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Horizontal ridge expansion and implant placement using screws:  
a report of two cases
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Abstract (J Korean Assoc Oral Maxillofac Surg 2014;40:233-239)

Implants are typically placed after performing ridge expansion by inserting screws of gradually increasing thickness and good clinical outcomes are 
often obtained. We placed 11 implants in 6 patients, and one implant failed during osseointegration but it was replaced immediately after removal and 
successful prosthetic treatments were completed. During these surgeries, buccal cortical plate complete fractures do not occur. Inserting screws for 
ridge expansion is a successful and predictable technique for implant placement in narrow alveolar bone.  
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separation	of	the	buccolingual	bone	during	surgery	are	po-

tential	risks,	so	it	is	crucial	to	minimize	these	complications.	

Methods	augmenting	the	alveolar	bone	to	the	buccolingual	

side	are	often	done	because	ridge	splitting	involving	the	use	

of	an	osteotome	and	mallet	can	induce	greenstick	fractures	

of	the	buccal	cortical	bone.	In	the	ridge	splitting	procedure,	

discomfort	to	patients	is	often	substantial	because	of	mallet-

ing,	and	there	is	a	risk	of	buccolingual	bone	fracture	when	

excessive	force	is	delivered.	Therefore,	 the	present	report	

introduces	and	evaluates	the	clinical	results	of	a	procedure	

that	expands	the	ridge	in	a	stepwise	technique	using	screws	

of	gradually	increasing	width.	

II. Cases Report

This	study	was	performed	after	obtaining	approval	from	

the	institutional	review	board	of	the	Seoul	National	Univer-

sity	Bundang	Hospital	(No.	B-1007-105-106).	In	the	depart-

ment	of	oral	and	maxillofacial	surgery,	one	oral	and	maxil-

lofacial	surgeon	performed	ridge	expansions	from	May	2008	

to	September	2009.	The	procedure	was	performed	using	ex-

panding	screws	(SplitMaster;	Mr.	Curette,	Seoul,	Korea),	and	

implants	were	placed	sequentially	or	simultaneously	in	6	pa-

tients	(1	male	and	5	females).	The	age	of	the	patients	ranged	

from	31	 to	69	years	with	a	mean	age	of	55.1	years.	One	

I. Introduction

Many	cases	of	implant	placement	involve	insufficient	buc-

colingual	width	of	the	edentulous	ridge.	The	methods	used	

to	resolve	this	issue	are	the	following:	narrow	implant	place-

ment,	horizontal	veneer	block	bone	graft,	horizontal	guided	

bone	regeneration	(GBR),	and	the	ridge	splitting	procedure1-3.	

Ridge	splitting	is	applied	primarily	in	cases	where	the	bone	

height	is	sufficient,	but	the	width	is	narrow.	The	purpose	of	

ridge	splitting	is	to	widen	the	alveolar	ridge	by	taking	advan-

tage	of	the	elasticity	of	bones,	and	it	is	frequently	performed	

in	the	anterior	maxillomandibular	area.	This	surgery	restores	

the	morphology	of	the	lingual	side	of	the	alveolar	bone	and	

obtains	not	only	aesthetic	results,	but	also	a	housing	effect	

exerted	by	the	cortical	bone	of	the	buccolingual	side,	which	

improves	the	osseointegration	of	implants	by	providing	an	

ample	supply	of	blood	circulation4.	Nevertheless,	fracture	and	
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sions,	a	maxillary	lift	surgery	was	performed	simultaneously.	

A	total	of	11	implants	were	placed:	5	in	the	maxillary	ante-

rior	and	3	in	the	maxillary	premolar	area.(Table	1)	Complica-

tions	during	surgery,	such	as	buccal	cortical	plate	complete	

fracture,	did	not	develop	with	the	exception	of	severe	edema	

and	post-surgical	ecchymosis	in	one	case.	In	that	case,	osseo-

integration	failure	was	observed	4	months	after	the	first	sur-

gery,	so	the	implant	was	removed	and	was	replaced	immedi-

ately.	Wound	dehiscence	developed	after	implant	placement,	

and	the	implant	was	considered	a	possible	etiologic	factor.	

