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SINUS GRAFT AND VERTICAL AUGMENTATION OF MAXILLARY POSTERIOR ALVEOLAR RIDGE

USING MANDIBULAR RAMAL BLOCK BONE GRAFT

Kyoung-Won Kim, Eun-Young Lee

Department of Oral and Maxillofacial Surgery, College of Medicine, Medical Research Institute,

Chungbuk National University, Cheongju, Korea

The maxillary posterior area is the most challenging site for the dental implant. After missing of teeth on
maxillary posterior area due to periodontal problems, the remaining alveolar ridge is usually very thin
because of not only pneumatization of maxillary sinus but also destruction of alveolar bone. The maxillary
sinus bone graft procedure is one of the most predictable and successful treatments for the rehabilitation of

ed endentulous posterior maxilla. But, in case of severe destruction of alveolar bone

due to periodontal problems, very long crown length is still remaining problem after successful sinus graft
procedures. We performed vertical augmentation of maxillary posterior alveolar ridge using mandibular

with simultaneous sinus graft. After this procedures, we could get more favorable

crown-implant ratio of final prosthodontic appliance and more satisfactory results on biomechanics. This is
a preliminary report of the vertical augmentation of maxillary posterior alveolar ridge using mandibular

with simultaneous sinus graft, so requires more long-term follow up and further

Key words: Ramal block bone graft, Vertical alveolar augmentation, Sinus graft
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Fig. 1. Diagnosis & radiographic evaluation of the remaining alveolar ridge, maxillary sinus cavity and mandibular ramus.

A. Panoramagraphy of the patient shows a very thin remaining alveolar ridge after missing of tooth (#26) with severe alveolar
bone destruction and pneumatization of maxillary sinus cavity; B, Dental CT scan shows a very thin remaining alveolar ridge
(height; about 1 mm) with slight mucosal thickening in left maxillary sinus cavity, and the patency of maxillary ostium.
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Fig. 2. Vestibular incision for the vertical alveolar ridge aug-
mentation and simultaneous maxillary sinus graft.

A, Vestibular horizontal incision on the movable mucosal
area was made; B, Careful elevation of the mucoperiosteal
flap with the periosteal elevator for the room of mandibular
ramal block bone graft.
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Fig. 3. Taking the mandibular ramal block bone.

A, Exposure of the donor site on the ramal (retromolar)
area of mandible; B, Taking the mandibular ramal block
bone using a fissure bur.



BT JBUE 4 ¥0E 2eldlel A2A £457
% 292 ur PR U % A o
A=) o
=

Of

Hl w24 T 1 gdste] Aol Hegle 29 PR of
2olA Qomz, dod) Ake B8 HEA2A) A
Rolol] sk o] Wkl 719 %S Fo]4S Al
o8 (Fig, 48), FEAZAY sjed) A7k 22 o] 4
el 24 ghomz MAlhe kel 29l B4
(Cerasorb™M, -TCP)= o|-&3lA A, ofwf 27}
3 B5o] HENZAS A4 HuisIe] Aol Hete)
AW AL skt o) vlel FYP JoEe)
gax 449 o Aok 2o|4g Ag
(Fig. 4B). olu} sleAd|n Qe Arte B2o g
Gepla hEol7] e 27453 BE QoA 7}
A% A7Le Balelaln A2 Bojulz of
Fole] AbgigiTh BolAAE Fhsew goE
o] 4714 =S & hAdglon], Fol4A7h
o 235 d48A doiin Baetid
o] Aol 94
o detEledl EelA
(tissue adhesive, fibrin sealant, Beriplast®, Behring
GmbH, Marburg, Germany)& °]&3td otz =
oA e SEYAA ¥ dote FotEe o] 1ol
HES s, BE A2AY F450%d A8E AR
Bea} Aold e PHBE nyo] JES A9}, 24
HHA e SASE dedddd & Aol TSt

1om1m§;%mN

W
o BN
ol

H

o
=

Ho, of
(R
o

)

