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MEPINHWH: H texvikr tng Ooteooupumikvwong €lon-
xOnke Mpdopata otnv KAVIKY Tpdgn amd tov Salah
Huwais yia tormof€tnon odovikdv eupUTEUPATWY. 2€
avtiBeon pe ta oupPatikd TPWTOKOMGA, N TEXVIKY NG
Oote00UUMUKVWONG EMTEETE! U AQAIPETIKY TIAPAOKEUT
TOU 00TIKOU (PPEATIOU TOU ePQUTEUHATOC. EISIKEG ppeleg
(Densah™ burs, Versah, Jackson, MI, USA) oxediaopéveg
Va TIEPIOTPEPOVTAl OE Jn KOTTUKY dpIoTePOOTPOPn Ka-
TelBuvon, xpnolporololvtal yia Ty diatipnon Kar v
OUPTUKVWON TOU 00TOU OTd TOIXWKATA TNG OOTEOTOMIAG,
au&dvovtag tnv ootk TTUKVOTNTA KAl TV aeXIkr otabe-
POTNTA TOU ENPUTEUPATOG. 2KOTTOG TNG TTapoUodg epya-
olag eival va meplypdyel n xprjon g Ooteooupmikvaw-
ONG yIa TOTOBETNON EPPUTEVNATWY OE OTEVH] PATVIAKT
akpolopia, yia kAeiotr aviywon Iypopeiou kai yia dueon
TOTIOOETNON EPPUTEVATOG O PETEEAKTIKO (atvio o€
TPEIG KAIVIKEG TTEPITTIWOEIG. [Siaftepn onpacia didetal ota
TIAEOVEKTANATA Kal TG eVOEIEEIG TNG TEXVIKAG OTIWG TTa-
pouaidlovtal otnv oxetikr| PiBAioypaepia.

AE=ZE[X KAEIAIA: Ooteooupmikvworn), odovtikd epputel-
pata, apxikr otabepdnta.

SUMMARY: Osseodensification technique was recently
introduced in clinical practice by Salah Huwais for dental
implant placement. In contrast to conventional drilling
protocols, Osseodensification permits a non-subtractive
implant site preparation. Special burs (Densah™ burs,
Versah, Jackson, MI, USA) designed to rotate in a non-
cutting counter-clockwise direction are used to preserve
and condense bone along the walls of the osteotomy
that increases bone density and primary implant stability.
The purpose of the present study is to describe the use
of Osseodensification for implant placement in narrow
alveolar ridge, crestal sinus lift and immediate implant
placement into fresh extraction sockets in three clinical
cases. Great importance is also given to the advantages
and indications of the technique as presented in the re-
lated literature.

KEY WORDS: Osseodensification, dental implants, pri-
mary stability.
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EIZAIQrH

H tomoBtnon odoviikav epguteupdtwy amotelel a&io-
motn Bepameutikry €MAOYH yIa TNV amokatdotaon tng
anwAeiag dovtiwv He Toooatd emtuxiag mavw amd 90%,
petd amd 20 € mapakoioubnong (Howe kai ouv.
2019). H apxikr| otaBepdtnta katd tnyv tomobetnon twv
EPQUTEUPATWY, TIOU TTPOEEXETAl amd TNV PNXAvikr
EMTTAOKT] TNG £EWTEPIKAG EMPAVEIQC TOU EPPUTEUHATOS KAl
TWV TOXWHPATWY TOU 00TIKOU @pedtiou, amoteel Pacikr
TipoUndBeon yia TV €MTUXr] 0OTEOEVOWHATWON, KABWG
QTTOTPETTEN TNV PIKPOKIVITIKGTNTA TOU EPQUTEUHATOG OTNV
apxikr] @don g emovwong (Pai kai ouv. 2018, Elsayyad
kai Osman, 2019). MNapdyovteg mou ennpedlouv v ap-
XK otaBepdtnta tou ep@uUTEUpAatog eivar n mukvotnTa
kal oidtnta tou ootou (Marquezan kai ouv. 2012, Trisi
kai ouv. 201 1), n xeipoupyikr texvikr (Turkyilmaz kar ouv.
2008), n HIKpoHOPPOAOYIa KAl N HAKPOHOPMOAOYIa TOU
epputelpatog (Dos Santos kar ouv. 201 1), Ooov apopd
TNV XeIPOUPYIKA TexviKr TTou Ba xpnoiporoindel, armapai-
Tntn eival n diatrjpnon Tou ootoy Katd TV TTIAPAoKEUr
Tou ooTikoU @pedtiou, TTou au&dvel Ty apXikr| otaBepd-
TNTa Kkal To Mooootd emagig ootou-epgutelpatog (Bone
to Implant Contact, BIC), eEaopaiiCovtag upnAdtepn Seu-
Tepoyevr] otaBepdTnTa Tou ePQUTEUHATOG,

la tov okomd autd 1o 201 3 eiorixBnke otnv KAvIKA TIpd-
€n amd tov Salah Huwais n texvikr] tg Ooteooupmu-
kvwong (Osseodensification), pia pn agaipetiky xel-
POUPYIKF TEXVIKH, TTOU TTpaypdtoTioleital e eIdIkd oxe-
Siacpévec xelpoupyikeg epéleg (Densah™ burs, Versah,
Jackson, MI, USA) yia tnv tomoBétnon odoviikahv eleu-
Teupdtwy. 2e avtiBeon pe ta ocupPatikd tpumava mou
apaipolv 0otd Katd TV OOTEOTOHIA, Ol OUYKEKQIHEVES
PPECEG CUUTTUKVWVOUV TO aUTOAOYO 00TS OTa TOIXWA-
TA TOU (PPEATiOU Og apIoTEPOTPOPN N KOTTTIKY| KATEV-
Buvon kar dnpioupyolv éva 1oxupd Kal TIUKVO aTPWHa
00TIKOU 10TOU KATd PrKOG TWV TOIXWHATWY Kal TnG fdong
NG ooteotopiag, BeAtiivovtag Ty apxikr otabepdnta
Tou epoutelpatog (Huwais, 2013). MapdMnAa, peiove-
Tal n mePiodo¢ emoUAWONG Kal EMTUYXAVETal TAXUTEPN
ooteoevowpdtworn (Pai kai ouv. 2018).

