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Modified ridge splitting and expansion technique for implant placement

in the narrow ridge
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'Deparment of Periodontology, Ewha Womans University Mokdong Hospital, 2Department of Periodontology, College of Medine, Ewha

Womans University, Seoul, Korea

For the placement of a dental implant, it is a common problem that the too narrow width of bone to permit the total inclusion of an
implant within the bony housing. These losses of the bucco-palatal (lingual) dimension of ridge led to the development of a tech-
nique that expands the narrow ridge. When the bucco-palatal (lingual) bone width is 3 mm or greater but <6 mm, augmentation of
the ridge using a ridge splitting and expansion technique is a viable option. But, some cases in ridge splitting with vertical cut
showed complications such as fracture of buccal bone plate, paraesthesia or prolonged pain. Therefore, in this case presentation will
describe the cases of modification of ridge split and bone expansion osteotomy done without vertical osteotomy cuts. Two patients
with narrow ridge were selected for implant installation with modified ridge splitting and expansion without vertical osteotomy cuts
technique. In all cases, Modified ridge splitting and expansion without vertical cuts technique was done using blade, mallet, spread-
er (Ace Bone Spreader Osteotome Kit, Brockton, U.S.A) and ridge splitting kit (RS kit, Dentium, Seoul, Korea). With this technique,
implants could be placed immediately within the expanded ridge and complications such as fracture of the buccal bone plate and
prolonged pain, moreover, possibilities of additional guided bone regeneration could be reduced. Modified ridge splitting and ex-
pansion technique without vertical cuts could be used in the narrow ridge without any complications, therefore it could enable
more functional and aesthetic implant placement. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):24-30)
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CASE REPORT
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Figure 1. Radiographic view of Case 1 (a~e). (a) Pre—operative panoramic view. (b) Para—axial view of #12. (c) Para—axial view of #13. (d) Para-axial
view of #15. (e) Panoramic view after implant placement (12i, 13i, 15i). Clinical view of Case 1 (f~m). (f) Flap reflection. (g) Implant placement with
modified ridge splitting and expansion. (h) GBR. (i) Suture. (j) Stitch out at post—operative 2 weeks. (k) Post-operative 1 month. (I) Post-operative 2

month. (m) Final prostheses.
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Figure 2. RS Kit (Dentium, Seoul, Korea).
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Figure 3. Bone Spreader (Ace Bone Spreader Osteotome Kit, Brockton,
USA).
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Figure 4. Radiographic view of Case 2 (a~f). (a) Pre—operative panoramic view. (b) Para—axial view of #32. (c) Para—axial view of #33. (d) Para—
axial view of #42. (e) Para—axial view of #43. (f) Panoramic view after implant placement (#32i, 33i, 42i, 43i). Clinical view of Case 2 (g~r). (g) Pre—
operative view. (h) Flap reflection. (i, j) Implant placement with modified ridge splitting and expansion. (k) Suture. (I) Partial stitch out. (m) Full stitch
out, (n) Post—operative 1.5 month. (0) Post-operative 4 months. (p) After 2nd surgery. (q, r) Final prostheses,

20178 108, 32 290l 3201 AlB8st(Figure 4g), #33,
#43 Q2 B912] X FIY 5l #12, #15 =2 K27 HIH Ale8elS
Rz=7g B9 [T w2 P8It (Figure 4h). B 7% & X|x3
Z 291 % jinitial drill2 indentation& & £ RS Kit (Dentium,
Seoul, Korea)S 8314 X|Z=222] 45U 201 4 mm =2 A|
5 =ZE2 AYolL chisel2t mallet & 2 71015 SISt A-E
THE| BI== spreading drill} ridge spreader® A== &&=

