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Introduction

This umbrella review aims to evaluate systematic/meta-analysis studies containing clinical
evidence on tooth grafts as bone substitutes in the oral and maxillofacial regions. Using
language restrictions and Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, an electronic database search of PubMed, MEDLINE, Embase,
Cochrane library, and Google Scholar was conducted, featuring published studies up until
August 2022. All systematic/meta-analysis review articles relating to tooth graft materials
were matched against the inclusion criteria. Two qualified researchers independently
assessed the studies’ inclusion or exclusion criteria and risk of bias, and a third investigator
assisted in resolving ambiguities. A total of 81 systematic/meta-analysis studies, comprising
21 animal-controlled trials, 23 randomized controlled human trials, 23 prospective studies,
and 14 retrospective studies, were selected for this study. A small risk of bias was observed
in systematic studies/meta-analyses. In addition, the clinical evidence from the analysis of
these studies revealed a low incidence of side effects. According to the current review, two
systematic reviews indicated that autogenous bone grafting of prepared teeth might be as
effective as other bone grafting materials. Four studies also mentioned autologous grafts as
potential alternatives to autologous grafts, autogenous demineralized dentin (ADDM),
engineered grafts, root blocks, and dental matrix. On the other hand, three systematic
studies stated that more long-term research is needed to confirm their findings. Finally,
given the importance of standardization and homogeneity of studies for clinical cases, it is
advised to be used cautiously due to the risks of transplant rejection.

Dental implants must be firmly stabilized with sufficient

Due to the contractile activity of myofibroblasts, the bone. Consequently, some patients would be ineligible for
alveolar bone tends to decrease in volume following a implant treatment without horizontal or vertical bone
tooth extraction, especially on the vestibular side. There-  augmentation.? Vertical bone augmentation in the mandi-
fore, preserving and regenerating alveolar bone has his-  ble is more challenging and less predictable than horizon-
torically been a major challenge in implant dentistry.1 tal augmentation,2 but maxilla sinus management can
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provide predictable conditions and satisfactory results for
vertical augmentation3.

In the past, bone grafting materials were used to restore the
degenerated bone to regenerate alveolar bone due to peri-
odontal diseases, jaw, and facial surgical defects. Increasing
advances in dental implantology have led to the development
of numerous techniques and procedures, such as bone expan-
sion and sinus floor elevation. Currently, the gold standard for
reconstructing hard tissue is an autogenous bone graft*
Nevertheless, donor site issues, virus transmission, resorption,
limited access, and the creation of surgical sites can be cited as
complications associated with this technique. Due to these
factors, numerous studies on bone replacement materials,
such as mineralized and freeze-dried bone allografts and
synthetic alloplastic grafts, have been conducted.>®

Using teeth as a graft material has been investigated
through case reports and retrospective, prospective studies,
randomized controlled trials (RCTs), and controlled clinical
trials (CCTs).”'2 The general instructions for preparing trans-
plant materials include extraction of autogenous, allogeneic,
or xenogeneic teeth, preparation of soft-tissue and tooth
fragmentation, demineralization/remineralization, and steril-
ization. In addition, several animal studies have reported
osteoconductive and osteoinductive effects using dentin as
an autograft.”'> Some RCTs comparing tooth bone grafts to
other bone substitutes found comparable outcomes,”'? while
other studies found no difference.'* In addition, some articles
have reported negative side effects, including implant loosen-
ing, bone graft failure, and infection.!"'?

This umbrella review analyzed nine systematic
reviews/meta-analyses (SRs/MAs). Mahardawi et al system-
atically evaluated oral autogenous bone grafting clinical
findings. Their question was: “In partly edentulous individ-
uals, what are the alveolar ridge volume changes, histological
findings, and implant durability in locations reinforced using
dental autogenous bone grafting?”'> Li et al compared the
clinical and histological efficacy of autogenous demineral-
ized dentin matrix (ADDM) as a bone graft material to Bio-
Oss in strengthening oral bone lesions.'®

Bazal-Bonelli et al investigated the clinical effects of
autogenous tooth root blocks on ridge reinforcement, im-
plant survival, block absorption, postsurgical complications,
and histologic outcomes.'” Gharpure and Bhatavadekar con-
ducted a comprehensive analysis to compare tooth bone
grafts to other bone replacements in the oral and maxillofa-
cial regions.'® Shavit et al performed a systematic review of
sinus augmentation procedures utilizing various tooth-de-
rived bone graft materials and compared the outcomes of
dental graft, xenograft, allograft, and alloplastic using radi-
ography and histomorphometry.'®