2Komdg NG Mapouodag epyasiag eival n mapouaciacn g
Texviki¢ TG Ooteooupmikvwong yia Ty TomoBétnon
EHOUTEUPATWV OF SIAQOPETIKEG KNIVIKEG TIEQITTTWOEIC, 151-
aftepn €ugaocn divetal ota MAEOVEKTAPATA KAl TG evOei-
Ee1G NG TEXVIKAG.

MAPOYZIAZH TEXNIKHZ
OXZTEOXYMIMYKNQXZHX

H texvikr g Ooteooupmikvwong otnpiCetal otn xprion
e1dikwv epelwv (Densah™ burs, Versah, Jackson, M,
USA) yia tnv mpoetoiyacia Tou ootikoU gpeatiou Katd
TNV tomoB€tnon epguteupdtwy, ol omoieg oe avtiBeon e
TG MAPAdOCIAKES TEXVIKEG TPUTavIopoU dev agaipolv
0016, AVUIBETWG, TTPAYUATOTTIOIETAl Wia EAEYXOPEVN HIKPT

[MaraBavdong N. kar ouv./Papathanasis N. et al.

INTRODUCTION

Dental implant placement is a reliable treatment choice
for the management of tooth loss with a success rate of
over 90%, after a follow-up period of 20 years (Howe
et al. 2019). Primary stability at the time of implant place-
ment, which results from the mechanical engagement be-
tween the external surface of the implant and the os-
teotomy walls, is a key prerequisite for successful os-
seointegration, as it prevents implant micromobility dur-
ing the initial phase of healing (Pai et al. 2018, Elsayyad
and Osman, 2019). The factors that affect the primary
stability of an implant include the density and quality of
the bone (Marquezan et al. 2012, Trisi et al. 201 1), sur-
gical technique (Turkyilmaz et al. 2008), micromorphol-
ogy and macromorphology of the implant (Dos Santos
et al. 2011). In terms of the surgical technique that will
be used, it is necessary to preserve the bone while
preparing the osteotomy, which increases primary stabil-
ity and the rate of bone-to-implant contact (BIC), ensur-
ing a higher degree of secondary stability of the implant.
To this end, the Osseodensification technique was intro-
duced to clinical practice by Salah Huwais in 2013. This
is a non-subtractive technique, which relies on the use
of specially designed surgical burs (Densah™ burs, Ver-
sah, Jackson, MI, USA), to facilitate the placement of den-
tal implants. Unlike standard drills, which excavate bone
during osteotomy, these burs compact and autograft the
bone in a counterclockwise non-cutting direction into
the osteotomy walls and create a strong and dense bone
tissue layer along the osteotomy walls and base, thereby
improving the primary stability of the implant (Huwais,
2013). At the same time, the healing time is reduced and
osseointegration can be achieved faster (Pai et al. 2018).
This paper seeks to present the application of the Os-
seodensification technique to the placement of implants
in different clinical cases. It emphasises the advantages
and indications for the use of this technique.

"o Your implant System Drivers

Universal Densah Bur Kit

Eik. 1: To olotnua twv gpelwv Densah yia tv texvik tng Ooteo-
OUPTTUKVWONG.

Fig. 1: The Densah bur system that is used in the Osseodensification
technique.
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TIAQOTIK TIAPAPSPPWON TOU 00TOU, TO OTTIOI0 CUUTTUKV®-
VETAI KAl TAUTOXPOVa aUTopooxeletal os eEwTepIkd Oi-
EUPUVOEVEG KATeUBUVOEIG, e aKkoTTd TN dnpioupyia xw-
POU YIa TNV TomoBEtnon tou epgutelpatog (Kanathila kai
Pangi, 2018, Koutouzis kai ouv. 2019). Zuykpitikd pe ta
oupBatkd tpumava, or ppéeg Densah (Eik. I') éxouv me-
PICOGTEPEG TAEUPIKEG EMMIPAVEIEG, ETTITOEMOVIAG TNV TIa-
PAOKeUN Tou 0oTIKOU PPedTiou Pe peyaUtepn akpifela
Kal peidvovtag TG mhaveg dovroeig Katd Tov Tpunaviopd
(Slete kar ouv. 2018, Padhye kai ouv. 2020).

la tnv TomoBEtnon epUTEUPdTWY PE TNV TEXVIKY TNG
Ooteooupmikvwong, apxikd diavofyovtar omég oto eri-
Bupntd Bdbog pe to mhotikd Tpumdvi (800-1500 rpm).
27T ouvéxeia xpnolporololvtal of ep€le Densah (800-
1500 rpm), ou mpoodeutikd au€dvovtal oe SIGETPO
(2.0, 3.0,4.0, 5.0 mm) kaB’ 6An ) didpkeia g xelpoup-
YIKAG €MEPBacn, yia Ty SUpTTUKV®ON Kal TIapdoKeur
Tou ootoU ot apiotepdatpo@n katelbuvorn (Aertoupyia
oupmukvwong), A yia Ty akpiPf ootk agaipeon (800-
1500 rpm), av autr amarteital, oe Seidotpopn Katey-
Buvon (Aertoupyia komirig). H xprion twv @pelwv mmpay-
patotoleital pe TTaNvOPOpIKEG avarmdroelg péxpl TV
enfteu€n tou emBupntou BdBoug, pe Tautdxpovo Katal-
oviopo Udatoc. H Sidpkeia kal o apiBpdg Twv maAvopo-
HIK@V avarmmndroewy unayopelovtal ouvibwg amd v
00Tk TIUKVAOTNTA Kal To emBupntd prikog. Avdhoya pe
TNV SIGUETPO TOU EPPUTEUHATOC TTOU EMMAEYETAl yIa TNV
KGBe B€on), yivetal mpoodeutikr| xprion @pelwv Densah
pe au€avopeveg diapétpoug, pe TV idia pebodo, péxpl
NV emfteudn ootikoU @peatiou pe Ty emOupntr TeAikr
Sidpetpo yia v TomobEtnon Tou epgutelpatog. H te-
NKKr] SIGUETPOG TOU OCTIKOU QPEATiou TIPETIEl VA TIPO-
etolldCetar pe péla Densah pe didpetpo 0,5-0,7 mm
HikpSTEPN amd T SIGUETPO TOU EPQUTEUPATOS O [a-
Aaké ootd kar 0,2-05 mm pikpdtepn o okAnpd oatd
(Huwais, 2013, Huwais kar ouv. 2018).