s
oI, YTUE AYS 942 Y, 5 ATDH ALY 3L

P
ol

1

e

fllo 0%
>
o2t

oE 3of| #32i, #42i YEAE AF drilling2 =74 2.5 mm7Hx],
#33i, #43i YSHUE 2F drilling 3.5 mmIX] AsHSHITE
#3219} #42i0%= 3 x 11.5 mm, #33i&} #43i%l= 4.0 x 11.5 mm
2] UEZE(Osstem TS 11, Seoul, Korea)g Ao THFigure 49).
Y= o] gto] #33i, 43i0M WAESHA(Figure 4)) ©12 siEsP| ¢
FGBRE A[HSISITE UETUE FHo| AL, HE Zmo| Iy B9
22} $d3 oJAM(Osteon™ 11, Dentium, Seoul, Korea) 0.25 cczk
A
EN

s
o
8 2RI AFdeH(Collagen membrane-P?, Dentium, Seoul,

of 9

r

Il

The Journal of Korean Academy of Osseointegration 2018, 10(1) 24-30



28 0loF & E2XXSE0N B X5 BEn AT dHSS 018

Korea) 15 x 20 mmE ©[&3I3ith &, 4% XI5 Hato] AP &
= UEE FZ T 2T ol FHES AT 2, BIYH R
(modified laurell suture)?t 9222 AJs¥sto] DFR2[51ITH(Fig-
ure 4K). & £ P HN|(Ceclor 250 mg, TH&AIY, Flasinyl 250 mg,
Hojdm A} ot FSH|(Klimain, 370 mg, AZIHI2HE Aste ot
T34, A2 302 780 T EE B SR2ANH JeS SR 3 7Y
UREL RS KB 2 TSE £2 2 255 ARSI 10
U B 2 SR B2 YA ARESISeT ARE] GOoh BRI
(Figure 41). 27 2 S910f R4 et HAS Helbiion] 24
ME ARESIITH(Figure 4m). & 3 15712 Zatehd ARYoIS T 7
& KRE GBI Figure 4n).

of 4712 2 (Figure 40), 3122 X% X|th=F(healing abut-
ment) YZE Aot 24} 22 TSP | Hsl Uiedsiion] #3290} #42
E4 x 4mm, #3320 #43& 5 x 5 mm2] A1§ X|tix At ),
ISQ =X £7814 #32= 83/80, #33= 64/62, #42= 62/63,#43 L
72/71 ISR (Figure 4p). 25 T ARSI, 45 2 1SQ XIS X
ErJoto] (#32, 83/84; #33, 75/76; #42, 77/81; #43, 81/82) &1 = B
HE AS Bl BEU= SRR 25 BEE A ¥ 1071€9]
follow up 7R+ F9T, A, WA AN dFolut Rakge
2 G101 F fAER 1SS eI, 7154, A0l 4] =A) =gt

iCHFigure 4q, 1).

DISCUSSION

or oX
Wy Hu
L]

1z
>
=
o

Ir oz K
o}l
LT
lo
i
5
S
BN
KU
T
kJ
i)
2,
B o
ik
rlo
>t
M
]3]
=
R
P

it rlo

£

NOIZ RIie] Bsbt 2ofe 4 U] Ol D] o] Yo

B} olke Trgat PTp. I B0k W3 TR
24| EAfgic

AR AR 2T 244 RIS M gt D olg

o £ 1y

o
d

T o 1w

L EOR GBS 5P H2NY 2 ¢P| GhROI ozt 29
L 229 S0P S9EAMIEO] FH: F viRE YSEY)
221 A AIRIOICE. SAIPY A PBOR V|2 0i YBTUE A 2
2} UERLPA S0 ol AJ01, 715 BRIS Loz 2 itk A ¥y
2 b|2 9yE B AE2Y AYE YSUE) YESO| Ut Yol
E Ay} 2 xjop} glott Al YRAE ] IR ehg B
oI5 04