Starch-Jensen et al conducted a systematic review of the
clinical data on implant management after lateral alveolar
ridge augmentation (LARA) with autogenous dental block
grafting versus autogenous bone block grafting before im-
plant placement.”® Inchingolo et al studied engineered
structures, such as tooth block grafts, growth factors, and
light modulation applications for bone repair therapy.’'
Ramanauskaite et al analyzed clinical data regarding the
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effect of autogenous teeth on alveolar ridge augmentation.?
Hazballa et al examined the clinical evidence of a tooth as a
material for bone augmentation in alveolar ridges.23

Based on the disparity of results in the literature, this
umbrella review aims to evaluate systematic studies with
clinical application results of dental bone grafting as a bone
substitute in oral and maxillofacial regions.

Method

Study Design

The utilized articles included systematic/meta-analysis
reviews and resources examining the outcomes of tooth
bone grafts. The methodology adhered to the Cochrane Hand-
book guidelines, the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist,'® and several
high-quality methodological overviews.'®2%

Inclusion Criteria

Study Type

This overview was limited to SRs/MAs of clinical trials, case
controls, and cohorts on using tooth substitutes as bone
grafting material in craniofacial regions.

Subject Type
Patients who underwent alveolar ridge grafting with a bone
substitute were included, regardless of age, race, or gender.

Intervention Types

In the experimental group, the intervention consisted of
using a tooth substitute as a grafting material for alveolar
ridge/sinus augmentation. In the control group, the inter-
vention comprised autogenous bone blocks, xenogeneic
material, allogenic material, or no grafts.

Outcome Measurement Types

The outcome measurements included implant stability;
volumetric bone changes; and clinical, histologic, radiologic,
immunological, and biochemical evaluation (~Table 1).

In addition, the following criteria were applied to the
articles: (1) systematic reviews of at least two primary
studies; (2) a focus on the outcomes of using tooth substi-
tutes as bone graft material in human alveolar ridge/sinus
augmentation, (3) systematic reviews comprising longitudi-
nal studies examining the impact of use of tooth substitutes
for orofacial bone augmentation and reporting at least one
type of histological/radiological/clinical outcomes; and (4)
publications in English.

We excluded the following: (1) systematic reviews that
included only animal studies, (2) systematic reviews that
included the use of tooth substitutes for grafting other parts
of the human body besides the orofacial region, (3) systematic
reviews or meta-analyses with unclear inclusion/exclusion
criteria and (4) fully overlapping datasets, and (5) studies
that report results other than those of interest.

A search was conducted in the electronic databases
PubMed, MEDLINE, EMBASE, Cochrane library, and Google



43

An Umbrella Overview Hashemi et al.

Tooth Graft

(panunuod)

(NDY) |enslew

14e1b |enpisal pue (4gN) UOIIBWIO) SUOQ M3U JO
abejuadiad ays (HS) ybiay snuis “(DS|) 3uanonb
Ayjiqe3s Juejdwi buipnpaul saWo0d3N0 UleW Y|

ou (€) s9s9y3 pue $3DeJ3Sqe IdUIIU0d

pue ‘dnoib uosiuedwod e Jnoyum saipnis
‘s91pN3s 11040d pue 9A13d3dsou3al ‘spiodal ased
‘s9sA|eue-e1awW ‘SMIIARI (7) s|euy jewiuy (L)

2uoq (¢) ‘uonzeusawbne sauoq papasu pue
$309J9p 3UOQ [BJO WIOL Palajns oym sjuaijed
Ayzjeay o1wa3shs (¢) ‘uonejndod uewny (z)
{(SLDY¥) B3 |BDIUID P3)|0JIUOD PAZILIOPUR pUR
B3 [e21U]> paziwopuel yioq 1oy pasn 13y (1)

MEEER

suonpdldwod [p1uyd3} pup dibojolg «

Sa1NSPaLL AW023N0 PapodalJualDd e
syuswInseaw diydelb

-0IpeJ 10 [eD1UlD AQ pa3ewilsa i siy) “yipim abp
Ipjoan|p 3y Jo sabubyd [puoisuawWip aA13p1ad01sod
sjuswialnseaw dydelboipel 1o [ediuyd