After	approximately	8	weeks	after	replacement,	a	fixed	par-

tial	prosthesis	was	installed.	During	the	follow-up	observa-

tion	period,	averaging	44.7	months,	all	6	patients	maintained	

normal	function	without	any	specific	problems.(Table	2)

1. Case 1

A	31-year-old	male	patient	with	a	history	of	right	unilateral	

cleft	lip	and	palate	presented	to	our	clinic	with	a	missing	right	

maxillary	 lateral	 incisor	and	alveolar	bone	 loss.	Together	

with	orthodontic	therapy,	a	treatment	plan	was	developed	that	

included	a	symphysis	bone	graft,	oronasal	fistula	closure	sur-

gery,	and	implant	placement.	The	first	implant	surgery	was	

performed	after	a	6-month	healing	period	following	the	bone	

graft.	To	secure	an	adequate	view,	a	full	thickness	flap	was	

created.	The	bone	height	was	sufficient	for	implant	placement	

and	the	buccolingual	width	was	approximately	3	mm.	Us-

ing	SplitMaster	expanding	screws,	a	4-mm	ridge	expansion	

was	performed;	subsequently,	an	implant	that	was	3.5	mm	in	

diameter	and	11	mm	in	length	was	placed.	To	prevent	buccal	

bone	fracture,	expanding	screws	were	carefully	handled	with	

patient	had	osteoporosis,	and	the	rest	were	generally	healthy.	

The	postsurgical	follow-up	observation	period	ranged	from	

24	to	63	months	with	an	average	of	44.7	months.	

The	surgery	was	performed	under	local	anesthesia.	A	mid-

crestal	incision	was	made	in	the	maxillary	and	mandibular	

alveolar	bone,	and	the	bone	was	exposed	through	the	creation	

of	a	full	thickness	flap.	Initial	drillings	were	performed	in	the	

area	of	implant	placement,	and	the	implant	was	placed	at	the	

proper	placement	depth	using	a	SplitMaster	No.	1	expanding	

screw.	Gradually,	 thicker	screws	were	used	relative	to	the	

final	width	and	length	of	the	implants.	Simultaneous	implants	

were	placed	with	self-tapping	and	sequential	implants	were	

placed	with	an	approximately	3-	to	4-month	healing	period	in	

between.	In	two	cases,	a	groove	was	created	in	the	alveolar	

ridge	with	Frios	saws	(Dentsply	Implants,	Mannheim,	Germa-

ny)	or	#15	blades,	and	alveolar	ridge	splitting	was	performed	

using	an	osteotome.	Then,	the	implant	placement	site	was	ex-

panded	to	the	width	of	the	implant	by	using	expanding	screws.	

In	some	cases,	additional	bone	graft	was	performed	to	prevent	

resorption	of	the	thin	buccal	cortical	plate.	The	space	between	

the	implants	and	the	bone	was	filled	with	graft	materials	and,	

if	needed,	blocking	membranes.	In	one	of	the	ridge	expan-

Table 1.  Location of implant

Location Number

Maxillary	anterior
Maxillary	bicuspid
Maxillary	molar
Mandibular	molar
Total

		5
		3
		1
2
11
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Table 2.  Overview of cases

Patients	
No.

Age	(yr)	
/sex

Site
Accompanied	

surgery
Implant		

diameter	(mm)
Implant		

length	(mm)
Ridge	splitting		

method
Prosthesis	

type
Complications

1
2

3

4

5

6

31/male
60/female

69/female

61/female

65/female

45/female

#12
#13
#23
#35
#37
#14

#16
#11

#12
#24

#25

GBR
GBR
GBR
GBR
GBR
GBR

GBR
GBR

GBR
Sinus	elevation,	
		GBR
Sinus	elevation,	
		GBR

3.5
3.4
4.3
4
5
4

5
3.5

3.5
4.3

4.3

11
12
12
11.5
11.5
13

13
13

11.5
8.5

8.5

Bone	expander
Bone	expander
Bone	expander
Bone	expander
Bone	expander
Frios	saw,	blade,	
		chisel,	bone	expander