MAPOYZIAZH KAINIKQN
MEPIXTATIKQN

TomoBétnon epuTeUPdTwY OE OTEVI] OOTIKN
akpologia

AcBevrig TpooriABe yia TomobEtnon eppuUTEUPdTWY otV
npdobia mepioxr] g dvw yvdbou Adyw ENeIPng twv
dUo dvw kevrpikwy topéwv (Eik. 2). H agovikr| topoypa-
@la dvw yvdBou amokdAue tnv Umapé&n enapkous UPoug
(1'1-12 mm), aMd peiwpévou elpoug (4-5 mm) tng oot-
KAG aKkpoAo®iag, yia TomoBETNon EPPUTEUNATWY HE TIG
oupBatikég texvikeg (Eik. 3, 4). H ootikr] akpologpia ma-
pouaiale oTevr] Kopuer| He eupUtepn BAon Kal ETMAPKES
oToyywdeg 00T, dvw Twv 2 mm, TIOU ETTETPETIE TNV Oi-
€UpUVON TNG aKpPOoAOPIag kai TV TommoBétnon eueuTeU-
patov  pe v Texvikg g Ooteooupnikvwong
(Koutouzis kar ouv. 2019). Apxikd diavoixBnkav omég
oTNV Kopuer| NG QAtviakrG akpoAopiag e To TAOTIKG
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PRESENTATION OF THE OSSEODENSI-
FICATION TECHNIQUE

The Osseodensification technique relies on the use of
special burs (Densah™ burs, Versah, Jackson, MI, USA),
for osteotomy preparation during implant placement.
Unlike conventional drilling techniques, these burs do not
excavate bone. More specifically, they cause a slight con-
trolled plastic deformation of the bone, which is com-
pacted and autografted in outwardly expanding direc-
tions to create space for the placement of the implant
(Kanathila and Pangi, 2018, Koutouzis et al. 2019). Com-
pared to conventional drills, the Densah burs (Fig. |)
have more lateral surfaces, which allow for more accu-
rate osteotomy preparation and reduce any potential
drilling vibrations (Slete et al. 2018, Padhye et al. 2020).
For the placement of implants with the use of the Os-
seodensification technique, initial osteotomy holes are
created at the desired depth using the pilot drill (800-
1500 rpm). The Densah burs are then used (800-1500
rpm), at diameters that are progressively increasing (2.0,
3.0, 4.0, 5.0 mm) during the surgical operation, to con-
dense and prepare the bone in a counterclockwise di-
rection (densifying mode) or to precisely cut bone (800-
1500 rpm), if needed, in the clockwise direction (cutting
mode). The burs are used in a bouncing-pumping mo-
tion until the desired depth has been reached, under si-
multaneous irrigation with water. The duration and
number of bouncing-pumping episodes are usually de-
termined by bone density and desired length. Depend-
ing on the diameter of the implant that has been se-
lected for each site, the diameters of the Densah burs
are progressively increased, and the same method is
used until the resulting osteotomy has reached the de-
sired final diameter that will allow for the placement of
the implant. The final diameter of an osteotomy that has
been prepared using a Densah bur should be 0.5-0.7
mm smaller than the diameter of the implant on soft
bone, and 0.2-0.5 mm smaller on hard bone (Huwais,
2013, Huwais et al. 2018).

PRESENTATION OF CLINICAL CASES

Implant placement in a narrow bony ridge

A patient required implants in the anterior maxillary area
to replace the two upper central incisors that were miss-
ing (Fig. 2). The maxillary CT scan revealed that the
height of the alveolar ridge was sufficient (I 1-12 mm),
but its width was too small (4-5 mm) to allow for the
placement of implants with the use of conventional
techniques (Fig. 3, 4). The bony ridge had a narrow crest
with a wider base and sufficient trabecular bone, over 2
mm, which would allow for an expansion of the ridge
and placement of implants using the Osseodensification
technique (Koutouzis et al. 2019). Initially, osteotomy
holes were made into the crest of the alveolar ridge
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Eix. 2: Khvikr| eikéva g mpdoBiag mepioxrig g dvw yvadou.
Fig. 2: Clinical image of the anterior maxillary area.

Eik. 3, 4: Areikdvion umoAeimépevou elpoug Kal Uyoug g dvw yvd-
Bou péow CBCT.
Fig. 3, 4: CBCT image of the residual width and height of the maxilla.

TPUMavo oto emBupntd Babog twv || mm (og Asrtoup-
yia koririg 800-1500 rpm). Ta ootikd @pedtia mpoetol-
pdotnkav pe otadiakr xprion twv epelwv Densah dia-
petpou 2,0 kar 3,0 mm, pe MaAvOPOUIKES KIVAOEIG Kal
apIoTEPOOTPOPN Asitoupyia CUPTTUKVWONG HE KaTalovi-
opd Udartog (800-1500 rpm) péxpl to Pdbog wv | | mm
(Ei. 5, 6). Alo kwvikd 0SovTIKd EPQUTEUHATA KWVIKIG
ouvdeong Siapétpou 3,8 mm kar prikoug |1 mm
(C-Tech Implant) TomoBetriBnkav pe IkavoroInTikr apxi-
Kr) otaBepdtnta kar por eloaywyrig 50 Nem (Eik. 7).
Metd v torroB€tnon mapatnEronKe oA AeTTtd TIdxog
kal Teploplopévn SIdTenon Tou TIapeiakoy TIETAAOU Kal
yia autd mpaypatomoirBnke kateubuvdpevn ootk avd-
mAaon miapeiakd pe aMopdoxeupa kal Bpadéwg armop-
po@roIun PepBEdavn KoAaydvou, e okormo Ty eaopd-
Non evég pakpoxpdvia otabepol anoteréopatog (Eik.
8,9). H arokd uyin twv egeuUTEUPdTwY Tipayuatomolrtn-
ke 6 priveg petd (B 10). AkohoUbnoe, apxikd n toro-
B€tnon Twv PETaPatikV armokatactdoewy e TwV EUQU-
Teupdtwy yia TNV MPooBetikd kabodnyoUpevn diapdp-
PWON TWV HAAGKWVY I0TWV Kal ) Tehikr| amokatdotacn 6
prveg petd v TomoBEtnon Twv YetaBatikwyv anokata-
otdogwv. 2e didotnua mapakoAoudnong evog £toug dev
riapatnErBnKe ootk anwAeia fj KAmola AN MoK,

TomoBétnon epguteupdtwy e kheiotq aviywon
IyHopeiou

AcBevrig TipoorABe yia tomoBEtnon odovVTKWY eYQUTEU-
pdtwv oty dvw omioBia mepioxr] Adyw EMePng tou de-
EloU dvw mpwtou yopgiou (#16) kal deglou dvw delte-

" r ’r, i)
Ei. 5, 6: MNapaokeur| Twv 00TKWV QPEATiwv e TPOOSEUTIKY XPron TwV GPE(®Y OCTEOCUUMUKVWONG.
Fig. 5, 6: Osteotomy preparation with the use of burs that are progressively increasing in diameter.