-

2210 wll 2~ ol
== ‘JI-ET}\}]\J—%

2 ol 244

ool po 2o S ook oy X

X
o
i3]
o,
1>
=

>
0
o st

YIS BONBT} SIX| AIF BES 0188 Yo TAIR AEH 2HELE

stigte dg< Bated 2ol delellz fdHe
RS S dom, oA B8t et Al
At/ FHo] Hes sha, AR Ax2A 9 £4F
Aeo] AHE Bl AkE 2SR 2ol ¥a 2 3
FHEE @ 5 gglon], g 2AHHAE st &
ol4 FolF FAERE AAFOM TR ADEIHet
=F e Tole 98 g 5 A olF AN Y
2 30 2UHAE ol8sld BRI & F i}
PR #slel dete ZolAEnt Tl stetA]
LR EE5S o187 AATAR A2A #A5Ee 2
7 HAE 5 AN (Fig. 40)

5. ASUE A2

ek BoldEs o] AkE S5< o &3 Aok
AR AZA FASAES ANYF F o 61 Foll 84
A AxH NS Bato] o]4E 22Ae =2 T
A2 =9YE st JEHES At (Fig
5A). ofw] FAlEHE o4& A7kE B 5] et A 2A A
B A FEE 2SN 2R S AlFsit

YZUEE 4P Fol o 45709 AT Fol A0

B2 ARG, Jo1E o443} EAlo] shetA AE
252 0|88 A%A $HTYER U3l AFuAR
A EHE 4] vl go] ur} Folglon], 4o
BRI W p)Hoz AFRARY o5} Hrh £
Acz 49, A30A% A% F o 19 A% W)
A 5424 2 RS BolAE $99) 244 glol o
24 £& 237k #3931 ITH(Fig. 5B).

Fig. 4. Vertical alveolar ridge augmentation with mandibular ramal block bone graft.

A, Insertion of the mandibular ramal block bone into the previously prepared mucoperiosteal pocket under the remaining alveo-
lar ridge: B, Sinus graft and condensation of the gap after ramal block bone graft using mixture of particulated ramal bone
chips and f-TCP; C, Postoperative panoramagraphy after vertical alveolar ridge augmentation using mandibular ramal block
bone graft and simultaneous maxillary sinus graft .
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Fig. 5. Installation of the dental implant and follow-up.
A, Installation of the dental implant on the vertical ridge augmentation and sinus graft area; B, 1 year follow-up after loading of
final prosthodontic treatment panoramagraphy shows favorable crown-implant ratio.

goh AR 29 2
Wste] ofelsbA] S ReH Hopy
45 A8 Bk e 1A vl A
AYHE AGo] 9 EF JelEe P13} A B
BE A2 Fol7h RopAE] o 7 %ol AF
ES Asted o2 BAgo] Uehdth > & Aetge

FARAA REAZBY $EO2 Fol4 5o R
%] glole YBUE 4ol TUF FAA o))

éﬂzg—ﬂ $39) 90] Bek5 B3, e 3

Rl

L
fiu
“r
ul
rﬁ
O::s

_\.‘T i,

[e}0)

fir % °
12

Py mﬂ

rlo

o,

-

o,

xew
e & o fo
wE ol o N
jo 12
Bt ot oW
omc};Jr_?\J
Q>
Y
8 Mo —
'r‘otlmrﬂ
pEs
é‘&oqi
1o [ 19
Elolt_ﬂlig
e
Sl
T
HE 8!
ELrE

2 A
S
>

. o
2
O
Py

e, > or

ot

off ox

oot a

i 8y
ol
o
ll
oo,
IH
Y
Il
L
> F
o®
0
N
N

ol
—_

A ﬂ?&?—gl et

N,
9

g 2L
fr
ol Fr
©
X,

A
T,
T

o
>
g~
HOSL by
ox
1L
offt
i3]
o,
>
)
-
k=)
_0|L
®

f
H

¥
&

rlo
re
-
32,
lo

(@]
S
(i
>«1‘-1lﬁ§f
o =
5
W L
o

e
ce, o
i
(1]
~ K

2 o

ﬁ g
R
o T
ok
re
=2
X

2

(o]

0,
offl
g
>

kA

m

o

T Ot
i

o

ox
ol
AR

S

0
o
i
T,
3
o,
it
1>
(o

HU oL
o2
ol
ol

o
o
o
(T
g
=)
1>
4
.
I

M rlo
flo &

S
oXx, offt |m

mwmﬂﬁ
o

ox M mn my u X ofr o
o
N
pad
o
olfN
rlo
iRy
=
e
It
oS
=
%o,
2

> Kl
ol
ol

4

iy
>
rh
B
g
o,

2
>

)
offN
rlo
it
=)
il
ne
o
4
pas

8
N
[N
T,
<
e,
rﬂ‘.
2
|o
fu
Y
Ul
(o]
e
Sy
2
iih
478
2,
=
g‘g
2

A9 FASAES oHE 4L
=]

ofl Ml oo O XN

280

R0
E)
o
ol

h= o] 7k B S A7k o4
& 2otk AtES 38
| BAE ol A8 ol%
| gith. ofe] BAE 3
= (intarmembranous bone)
AHgshe Aol ol Tl WA BF49 o] 2

ol i AF BT} 6 2 Lojuv]