Frios	saw,	blade,	
		chisel,	bone	expander
	
Bone	expander

Bone	expander

Single	
PFP
PFP
PFP
PFP
PFP

PFP
PFP

PFP
PFP

PFP

None
Swelling,	ecchymosis	
None
None
None
None

None
Osseointegration	failure
	
None
None

None

(GBR:	guided	bony	regeneration,	PFP:	partial	fixed	prosthesis)
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restoration	area.	Bone	height	was	sufficient	 for	 implant	

placement;	the	buccolingual	width	was	as	narrow	as	3	to	4	

mm,	bone	quality	was	D3,	and	osteoporosis	was	suspected.	

a	hand	ratchet.	On	the	buccal	side,	a	2-mm	implant	thread	

was	exposed,	so	GBR	with	xenogeneic	bones	(Biocera;	Os-

scotec,	Cheonan,	Korea)	and	barrier	membranes	(Bioarm;	

ACE	Surgical	Supply,	Brockton,	MA,	USA)	was	performed	

in	the	exposed	area.	After	a	4-month	healing	period,	the	sec-

ond	surgery	to	maintain	the	buccal	volume	was	performed	

through	creating	a	labial	pouch	and	grafting	the	Biocera.	After	

3	months	of	orthodontic	treatment	for	regaining	the	space	of	

implant	prosthesis,	a	provisional	restoration	was	placed.	After	

the	orthodontic	treatment	was	finished	(nine	months	after	the	

implant	surgery),	the	implant	was	restored	with	an	all-ceramic	

crown	supported	by	zirconia	abutment	post.(Figs.	1-6)

2. Case 2

A	69-year-old	female	patient	without	any	history	of	sys-

temic	diseases	presented	to	our	clinic	with	a	chief	complaint	

of	missing	several	teeth.	Under	local	anesthesia,	a	full	thick-

ness	flap	lift	was	performed	in	the	left	mandibular	implant	

Fig. 2. Expansion of buccal plate achieved by splitting the ridge 
with bone expander in SplitMaster (Mr. Curette).
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A B

Fig. 1. Clinical view before implant placement. A. Preoperative intraoral photograph. B. Mucoperiosteal flap was elevated. Narrow alveolar 
ridge is observed.
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A B

Fig. 3. A. Implant was placed at the ex-
panded ridge. B. Periapical radiograph 
after implant placement.
Young-Kyun Kim et al: Horizontal ridge expansion 
and implant placement using screws: a report of two 
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After	initial	drilling,	expansion	was	performed	using	Split-

Master	expanding	screws	at	the	left	mandibular	2nd	premolar	

and	2nd	molar	area;	the	areas	were	expanded	to	3.8	mm	and	

4.3	mm,	respectively.	Two	GS	II	implants	(Osstem,	Busan,	

Korea)	which	were	4mm	in	diameter,	11.5	mm	in	 length	

and	5	mm	in	diameter,	11.5	mm	in	length	were	placed.	As	

measured	by	the	Osstell	Mentor	(Integration	Diagnostics,	

Savedalen,	Sweden),	the	primary	stability	of	the	implants	in	

the	left	mandibular	2nd	premolar	and	2nd	molar	was	76	and	

77	implant	stability	quotient	(ISQ),	respectively.	These	were	

relatively	good	values.	Subsequently,	a	xenogeneic	bone	graft	

(Biocera)	was	performed	in	the	space	between	the	bones	and	

the	thin	area	of	the	buccal	side.	The	surgery	was	performed	

using	the	one-stage	method,	and	after	a	healing	period	of	

approximately	2	months,	the	implants	were	restored	with	a	

fixed	partial	prosthesis.(Figs.	7-11)

Fig. 4. Clinical view of 2nd surgery.
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Fig. 5. Delivery of the final implant-supported all-ceramic restora-
tion. 
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Fig. 6. Periapical view 24 months after the placement of implant.
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Fig. 7. Clinical aspect before implant placement.
Young-Kyun Kim et al: Horizontal ridge expansion and implant placement using screws: 
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Fig. 8. Expansion of buccal plate achieved by splitting the ridge 
using the bone expander in SplitMaster (Mr. Curette).
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still	controversial	as	to	whether	a	bone	graft	is	required	for	