Eik. 7: TomoBétnon
WV 0SOVIIKWV E-
QUTEUPATWV.

" | Fig. 7: Dental im-

—1 plant placement.

using the pilot drill and reaching the desired depth of |
mm (in cutting mode of 800-1500 rpm). The os-
teotomies were prepared with a progressive use of 2.0
and 3.0 mm-wide Densah burs in a reciprocating motion
and counterclockwise densifying mode under irrigation
with water (800-1500 rpm), until a depth of || mm had
been reached (Fig. 5, 6). Two cone-connection conical
dental implants with a diameter of 3.8 mm and length
of Il mm (C-Tech Implants) were placed with a satis-
factory primary stability and an insertion torque of 50
Ncm (Fig. 7). After their placement, we observed a very
narrow width and limited perforation of the buccal plate.
Therefore, it was decided to perform guided bone re-
generation buccally, using an allograft and a slow-resorb-
ing collagen membrane, to ensure that the result would
remain stable in the long run (Fig. 8, 9). The implants
were uncovered 6 months later (Fig. 10). After that, the
transitional prostheses were placed on the implants for
the prosthetically-guided conditioning of the soft tissues.
Final restoration happened 6 months after the place-
ment of the transitional prostheses. No bone loss or
other complications were observed during the first year
of follow-up.

Implant placement with closed sinus lift

A patient required dental implants in the posterior max-
illary area to replace the right upper Ist molar (#16)
and right upper 2nd molar (#17), which were missing.
The maxillary CT scan revealed that the residual height
of the alveolar ridge at those sites was 4-6 mm (Fig. | 1.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery
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EIK 8, 9: KateuBuvdpevn ootk avdrhaon pe o)\)\opooxaupo Kai ch&awc anoppocpqcnpr] pspocvr]
KoMaydvou.
Fig. 8, 9: Guided bone regeneration using an allograft and a slow-resorbing collagen membrane.

Eik. 10: KAvikry eikdva 6 priveg petd Ty ToToBETNon Twv EPUTEU-
pdtwv.
Fig. 10: Clinical image 6 months after implant placement.

Eic. I'l: Ameikdvion umohemdpe-
VoU UPoug TG Qatviakrg akpo-
Nogiag, péow CBCT.

Fig. I'l: CBCT image of the
residual height in the alveolar
ridge.

Eik. 12: [Napaokeur ootikou
(@pPeatiou pe TN XpPron g o
otevig PpELag ooTeooUpTU-
kvwong (2,0 mm), | mm kdtw
and 1o £5apog Tou IyHopEiou.
Fig. 12: Osteotomy preparation
using the narrowest osseoden-
sification bur (2.0 mm), | mm
below the sinus floor.

pou yopgiou (#17). H agovikri topoypagia dvw yvdabou
€0e1€e OTIG OUYKEKPIPEVES BEoEIG UMTOAEIOpEVO UPOG
arviakrig akporogiag 4-6 mm (Eik. | I). AmogpacicOnke
n toroBétnon dUo epputeupdtwy pe T BoriBeia tng te-
xVIKAG TG OOTEOOUPMUKVWONG. 2€ QUTH TV TIEPITTTWON
TIapaleipOnKe To MAOTIKS TPUTIAVO Kal APXIKA XPNoIpo-
moIBnke n o otevr] epéla ooteooupmikvwong (2,0
mm) og Aertoupyia oupmikvwong (apiotepdotpon Ka-
TeUBuvon 800- 1500 rpm kar dgpbovo kataioviopd), | mm

Topog 21, No 3,2020/Vol 21, No 3, 2020

Eic. 13: Akuvoypagikr emBefaiwon g Béong g mpwtng @pélag
OOTEOOUHTIUKVWONG.

Fig. 13: Radiographic confirmation of the position of the first osseo-
densification bur.

Eik. 14: Acuvoypagikr] ameikévion Petd v Tormof€mon twv elgu-
TEUPATWV.
Fig. 14: Radiographic image after implant placement.