-

o W M Ol Y] WE Mg Tk Relel Hgt
HEs £ t

The Journal of Korean Academy of Osseointegration 2018, 10(1) 24-30

oPd wizoltt?. stefofe] g2 TFssh Aot 2UER ol
It o Y ST IPE S ot =TS 52 2RE Aokt
oAMe] HETE AFe SRS AR & X1 YETE A
She TAE 2ol Zag o, iRjRte = 2aE
GAF 50| PP CIRARIN 7] w2e]l Axxle] QR EAE
WChe ot} 471 & SefeME Axx] St dhisolen of
7] Sfeide et e 20t ol RS S Tl fefstefor
o[t A=E:

TIEY K= g AlxT e AN 2EUeS Zst
A ==d ole el Mt 852 A
o} b5 el TS 952 = S USUE T =
T3t AN SEUE S ZHSH: Ridge splittingt expansionS
ABYSHA] o2 BT 25% = B EH1 BSIIT". Jensen 52
2mmePde] g 2 33718171 YSUE AR AT 1171 244
A UERATE 81100 TESH 23 mm 2] K& EjZ0] 197]2] Hof|A]
AT ST, o2& Jensen UETUE 3 BHZC| A
Al At 5& BT, Chiapasco 52 s(xAZ 278 2
HelMe] oA, Engelke 52 $224IM 554 AjP'S B2
ST

w2t 371 d5RelM #2518 228EE 3101 modified ridge

]

[e]

T TR
G

fllo

split 2t bone expansion & X-&5}
U2 20| YT GRlen, Bate] SHY Eot Y
Alet fARH S BEQITE =2 & A AN 2R 90| 2
Kz=2 Hd|e} PR ARiE JSRES g £ Q1o A

[m
>
ol of

o

A
R PRI ISQ XI5 UEHHTE
Ridge splitting2t expansion &4]0] HolkEvt ofujet 7] 7e] ¥
Y= I e o R, F2 2R TRE RN Xxs BEE
x5 22 Y81 manual osteotome, sharp bone chisel,
piezoelectric saws, circular saws, = bur? AFEIITR. W2 =
UEE I AIME blade, sharp chisel®] AHEISIOD] stetat
22 =2 UL 2HME rotary bur, diamond disk?t %
. 224} bone chisel> ZX[OIA] FJAIAQT oPdat $42 & & Tt
= 0] 2, 2P = RIT FHS] 71 ES ARIE] 2 aPHolX|RE
2Rl &, Kl Bl GdS g & lon 71| 22} 5l F2/g0]
Higheolets To] Tk, of2f2t 71252 TS Bty ultra-
sonic device?} microsaw? | FITEITHE. 2 F2o|A AFS-E micro-
saw 2P| X|=Z MRIM Zast APEE MFE $3t S50 2 AR
SR 224 2 F oM BOAT microsaws XEs EUED
KzT gz S201M Qe THHSP AMEE £ ITE microsaw
9] 38732 o0 T2 AT o] YRERI=T TPg 2
mme] FHPL K &5 BeE XX e ot ke 22 o
2API g2 Y & T TP o= o3

ZIM WFZPHHE Rlotell eV glo] &2 TsIAA 5= QU1 otk



Yeo EJ, et al: Modified ridge splitting and expansion technique for implant placement in the narrow ridge 29

Kxs 282 Axs Fga 22 So1A 2 A2t AR
SR oFF] =2 ot 2 FME Aixs 2gEu Axs HeE
So| AT Afo|2] SolAlut S57d SR Afdate] TP AREIN
=l ol oAE B0l YRS YR MRS B 5 QU] RO
O MEET Aol 20lAls Fote P e} 2| scipioni”=
SO[A0] ¥HEA] Hath 2 ofRtal BRIt J2{4 scipionic 2 &
5 2] el B2 5 T2 A2 MK, Simion®2 1998 split

0

A B2 AHEISES 0183 GBR & AHSSIICE

=

crest 2212 AJf6}

FJZ Han®2 AroMe S=R1 AH[Rft 20AE AR S Ro] ARE:

=2
Ao] Ml gt} SHHO 2= minipigOilM

S e
T Aolol) Zol| L AR ALgslo] BREAIES NE %9
3R] e BB HITHS T B Ko KloPh e S wolit. 2
AR o133 BRENPIES Aol

]
Ui ol & 5 & gF ST IPEo] giisto] SoHmet Aeio|3ie
U F2 K= ZUE =g 3= 00
follow up®l™ &31t 0.