Aq pe3ewnysa si iy yapim abpu upjoanip ur uipn
sjuswiainseaws diydelboipels pue

|ed1ulp Aq pazen|eaa se 99| auoq |euibiew jueld
-WH19d pue ‘|9A9| JUSWIYDEIIE [BIIUI|D UOISSIAI
[esoonwi ‘yidap buiqouid ‘buiqoid uo buipasig
"(LIdSH) anssi3 3upjdwirliad ay3 Jo snpis y3pay
1593 anb.oj as19n3l

10 3593 uoissnatad ‘siskjeue Aouanbauy 9oueuosal
J13aubew Aq pajewysa si siyl Ajiqois Jupjduy
uoI3d34ul 1o TgIA Juedwi-ad aaissaibold o3

anp sjuedwi 3jiqowuou Jo [eAowal 1o syuejdul
pa3e1b33ui03sso Ajjediuld Ajsnoiasad jo Ajjiqow
se pauyap si ydiym ‘syueidwi pajiey jo bunoen
-qns Aq pajew3sa si siy] “saupydwi Jo [pAIAING
suonesljdwod [eaibojoiq 1o/pue [e31uyd33 03 aNp
ainyonijseldns ay3 Jo sso| 939|dwod e se pauyap
SI ya1ym ‘sainyonastadns pajies jo buidengns
Aq pa1ewyse s siy] "sasn3onujsiadns Jo [DAIAINS e

siaded mainal ainjelay| pue

‘S3IPN1S 0J3]A Ul 10 |BWIUR ‘S3IPNIS JILI9ABPED
‘sbuipassoud aouaissyuod ‘syiodal |ed1uyda}
‘spoeu3sqe ‘s3odal 9sed 10311pa ay3 03 S19139)
‘S9say1 Qud ‘s|eli01Ipa ‘S19113| Se [|]9m se papn|d
X a19m sjue|dwi jo Juswade|d snosueynw
-1s 10 pake|ap yim uomdunfuod ul |eLdew

1V 9e[nonded 1o anbiuys3j 34e1b |jays uuap
snouabojne ayy buissasse saipnis ‘sjuaijed
pasiwoidwod Ajjesipaw buiajoaur saipnis

se ||]am se sjue|dwil pa3iasul Jo JIaquinu 1o
ainpadcoud |ed1bins ay3 Jo uoindudsap JuaPYyNs
-ul ‘poriad uoi3eAlasqo Jo yibus| paydadsun
:paldde a1am eL1931d uoisnIxa buimoljoy ay |

payidads Aj1es|d aq 01 pey sainpadold
|e21buns pue sjuejdwi pajsasul Jo Jaquinu

9yl pue ‘papnjpul aq p|noys sjuaiied aAl 1se3|
1€ ‘uonippe uj "jusawade|d juejdwi o3 Joud
uonlexiy maids-be| pue 3eib y20|q 1y ue yum
V¥V buisn sa1pnis uo pasndoj A|DAISN|IXD MIIA
-91 9Y] "S3INSEaW WO0OIN0 paqLdsap Ajsno
-1na1d ayy buissalppe Aq papnjpul a1am 34eib
)20|q 3uoq snouaboine yum pasedwod 3jelb
320|q (1v) Y3003 snousaboine ue yum (Yyy1)
uoijejuawbne abpLi 1ejoanje |elaie| buimol|oy
3w o023no juawiealy juejdw buissasse saipnis

0zl® 30 udsuaf-yd1ess

pauojjuaw jJoN

sabenbue| ysibu3-uou ui usIM s3ILIE
pUE 10}IP3 33 03 S193313| 1M sisAjeue aAndLids
-9p 9y} 10} PaI3PISUOD BLIIIID UOISN|IXD Y]

suoijedidde

uonejnpowoiqojoyd pue si03oe} yimolb jo
SUOI3RUIqUIOD pUB S32NJISU0D du0q palasulbua
}Jo sapsiRIdRIRYD 3y} pajybiybiy 3eyy uoije
-19uabal auoq [eI1oR}O|[IXELLIOIUEID JO PR Y2
Ul S9IPN3S [BWIUE PUB UBWNY UO S3|213JB 0AJA U]

|zI® 39 0jobuiydu

sjuejdw) 03 paje[al sainjie} 1o
suopned|dwod pajlodal pue (Ds]) uaizonb Ayjiq
-e3s juejdwi ‘(1gIA) sso| auoq |eutbiew ‘(sbuipuy