[t was decided to proceed to implant placement with
the use of the Osseodensification technique. In this case,
the pilot drill step was skipped and the narrowest os-
seodensification bur (2.0 mm) was used first, in the den-
sifying mode (counterclockwise direction, 800-1500
rpm, with copious irrigation), | mm below the sinus
floor (Fig. 12). The position of the first bur was con-
firmed by radiographic means (Fig. 13), and the second
Densah bur (3.0 mm) was then used in a reciprocating
motion and densifying mode, until the haptic feedback
of the bur pushing up was sensed in the maxillary sinus.
Subsequently, using gentle pressure and a reciprocating
motion, the same bur was advanced past the maxillary
sinus by | mm at a time. This way, the autologous bone
was pushed upwards, which resulted in the vertical ex-
tension of the ridge and lifting of the sinus membrane
by 3 mm. The position of the last bur within the sinus
was reconfirmed by radiographic means. The last/wider
bur (4.0 mm) was then used in a reciprocating motion
and densifying mode reaching up to 3 mm into the sinus.
The osteotomy was then filled with the cancellous allo-
graft, which was pushed into the sinus using the last bur
at a low speed (150-200 rpm), without irrigation with
water. After allograft densification was achieved, two
cone-connection conical dental implants were placed,
which had a diameter of 4.3 mm and length of 9 mm
(C-Tech Implants) (Fig. 14). Six months later, we uncov-
ered the implants and completed the prosthetic restora-
tion (Fig. 15, 16, 17). No complications were observed
during the first year of follow-up (Fig. 18).
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Kdtw amd to €dagog tou Iypopeiou (Eik. 12). Metd v
aktivoypagikr empBefaiwon g B€ong NG MEWTNG PPE-
¢ag (B 13), xpnoipororbnke pe mahvopopikr Kivnon
Kal Aerroupyia oupmikvwong, n endpevn @pela Densah
(3,0 mm) péxpr v arrukr} aicbnon avarmmdnong oto Iy-
popeio dvtpo. 2t ouvéxela powbrBnke n idia @péla
pe Amma Tfeon kai maAivdpopn kivnon mépav Tou Iydopei-
ou dvtpou katd diactripata | mm. Me autd tov tpdmo
TO QUTOVEVEG 00TO TPowBrBnke Tpog ta dvw, e akod-
Aoubn katakdpuen avgnon g akpohoiag kal aviPworn
NG pepBpdvng tou Iypopeiou 3 mm. EmPePaiwdnke axt-
voypagIkd ek véou n Béon tng teleutaiag @pélag péoa
oto Iypopeio. ‘Enerta xpnoipomoiifnke n teAeutaia o€
Sidpetpo péla (4,0 mm) pe TAAVOPOUIKEG KIVIOEIG OE
Aertoupyia cupmikvwong éwg 3 mm evidg Tou IyHopeiou.
AkohoUBnoe n TARPWOoN TNG OOTEOTOWIAG e OTTOYYWOEG
aMopdoxeupa kai n mpowbnaor| Tou e T Xprion g Te-
Aeutaiag @pECag evidg Tou IyHopeiou e xapnhr taxu-
tnta (150-200 rpm) xwpic kataioviopd Udatog. Metd to
TIEPAG TNG OUPTUKVWONG TOU AAOPOCXEUPATOG, TOTTO-
BetrBniav SUo kwvikd 0doVTIKA EPPUTEUNATA KWVIKAG
ouvdeong diapétpou 4,3 mm kar pikoug 9 mm (C-Tech
Implant) (Eix. 14). H amokdAujn twv epeuIeUPdtwy Kai
n Mpoobetikr] armokatdotacn mpaypatororonkav 6 ur-
veg petd (Eix 15,16,17). Kappia emmhokr) dev mapatnen-
Bnke oe didotnpa mapakoAoubnong evog €toug (Eik. 18).

TomoBétnon epguteupdtwy o petegaktiké Qat-
vio kar kkeiotf aviywon iypopeiou

AaBevric mpoonABe yia tomobétnon epguteupdtuy oty
dvw omioBia mepioxr) Adyw EMepng tou de&lou dvw TTpw-
Tou yoppiou (#16) Kkal kakrg mpdyvwong Twv dUo dvw
miooyoppiwy (#14 Kkai 15) (B 19). H agovikr| topoypagpia
£0e1Ee UMoAemSpevo UPoG oty TrepIoXr) TwV Yop®piwv 6
mm, avadeikviovtag tv avdykn yia KAeiotr aviwon g
HEPPPAVNG TOU IYHOPEIOU, £V OTNV TIEPIOXT| TOU TIPWTOU
Tipoyop@iou Ppébnke emapkég 0otd yia dueon tomobetn-
on epoutelpatog (Ex. 20). Apxikd mpaypatorolfBnkav o
eEaywyeg Twv U0 TIPOYOHPIWY KAl 0T OUVEXEID [E TO TTI-
Aotikd Tpumavo diavoixBnke omr oto pecoppIikd did-
@paypa tou peteakukol eatviou og fébog | | xiNiootd.
Me otadiakr] xprion Twv ePeiv 0oTEOCUUMUKVWONG dia-
petpou 2,0 kar 3,0 mm og Aertoupyia oUPMUKVWoNG, TPo-
ETOINGOTNKE TO OOTIKO PPECTIO YIa TNV TOTTOBETNON evdg
epeuTeUpatog Siapérpou 3,8 mm kar prikoug |1 mm, otnv
B€on tou dvw TPWTou Tipoyoppiou. >ty Bgon tou dvw
TIPWTOU Yoppiou TpaypatomolrBnke kheiot aviywon pe
N PoriBeia Twv QEelwV 0oTEOCUPMUKVWONG SIAPETPOU
2,0, 3,0 kar 4,0 mm «ai Tautdxpovn Mpowbnon aMopo-
OXEUNATOg, OTWG TePIYPAPOnKe otV TPOoNyoU eV KAIVI-
K| TIEPITTWOon, yia TV TomofEtnon epeuTelpatog diapé-
Tpou 4,3 mm kar prikoug 9 mm (C-Tech Implant) (Eik. 21).
Bideg emoulwong tomoBetriBnkav kar ota dUo epqutel-
pata (Bik. 22), eve n mpooBetikr| amokatdotaon oAokAn-
pwbnke 6 priveg apydtepa (Eik. 23).

Eic. I5: Actvoypagikr ameikdvion 6 Eic. 16: ArtokdAuyn twv epQUTEUHATWY 6 Prveg PeTd TV
priveg petd tnyv TomobEtnon twv ep- Torob£tnor| Toug.
QUTEUPATWV. Fig. 16: Uncovering of the implants 6 months after their

Fig. 15: Radiographic image 6 months placement.
after implant placement.

Eic. 17: Khvikr| eikéva 12 priveg petd tyv tomobé- Eix. 18: Aktvoypagikr ameikévion |2 prjveg

TNON TWV EPPUTEUPATWV. UET TV TOTTOBETNON TWV EPPUTEUPETWY.
Fig. 17: Clinical image 12 months after implant Fig. 18: Radiographic image |2 months after
placement. implant placement.

Implant placement in a post-extraction socket and
closed sinus lift

A patient required implants in the posterior maxillary
area to replace the right upper Ist molar (#16), which
was missing, and the two upper premolars (#14 and 15),
which had a bad prognosis (Fig. 19). The CT scan re-
vealed that the residual height in the area of the molars
was 6 mm, highlighting the need for a closed sinus mem-
brane elevation. In the area of the first premolar, it was
found that there was enough bone to proceed to im-
mediate implant placement (Fig. 20). First, the two pre-
molars were extracted. After that, a pilot drill was used
to make an osteotomy hole in the inter-radicular septum
of the post-extraction socket, at a depth of Il mm.
Through the progressive use of the 2.0 and 3.0 mm os-
seodensification burs in densifying mode, an osteotomy
was prepared to allow for the placement of an implant,
that had a diameter of 3.8 mm and length of |1 mm at
the site of the upper Ist premolar. At the site of the
upper first molar, a closed lift was performed using the
2.0, 3.0 and 4.0 mm osseodensification burs, with the si-
multaneous insertion of an allograft, as described in the
previous clinical case, to allow for the placement of an
implant that had a diameter of 4.3 mm and length of 9
mm (C-Tech Implant) (Fig. 21). Healing abutments were
placed on both implants (Fig. 22), and the prosthetic
restoration was completed 6 months later (Fig. 23).