X = T A
ds =935

= ARl

s

i
=
g
I

)

= 2]
o r— 1 0 i o=21t-— g
HI6) 2 227 TICE 3t 2413} Chge] S9EApIa] Alhe
S92 oy DA TS 2 912 Zelth

REFERENCES

1. Aralijo MG & Lindhe J. Dimensional ridge alterations following tooth
extraction. An experimental study in the dog. J Clin Periodontol
2005;32:212-218.

2. Schropp L, Wenzel A, Kostopoulos L, Karring T. Bone healing and
soft tissue contour changes following single-tooth extraction: a clini-
cal and radiographic 12-month prospective study. Int J Periodontics
Restorative Dent 2003;23:313-323.

3. Chen ST, Wilson Jr TG, Hammerle C. Immediate or early placement
of implants following tooth extraction: review of biologic basis, clinical
procedures, and outcomes. Int J Oral Maxillofac Implants
2004;19(Suppl):12-25.

4. Chiapasco M, Zaniboni M, Boisco M. Augmentation procedures for
the rehabilitation of deficient edentulous ridges with oral implants.
Clin Oral Implants Res 2006;17(S2):136-159.

5. Chiapasco M, Casentini P, Zaniboni M. Bone augmentation proce-
dures in implant dentistry. Int J Oral Maxillofac Implants
2009;24(Suppl):237-259.

6. Sohn DS, Lee HJ, Heo JU, Moon JW, Park IS, Romanos GE. Immedi-
ate and delayed lateral ridge expansion technique in the atrophic

posterior mandibular ridge. J Oral Maxillofac Surg 2010;68:2283-
2290.

7. Jha N, Choi EH, Kaushik NK, Ryu JJ. Types of devices used in ridge
split procedure for alveolar bone expansion: A systematic review.
PloS one 2017;12:e0180342.

8. Simion M, Baldoni M, Zaffe D. Jawbone enlargement using immedi-
ate implant placement associated with a split-crest technique and
guided tissue regeneration. Int J Periodontics Restorative Dent
1992;12:462-473.

9. Scipioni A, Bruschi GB, Calesini G, Bruschi E, De Martino C. Bone re-
generation in the edentulous ridge expansion technique: histologic
and ultrastructural study of 20 clinical cases. Int J Periodontics Re-
storative Dent 1999;19:269-277.

10. Coatoam GW & Mariotti A. The segmental ridge-split procedure. J
Periodontol 2003;74:757-770.

141. Khairnar MS, Khairnar D, Bakshi K. Modified ridge splitting and bone
expansion osteotomy for placement of dental implant in esthetic
zone. Contemp Clin Dent 2014;5:110-114.

12. Suh JJ, Shelemay A, Choi SH, Chai JK. Alveolar ridge splitting: a new
microsaw technique. Int J Periodontics Restorative Dent 2005;25:
165-171.

13. Anitua E, Begona L, Orive G. Clinical evaluation of split-crest tech-
nique with ultrasonic bone surgery for narrow ridge expansion: sta-
tus of soft and hard tissues and implant success. Clin Implant Dent
Relat Res 2013;15:176-187.

14. Bassetti MA, Bassetti RG, Bosshardt DD. The alveolar ridge splitting/
expansion technique: a systematic review. Clin Oral Implants Res
2016;27:310-324.

15. Bruschi GB, Scipioni A, Calesini G, Bruschi E. Localized management
of sinus floor with simultaneous implant placement: a clinical report.
Int J Oral Maxillofac Implants 1998;13:219-226.