Bole] 7] 2 %—xﬂo = '—'-T‘l"“j"]' LS

rr

TS

[y
il

do NN
2 wlo
(o
fr

ox Kl

goh Wz
I
O

l‘_.‘:l: -{E l‘lO
¥

N

N

o> -

o

e @
e

°

w2 rfr o i
o o o

of
ol
o
9,
il
offt
Lo,
19
e

-
=
il
o’

.
ith)
B
o -
4 e Iy “i?
s wf
;E RN 4=
Fxow
>
=2
¥
2
_>1:
o
ﬂll’l
ot -
o
ﬂ
ot
fo

MU= ol fr SL o8y oo rE X (e my
)
f
S
>,
ik
BN
)
2 4

N\
o O
(1] %
s
m =
i g ©
o,
1>
o,

.
ol
Lorlr of
-
it
1
o
T

oft rir
o e

% O,
o u
2 2
ELA

X
&
rmi%

2 Jy =
By
o =
i

Tl &
>,
o T
S
e

2, ¥

rl<>l'
_°,
oZ‘:
LN
2
S

?i 4
=)
1o
=

ol M
-

ofr
—_

BN yo & L 12 o rff

(T4 5 o] ¥4 % el 29504 o
el ool AR AR el e
Algd] FolAE Al Sgé} SHES Eash

Aok AR 4 A 23] o]}
o "“"5«] 5‘71-‘454 I Az 5
SHEAA debs ol e Sl
AZAY 2AZReS Afsidon /\]-o]-_?_x]_r
A9 54375 AL SN Al a2
2 Q3] B2 e o)A dkedA| o
A D 942 2Ege 2o AUse] o)y F 4
Tt ol Fo0efR WA F471 Aoln dake wael A
A #4270 Psd AR st et st

2o) B W4T BEBE F4UL Al o e 2

429 7IAERFY AdRAstE = 713ke] mg- 27] wE

' 1o m i
ﬂiﬁ%nzml"ﬁ
oo
B
N, i‘ilm
rloﬁ

B
o
o

M X 4o X S T ofN o
4

JFU X



}

=2
o>

oL
ox

%

[ e

e w

BN
)

of siAU Fa F RstE e Bl Be
7)) i} Lol o447}
Fo|Alg) o} sz olo]d 4
g ARES JLTAR AzA e Az
JEIQIAIE WhEA] EQlstar, AVl e atefA] A7k
R LEEE DEPEE
S AVFE B89 BT 2019 S A

BFEE ZAAHA 29 AZA A &

G Qo goEAly 4 AzAR dhek
AhE Buol f BHnE, AHE BEE JelTAR
AzA el A ol gete] A ete Aol 2R 2A 7L
087 shaslE S0 BAV} a5 gl oleld £
gh FHA &3} PR A Lo R F4E A

=

o X

b
]
O it oxl

on, o

b
o)

¢

J ol
oot
_\|'_, >

Sorp Ko od B
S

N

°

n

fu

N

o>

>«

V}i

Zi

3

ool £ R 2 SN s E o] &H A
7k 25 tig #7149 1ge] Fsgles st
sl A7bE 25ES 2 FHE Soled 2vs £¢
She ARt Aot ZE A 2A] Atolel x| o]
3] ZI9A =S stk 7k ageol dagiAl sk
stefAlel M AAE AEE =52 o459 A71% |
of B & veoloke, 25 o4 fel A& 2A %
53 Aol9] zte] Folle ZAE Ak QA 2 o]
TT UAE olHalM 53] FA0lA REE St
T3 HFH o R 2AHAA (ﬁbrln glue) g 9