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Eik. 20: Areikdvion umoAeimépevou
Uoug otnv orioBia mepioxr) TG dvw
yvdBou, péow CBCT.

Fig. 20: CBCT image of the residual
height in the posterior maxillary area.

L

Eik. 21: Tomo6émon twv
EUPUTEUPATWV.

Fig. 21: Implant placement.

Eik. 22: Akuvoypagikr ameikdvion petd v TormobEtnon
Bidwv emouAwong v nuépa tng eméppaocng.

Fig. 22: Radiographic image after the placement of heal-
ing abutments on the day of the operation.

Eic. 19: Khvikr| eikéva g
ormtioBiag mepioxrig Tou ou
TETAPTNHOPIOU.

Fig. 19: Clinical image of the
posterior area of the first
quadrant.

2YZHTHXH

>€ ox€on We 1a oudPatikd MPwTOKOMa TomobEtnong
epputeUpdtwy, n Ooteooupmikvwon eivar pia véa uro-
OXOWEVN TEXVIKT] TIOU EMTPENEN TNV dIaTrpnon Tou 0otou
Kal tnv av&non tng TukvOTNTAG Tou, evw TIapdAMnAa
TIPOKAAET HIKPOTEPO TPAUNA OTO OTTOYYWOEG 00TO, Wel-
VOVTag TNV Mepiodo eMoUAWONG TOU 00ToU Kal TNV Te-
piodo avapovAg PEXPI TNV Aamokataotaukr] edon
(Huwais kar Meyer, 2017, Huwais, 2015). MeAéteg twv
Lahens kar ouv. (2016) kar Lopez kar ouv. (2017), ava-
PEPOUV ONPavTKa uPnASTEPO TTOCOOTS eMAPAG 0oToU-
EHPUTEUATOC Kal uPnAdTeEPN apxikr otaBepdtnta ot
EUQUTEUPATA TTOU TOMOBETABNKAV HE TNV TEXVIKA TNG
O0oteooUpTUKVWONG OE OXEON HE TN OUKPBATIK TEXVIKH.
Mia dMn perétn €6ei&e auEnuévn porr eloaywyng (49
Ncm), yia epgutelpata mou ToroBetriBnkav oe xapnAig
TUKVOTNTag 0otd pe OOTEOOUNTUKVWON, OE OXEON UE
v oupBaukr texvikr (25 Nem) (Huwais kar Meyer,
2017). 2& oupwvia pe TG Mapandvw PEAETES, pia ou-
otnpaukry avaokdénnon g PiPAoypagiag twv Padye kai
ouv. (2020), avagéper aiEnon TG pommg eloaywyng Kal
TOU TTOCOOTOU EMAPNG OOTOU-EUPUTEUUATOC HE TN XPN-
on twv epelwv Ooteooupnikvwong. ‘Exovtag undyn
6t auénon g porng eloaywyng katd 9,8 Ncm odnyel
og 20% peiwon Tou TTooooToU AMoTUXIAg TWY EHQUTEU-
pdtwv (Ofttoni kai ouv. 2005), n texviki tg Ooteo -
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Eik. 23: Atvoypagikr] ameikévion pPetd TV mPooOeTikr armokatdotaon.
Fig. 23: Radiographic image after the prosthetic restoration.