16. Chiapasco M, Ferrini F, Casentini P, Accardi S, Zaniboni M. Dental im-
plants placed in expanded narrow edentulous ridges with the Exten-
sion Crest device: A 1-3-year multicenter follow-up study. Clin Oral
Implants Res 2006;17:265-272.

17. Misch CM. Implant site development using ridge splitting techniques.
Oral Maxillofac Surg Clin North Am 2004;16:65-74, vi.

18. Enislidis G, Wittwer G, Ewers R. Preliminary report on a staged ridge
splitting technique for implant placement in the mandible: a techni-
cal note. Int J Oral Maxillofac Implants 2006;21:445-449.

19. Ella B, Laurentjoye M, Sedarat C, Coutant JC, Masson E, Rouas A.
Mandibular ridge expansion using a horizontal bone-splitting tech-
nique and synthetic bone substitute: an alternative to bone block
grafting? Int J Oral Maxillofac Implants 2014;29:135-140.

20. Jensen QOT, Cullum DR, Baer D. Marginal bone stability using 3 differ-
ent flap approaches for alveolar split expansion for dental implants:
a 1-year clinical study. J Oral Maxillofac Surg 2009;67:1921-1930.

21. Engelke WG, Diederichs CG, Jacobs HG, Deckwer I. Alveolar recon-
struction with splitting osteotomy and microfixation of implants. Int J
Oral Maxillofac Implants 1997;12:310-318.

22. Flanagan D. A comparison of facial and lingual cortical thicknesses
in edentulous maxillary and mandibular sites measured on comput-
erized tomograms. J Oral Implantol 2008;34:256-258.

23. Blus C & Szmukler-Moncler S. Split-crest and immediate implant

The Journal of Korean Academy of Osseointegration 2018, 10(1) 24-30



30

24,

25.

26.

27.

0i8F & &2 A ZZE0M

placement with ultra-sonic bone surgery: a 3-year life-table analysis
with 230 treated sites. Clin Oral Implants Res 2006;17:700-707.
Basa S, Varol A, Turker N. Alternative bone expansion technique for
immediate placement of implants in the edentulous posterior man-
dibular ridge: a clinical report. Int J Oral Maxillofac Implants
2004;19:554-558.

Guirado JLC, Yuguero MRS, del Valle MJC, Zamora GP. A maxillary
ridge-splitting technique followed by immediate placement of im-
plants: a case report. Implant Dent 2005;14:14-20.

Calvo JG, Pardo GZ, Saez MY. Ridge splitting technique in atrophic
anterior maxilla with immediate implants, bone regeneration and im-
mediate temporisation: a case report. J Ir Dent Assoc 2007;53:187-
190.

Scipioni A, Bruschi GB, Calesini G. The edentulous ridge expansion
technique: a five-year study. Int J Periodontics Restorative Dent
1994;14:451-459.

The Journal of Korean Academy of Osseointegration 2018, 10(1) 24-30

28.

29.

30.

31.

Han JY, Shin SI, Herr Y, Kwon YH, Chung JH. The effects of bone
grafting material and a collagen membrane in the ridge splitting
technique: an experimental study in dogs. Clin Oral Implants Res
2011;22:1391-1398.

Stricker A, Fleiner J, Dard M, Voss P, Sauerbier S, Bosshardt DD.
Evaluation of a new experimental model to study bone healing after
ridge expansion with simultaneous implant placement-a pilot study
in minipigs. Clin Oral Implants Res 2014;25:1265-1272.

Scipioni A, Bruschi G, Giargia M, Berglundh T, Lindhe J. Healing at
implants with and without primary bone contact: An experimental
study in dogs. Clin Oral Implants Res 1997;8:39-47.

Funaki K, Takahashi T, Yamauchi K. Horizontal alveolar ridge aug-
mentation using distraction osteogenesis: comparison with a bone-
splitting method in a dog model. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2009;107:350-358.