the	space	generated	after	splitting.	In	simultaneous	implant	

placements,	it	is	controversial	whether	bone	graft	materials	

improve	osseointegration6.	It	has	been	reported	that	in	cases	

with	bony	gaps	smaller	 than	3	mm,	bone	graft	materials	

other	than	collagen	sponges	are	not	required7.	Also,	implants	

placed	in	the	space	between	expanded	bones	are	protected	

from	biodynamic	external	loading.	Furthermore,	bony	com-

paction	effects	can	occur	as	a	result	of	the	compression	of	

bony	trabeculae.	Nonetheless,	this	surgery	is	a	method	that	

uses	bone	elasticity,	so	it	can	only	be	performed	in	cases	with	

cancellous	bone	within	the	cortical	bone	on	both	sides.	There-

fore	the	indications	of	this	procedure	might	be	limited	when	

compared	with	GBR	or	onlay	graft	that	could	be	applied	in	

a	cancellous	bone-deficient	area.	In	cases	where	the	width	of	

the	basal	bone	is	too	narrow,	the	primary	stability	or	the	slope	

III. Discussion

Since	1990,	it	was	widely	used	and	referred	to	in	the	lit-

erature	with	various	terms	such	as	ridge	widening,	the	split	

crest	procedure,	and	staged	ridge	splitting5.	Generally,	this	

surgery	induces	a	greenstick	fracture	in	the	narrow	alveolar	

ridge	with	an	osteotome.	The	procedure	forms	an	implant	bed	

and	facilitates	the	placement	of	implants	with	wide	diameter.	

In	addition,	bone	regeneration	is	achieved	on	both	sides,	so	

the	bone	healing	capacity	is	good;	therefore,	sufficient	os-

seointegration	can	be	achieved	with	relatively	small	volumes	

of	bone.	Furthermore,	a	3-month	waiting	period	is	required	

at	minimum	for	distraction	osteogenesis	and	6	months	 is	

required	for	GBR	in	implant	placement.	On	the	other	hand,	

after	performing	ridge	splitting,	the	first	placement	surgery	

can	be	performed	on	the	same	day	or	within	the	month.	It	is	

Fig. 11. Periapical radiograph 63 months after implant placement.
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Fig. 10. Intraoral view after delivery of final implant-supported por-
celain fused to metal restoration.
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A B

Fig. 9. A. Implants were placed at the expanded ridge. B. Periapical radiograph after implant placement.
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partial	thickness	flaps	show	good	results.	In	this	study,	and	

in	cases	involving	the	maxillary	anterior	area	where	esthetics	

are	required,	full-thickness	flap	elevations	were	performed	in	

the	alveolar	ridge	and	slightly	below	it.	Afterwards,	a	partial	

flap	was	elevated.	In	the	posterior	areas,	a	full-thickness	flap	

was	elevated	in	most	cases.	

The	 ridge	expansion	 technique	mentioned	 in	 this	case	

report	 is	slightly	different	from	the	existing	ridge	splitting	

technique.	The	ridge	splitting	technique	is	a	methodology	

to	increase	the	ridge	width	by	performing	the	ridge	splitting	

using	a	chisel	after	the	formation	of	a	groove	at	the	center	

of	ridge	crest	using	a	saw	or	surgical	bur	and	is	mainly	used	

in	the	maxilla.	If	the	ridge	splitting	technique	is	performed	

in	the	mandible	composed	of	mainly	cortical	bone,	then	it	

runs	the	risk	of	cortical	bone	fractures.	Whereas,	the	ridge	

expansion	technique	is	a	stepwise	technique	using	screws	of	

gradually	increasing	width,	so	it	has	a	lower	risk	of	cortical	

bone	fracture	than	the	ridge	splitting	technique.	Therefore,	

ridge	expansion	technique	is	considered	to	be	an	acceptable	

method	to	use	on	the	mandible.

In	this	study,	one	case	involving	implant	placement	in	the	

maxillary	anterior	area	developed	a	complication	of	failed	

osseointegration.	However,	 implant	replacement	was	per-

formed	immediately	after	removal,	and	successful	prosthesis	

treatments	were	completed.	Buccal	cortical	bone	fracture	did	

not	occur	in	any	of	the	cases.	Even	after	the	prosthesis	were	

functioning,	all	adjacent	alveolar	bones	and	soft	tissues	re-

mained	stable.
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