DISCUSSION

Compared to the conventional implant placement pro-
tocols, Osseodensification is a promising new technique
that can be used to preserve and condense bone, while
at the same time also reducing trauma to the trabecular
bone and reducing the bone healing time and interval
until the restoration phase (Huwais and Meyer, 2017,
Huwais, 2015). Studies by Lahens et al. (2016) and Lopez
et al. (2017), report significantly higher bone-to-implant
contact rate and better primary stability in implants that
were placed with the use of the Osseodensification tech-
nique compared to the conventional technique. Another
study showed that there was an increased insertion
torque (49 Ncm), in implants that had been placed in
low-density bone using Osseodensification compared to
the conventional technique (25 Ncm) (Huwais and
Meyer, 2017). Along the lines of these studies, a system-
atic review of the literature by Padye et al. (2020), re-
ports that there was an increase in the insertion torque
and bone-to-implant contact rate in cases where Osseo-
densification burs had been used. Since an increase in the
insertion torque by 9.8 Ncm leads to a 20% decrease in
implant failure rates (Ottoni et al. 2005), the Osseoden-
sification technique could be used for the placement of
implants in areas that have low bone density, such as
posterior areas, or older patients, thereby improving im-
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oupmikvwong Ba pmopouce va xpnaoiporoindel yia To-
TI0BETNON EPPUTEVPATWY OF TIEPIOXEG HE HIKOH OTTIKY TTU-
KkvOTNTa, OTIWG OTTIOBIEG TIEPIOXEG, ) O HeYAAUTEQOUG NAI-
kiakd aoBeveig PeAtivovtag ta MocooTd emtuxiag Twv
epouteupdtwy (Trisi kai ouv. 2013, Hao kai ouv. 2014).
H xprion tng texvikig g Ooteoounmikvwong Exel
mipotabel kai yia mepmwoelg émou anarteftal Sievpuvon
NG eatviakig akpoAo®iag yia tnv olyxpovn Tomobet-
on epguteupdtwy (Koutouzis kai ouv. 2019, Trisi kar cuv.
2016). Mia khvikr| pehétn otnv otoia TomoBetriBnkav pe
v texvikn g Ooteooupmikvwong 28 epgeuteluata oe
vOEG akporogieq Pe Tmapeioyh\woaikd eUpog 3-4 mm,
5-6 mm kai 7-8 mm €8ei&e au€non tou evpoug katd
75%, 27% kai 17% avtiotoixa (Koutouzis kar ouv. 2019).
Anapaftnmn mpoindéBeon amotehel n Unapgn touhdxi-
otov 2 mm gUpoug oTIoyywdoUG 00toU Kal TOUAAXIOTOV
I:1 avaloyiag omoyywdouc/oupmayols ootou He eAdXI-
0T0 10avIké elpog akpohopiag va Bewpouvtal ta 4 mm
(2 mm omoyywdeg kai | mm @Aoindeg TepINETPIKG o€
kaBe mAeupd) (Koutouzis kai ouv. 2019). Avaykaia Bew-
peftal emiong n Unapén akpoho@iag pe otevr) KOPUPH
Kal eupUtepn Bdon, evd n texviky avtevoeikvutar o Te-
PITTIOEIG ATTOPPOPNHEVNG AKPOAOPIag pe otevr) Bdon
(Koutouzis kar ouv. 2019, Huwais, 2013). Emiong, peAén
o€ TIelPapatdlwa OUVEKPIVE TNV Texvikr] T Ooteooup-
TUKVWONG PE TN Xprion 0oTEOTOHWY vyia tn dlelpuvon
NG PaTvIakrG AkPOAOPIag Kai TNV TOToBETNoN EpPUTEU-
pdrwv (Tian kai ouv. 2019). O1 gpeuvnéc mapatripnoav
UPNASTEPEG TIUEG POTTFG EI0AYWYNG KAl TTOCOOTOU €Ma-
@rig ootoU-ed@UTEUATOC Kal deyalitepn algnon tou
eUpOoUG NG akpohoeiag e tnv texvikr) tng Ooteooup-
TUkvwong. Emmpdobeta, pe Ty Texvikr auth pmopel va
amo@euxBei n xprion dMwv TepIccdTepo eMepPaTtiKwV
TEXVIKOV YIa TOTIOBETNON €UQUTEUPATWY OF GTEVEQ
aKpoAOYIeG, OTwG N SIdoxIon TS eaTviakig akpoAoiag
(Ridge Splitting), A n TTaPACKeUr TwV OCTIKWV QEEATILV
pEe oupPatikd TPUTava, TTou eVOEXETAl va 0dnyroouy o€
Sidtpnon tou mapeiakoU 1 YAwooIkoU TTETAAOU, TToU [el-
WVEl TNV dpxIkr otaBepdtnta Kai cuxvd amartel Ty em-
TIPOOBETN XProN 0OTIKWY HOOXEUPATWY, AuEavovtag To
KOOTOG Kal Tov xpdvo emolhwong tng Oepareiag
(Waechter kai ouv. 2017).

H texviki tng Ooteooupmikvwang pmopel mpoPAEYIua
va xpnaoiporoindel yia kAeiotr aviywon TG pepBedvng
TOU IYHOPEIOU Kal TAUTOXpovn ToToBEtnon epguTeupd-
TWV. 2UYKeKPIPéva, avadpopiky KAIVIKY HEAETN twv
Huwais kai ouv., €6gi€e 97% mocootd emPiwong epgu-
TeUPdTwy Tou TomoBetrBnkav e Ty texvikr g Oote-
OCUHTUKVWONG HE TAUTOXpovn KAEIOT aviPwon Tng
pepBPAvVNG tou Iypopeiou, pe Tiepiodo Tapakohoudn-
ong €wg 5 €, he al&non tou UPoug NG akporopiag
éwg 7 mm (Huwais kai ouv. 2018). Emfong, kappia me-
pimwon didtpnong TG HepPpdvng Tou Iypopeiou dev
avagépBnke. 2e avtiBeon e TV KAAOIKA Texvik Sum-
mers yid KAEIoTH aviPwon IYHOPEIoU e XpPrion 0oTeo-

[MaraBavdong N. kar ouv./Papathanasis N. et al.

plant success rates (Trisi et al. 2013, Hao et al. 2014).
The use of the Osseodensification technique has also
been proposed for cases where the alveolar ridge needs
to be widened to allow for the simultaneous placement
of implants (Koutouzis et al. 2019, Trisi et al. 2016). A
clinical study in which the Osseodensification technique
was used to place 28 implants in edentulous ridges with
a buccolingual width of 3-4 mm, 5- 6 mm and 7- 8 mm,
found that width increased by 75%, 27% and 7% re-
spectively (Koutouzis et al. 2019). It is necessary to have
a trabecular bone that is at least 2 mm wide and a tra-
becular-cortical bone ratio of at least I:1, with the ridge
having a minimum ideal width of 4 mm (2 mm of tra-
becular bone and | mm cortical plate thickness around
it on each side) (Koutouzis et al. 2019). It is also neces-
sary to have a ridge with a narrow crest and wider base,
and the technique is contraindicated for cases where
there are resorbed ridges with narrow bases (Koutouzis
et al. 2019, Huwais, 2013). Moreover, a study using ex-
perimental animals compared the Osseodensification
technique with the use of osteotomes for the expansion
of alveolar ridges and placement of implants (Tian et al.
2019). The researchers found higher insertion torque val-
ues and bone-to-implant contact rates, and a larger in-
crease of the ridge width through the use of the Osseo-
densification technique. Moreover, the use of this tech-
nique can help prevent the need for other more invasive
techniques for the placement of implants in narrow
ridges, such as ridge splitting or the preparation of os-
teotomies using conventional drills that may lead to a
perforation of the buccal or lingual plate, thereby reduc-
ing primary stability and often requires an additional use
of bone grafts, which would increase the treatment cost
and healing time (Waechter et al. 2017).
Osseodensification can be used predictably for closed
sinus membrane elevation and simultaneous implant
placement. More specifically, a retrospective clinical study
by Huwais et al., found that there was a 97% survival rate
in implants that had been placed using the Osseodensi-
fication technique with simultaneous closed sinus mem-
brane elevation and a follow-up period of up to 5 years,
involving ridge augmentations of up to 7 mm (Huwais et
al. 2018). Moreover, no sinus membrane perforations
were observed. Unlike the standard Summers os-
teotome technique for closed sinus lifts, which is indi-
cated for ridges that have a residual height of 5-7 mm
and can help increase ridge height by 3-4 mm, the Os-
seodensification technique can help increase ridge height
more than that, even in cases where the residual ridge
height is 2-5 mm (Summers, 1994, Zitzmann and
Schérer, 1998, Huwais et al. 2018). In these cases, the
use of Osseodensification can help avoid a more invasive
open sinus lift, which has been the treatment of choice
so far, but results in longer healing times and increased
risk of complications (Wallace et al. 2007).