3 oko
%
>
o

st A2 49 42 <

re
ofs
ol

> |
it

>,

o
ol

ox
-z
T
i
il
1o,
N
o,
=
N
)
o2
o
ol
ol
S
12,

g0
) AR Azo] Fbssto] Fud AE
o %3 2 149 F4 9 978

% %

>

= o 19
Bl oo 0 Y O |m ot PN 1>

ME ol X ¥0 ox fo (i
1z & e ¥

Y
e
]
N
)
fo
_(‘>£
&
=
>
L:m
)
o

References

1. Lorenzetti M, Mozzati M, Campanino PP et al : Bone aug-
mentation of the inferior floor of the maxillary sinus with

A7} AekA
FHAT 361-711
3% 434 587 1IE 6200
F 503t a |3 Telev el sem A, o g T
274

27 ®5 201044 069 062
AR Y2 20104 068 27

YIS BONBT} SIX| AIF BES 0188 Yo TAIR AEH 2HELE

autogenous bone or composite bone graft : A histologic-his-
tomorphometric preliminary report. Int J Oral Maxillofac
Implants 13 : 69, 1998.

2. Chiapasco M, Zaniboni M, Rimondini L : Dental implants
placed in grafted maxillary sinuses : a retrospective analy-
sis of clinical outcome accroding to the initial clinical situa-
tion and a proposal of defect classification. Clin Oral
Implants Res 19 : 416, 2008.

3. Zijderveid SA, Zerbo IR, van den Bergh JPA et al :
Maxillary sinus floor augmentation using a A-tricalcium
phosphate (Cerasorb) alone compared to autogenous bone
grafts. Int J Oral Maxillofac Implants 20 : 432, 2005.

4. Khoury F : Augmentation of the sinus floor with mandibular
bone block and simultaneous implantation : a 6-year clinical
investigation. Int J Oral Maxillofac Implants 14 : 557, 1999.

5. Aghaloo TL, Moy PK @ Which hard tissue augmentation
techniques are the most successful in furnishing bony sup-
port, for implant placement? Int J Oral Maxillofac Implants
22 149, 2007.

6. Block MS, Degen M : Horizontal ridge augmentation using
human mineralized particulated bone : Preliminary
results. J Oral Maxillofac Surg 62 : 67, 2004.

7. Buser D, Dula K, Hirt HP et al : Lateral ridge augmenta—
tion using autografts and barrier membranes. A clinical
study in 40 partially edentulous patients. Int J Oral
Maxillofac Surg 54 : 420, 1996.

8. Donos N, Kostopoulos L, Karring T : Augmentation of the
rat jaw with autogenic cortico-cancellous bone grafts and
guided tissue regeneration. Clin Oral Impl Res 13 : 192, 2002.

9. Schwarts-Arad D, Levin L : Intraoral autogenous block
onlay bone grafting for extensive reconstruction of atrophic
maxillary alveolar ridges. J Periodontol 76 : 636, 2005.

10. Tturriaga MT, Ruiz CC : Maxillary sinus reconstruction
with calvarium bone grafts and endosseous implants. J
Oral Maxillofac Surg 62 : 344, 2004.

11. Dalkyz M, Ozcan A, Yapar M et al : Evaluation of the
effects of different biomaterials on bone defects. Implant
Dent 9 : 226, 2000.

12. Misch CM : Comparison of intraoral donor sites for onlay
grafting prior to implant placement. Int J Oral Maxillofac
Implants 12 : 767, 1997.

13. Silva FM, Cortez AL, Moreira RW et al : Complications of
intraoral donor site for bone grafting prior to implant
placement. Implant Dent 15 : 420, 2006.

14. Kim KW, Lee EY : Clinical usages of ramal autogenous
bone grafts in dental implant surgery. J Kor Aca
Maxillofac Plast Reconst Surg 30 : 266, 2008.

15. Periklis P, Jaime L, Alejandro K et al : The use of ramus
autogenous block grafts for vertical alveolar ridge augmen-
tation and implant placement : A pilot study. Int J Oral
Maxillofac Implants 17 @ 238, 2002.

16. Hallman M, Nordin T : Sinus floor augmentation with
bovine hydroxyapatite mixed with fibrin glue and later
placement of nonsubmerged implants @ A retrospective
study in 50 patients. Int J Oral Maxillofac Implants 19 :
222, 2004.

Reprint Requests

Kyoung-Won Kim

Department of Oral and Maxillofacial Surgery,

College of Medicine, Chungbuk National University

#62, Gaeshindong, Heungdeokgu, Cheongju, Chungbuk, 361-711, Korea
Tel: +82-43-269-6383 Fax: +82-43-269-6387

E-mail: kwkim@chungbuk.ac.kr

Paper received 06 May 2010
Paper accepted 27 May 2010

281





