation, panoramic
1 view.

Fig. 10. Prosthetic treatment, (A) Buccal view. (B) Occlusal view, (C) Panoramic view,
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