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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TOPwV, TTou evdeikvutal yia umoAemdpevo UPog akpo-
Ahogiag 5-7 mm kai emtpémnel aignon tou UPoug NG
akpohopiag 3-4 mm, n texviki tg Ooteooupmikvwong
EMTPETEl deyahUtepn ai&non tou UPous TG akpOoAo-
@iag akdpa Kal o€ TEPITIWOEIG UTTOAEMOHEVOU UPoUg
akpolopiag 2-5mm (Summers, 1994, Zitzmann kai
Schérer, 1998, Huwais kai ouv. 2018). 2¢ tétoieq mepl-
mwoelg e T xprion g Ooteooupnikvwong pmopel
va amo@euxBel n mo emepPatiky avoiktr] aviPwaon Tou
IyHopeiou Tou amoteloloe Péxpl Tpa TV Bepareia
emhoynG, aMd oxetiCetal pe deyaAltepo Xpdvo emou-
Awong kar au§npévn mbavétnta egpdviong emMMAOKWY
(Wallace kar ouv. 2007).

>tnv apoload epyaoia XpnoIdomoIBnKe N TEXVIKA TG
Oaoteooupnikvwong yid TV ToToB£Tnon epQUTEUNATos
oe pete€akukd eatvio. H dueon tomobétnon epeutel-
HaTog o€ PETEEAKTIKO OATVIO UE TIC OUHBATIKES TEXVIKES
amoteel pia Bgpameutikr emAoyr] Pe uPnAd moocootd
emPiwong (95,21%), mou amotpérmel tv ootk armoppd-
(non Kar dIatnEel TV AEXITEKTOVIKY TWV HAAAKWY I0THV
(Mello kai ouv. 2017). MpdkAnon yia tov xeipoupyd
arotehel n emapkig apxikr otabepdtnta, mou eivar 151-
aIépws onpavoky yia v emtuxry dueon tomobtnon
eHpuTEUPaTOC o€ pete€aktikd garvio. H xprion twv @pe-
Cwv Densah emtpémouv v diatipnon Tou eAdxiotou
UTTOAEITTO JEVOU 00TOU TOU HETEEAKTIKOU (aTViou Kal TV
OUpTUKVWON ToU, Pe amotéleopa tnv PeAtivon tng
apxikrig otabepdtntag tou epgputedpuatog. O Mello
Machado kar ouv. kai ol da Rosa kai cuv., epieypagav
TNV GUEO TOTIOBETNON EPQUTEUNATWY OF PETEEAKTIKG
eatvia pe v texviky g Ooteooupmikvwong (Mello
Machado kai ouv. 2018, da Rosa kai ouv., 2019). Ta ep-
outeUpata tomofetiBnkav pe uPnAr apxikr otabepd-
TNTA Kal UPNAEG POTTIEG EI0AYyWVNG, TIOU METpedav TV
emtuxr} dueon eOPTION TWV EPPUTEUNATOV.

2YMIMEPAXMATA

H Ooteooupmikvwon anoteAel pia umooxdpevn TEXVIKr
yIa TNV TTPoETOIacia Tou ootikoU pEeatiou, He okotd
N diatrpnon Tou ootol KAl To OXNPAtopd piag mo
OUVTNPENTIKAG OCTEOTOIAG o€ GUYKEION HeE Ta SUPPATIKG
TpUmava, au€dvovtag Ty ootk TTUKVSTNTA Kal TV ap-
xikr) otaBepdtnra. H Ooteooupmikvwon pmopel miong
va xpnoigoroinBel yia dielpuvon TG Qatviakrg akpo-
Aoopiag A kKhelotr) avipwon 1yHopeiou, eMTpETOVTIAg TV
TAUTAXPOVH TOTTOOETNON EPPUTEUNATWY OE TTEPIOXES HE
pelwpévo elpog 1) Uog. Me autd Tov TpdTo amogeu-
YOVIal EMEPPATIKEG TEXVIKEG TIOU aTTOoKOTOUV oty au-
&non twv diaotdoswy TG eatviakig akpoAlopiag, dia-
(POPOTIOIVVTAG CNHAVTIKE TO XPAVO Kal TO KOOTOG TG
Bepameiac. Mapdia autd, Myw ENeng emapkouc Tek-
pnpiwong, avaykaia kpivetal n ekmévnon TepIoooTEPWV
KAIVIKQV PEAETQV, YIa TV e§aywyr] a0QarécTEPWY OUp-
TIEPACATWY OXETKG JE TA HAKPOXPOVIA AOTEAECHATA
NG TEXVIKIG.
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In this study, the Osseodensification technique was used
for implant placement in post-extraction sockets. The
immediate placement of implants in post-extraction
sockets using the conventional techniques is a treatment
of choice with high survival rates (95.21%), which helps
prevent bone resorption and preserve the architecture
of the soft tissues (Mello et al. 2017). Achieving sufficient
primary stability can be a challenge for the surgeon, and
it is an essential prerequisite for the successful immedi-
ate implant placement in a post-extraction socket. The
use of Densah burs enables us to preserve the minimal
residual bone of a post-extraction socket and achieve
its compression, which results in improved primary im-
plant stability. Mello Machado et al. and da Rosa et al,
described the immediate placement of implants in post-
extraction sockets, using the Osseodensification tech-
nique (Mello Machado et al. 2018, da Rosa et al. 2019).
The implants were placed with high primary stability and
high insertion torques, which enabled their successful
immediate loading.

CONCLUSIONS

Osseodensification is a promising technique that can be
used to prepare the osteotomy site, while preserving the
bone and creating a more conservative osteotomy com-
pared to conventional drills, thereby increasing bone
density and primary stability. Osseodensification can also
be used to widen an alveolar ridge or achieve a closed
sinus lift, while at the same time facilitating the placement
of implants in areas that have a reduced width or height.
This way, the use of invasive techniques to increase the
dimensions of an alveolar ridge can be avoided, which
has a significant impact on the duration and cost of treat-
ment. However, due to the lack of sufficient documen-
tation, further clinical studies need to be carried out so
that safer conclusions can be drawn with regard to the
long-term results of this technique.
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