|ea160j03s1y uo s3iodal wouy) uoljewlo) auoq
Mmau jo abejuadiad ‘uonejuswbne/uoiiealasald
9bpu1 133 sabueyd su3awinjon abpu 1ej0aA)Y

san3d3lqo 1o/pue

‘ubisap ‘Abojopoy3iaw Je3jpun ue yym salpnis
(€) pue ‘(s[aA3] 3uawiyde3ze [edpulp 1o syydap
buiqoid *b6'3) uoizsanb pasndoy ay3 03 Jueas|al
-1l s3oadse bujzAjeue suonedignd (z) ‘syusaw
-ainseaw 3jqeyijuenb Inoyum sainpadoud
buiyjelb jo ssadons ay3 buiziodal saipnis (1)

Ajoannesadolsod

ow ¢ 3sed| 3e pariodal/painseawt

S9W01IN0 YUM saipnis (9) pue

‘34e4b auoq Jayjoue ym paxiwi Jou sem (g) pue
apisiieyd patedasd sem NG|y 21aym salpnis
() “(s30949p 2bpLI 10 S39)20S UOIIIRIIXD) SIUS
payelb (Dgly) 34elb suoq yjoo3 snousaboine
9J0oW 10 XIS Woly sawod3no buipiodal saipnys
(€) saipmys uewny (g) ‘ysibu3 ur sapnay (1)

¢, B 33 Imepieyepy

uoljen|eA’ s,awodINQ

LI} uoIsn|PX3

B3} uoIsSnU|

Apnis

14e16 43001 Builen|eas smMalAdl J13BWISAS JO UOIIBN|BAD SLIODINO PUB BLISILD UOISN|DXd puUB uoisnpu| | ajqel

European Journal of Dentistry ~ Vol. 18 No. 1/2024 © 2023. The Author(s).



An Umbrella Overview Hashemi et al.

44 Tooth Graft

SREIED)
juejdwi-11ad adA3-3duadsiyap 3e uieb auog
sasAjeue
(129D) oiydesbowoy payndwod weaq auo)

yipim abpu 1ej0aAY

:saw021n0 Aipwitd

uoejuswbne abpii 1ejoany

(uonoe1xa jo awn

ay3 1e bunsixa adojaAua ay3 UM SWN|oA
9bpu1 ay3 buiniasaid je pawie sainpadsold
3°1) 5393205 uonelIxe buintesaid Je pawie
SUOIIUAAIRIUI Jo A2BD1YD 33 Bulssasse saipnis
SaIpNIs [ewiuy

subisap Je3pun yim saipnis pue sylodal ase)

saInpad0ld uoI3dNI3SU0d3L AUOq

pue Adesay3 juejdwi papaau oym yijeay
|eJauab poob ui (saipn3s pajjoluod ut dnoib
13d g) sjuanzed | JO WNWIUIW B YHM SIS
9s5ed aA130adso13al/an13dadsold 1o ‘salpnis
[BUOIBAISSQO dA13D3ds0.33l[aA130adsold

‘(S1DD) S|el3 [BDIUID P3||0JIUOD ‘S| DY

NN_m Jo a}iB)Sneuewley

(wir) ssauydIy3 p10931SO

(%) @oeds moulely

(%) WD

(%) 48N

‘|eAlAIns juejdwi pue

‘suonedldwod ‘A3jiqe3s uedwi ‘sisAjeue du3aw
-oydiowolsty ay3 uj umoys se |e;jualod uoneld
-uabal pue ‘uonew.o} auoq ‘3ybiay 3yeib snuis
ay3 jo Ayiqess ‘buinyelb 1ayye 3ybray suoq pauien

SHETIEN S

S9joU [BDIUYID]

uoI31puod |edIpaW J13y3 buluoiuaw oYM
sjualjed uewny pajen|ead jeyl salpnis
snuis Alejjixew

9y3 1e1b 03 sauoq snousaboine yum paxiw
sem 43003 snouaboine yoiym ui saipnis

S|ewiue 1o} 3m g pue s323lqns uewny 1oy
bunyeib 1a3e ow 17 3se9| 3e jo pouad dn-mojjo4
sejdojje pue ‘yeibojje ‘yeibouax se

4ans sjeLazew Jay3o yum bungesb snuis buinid
-31 sdnoub |o13u0d 03 buledwod Aq euazew
1jelb panLIap-11003 ay3 Passasse jey salpnis
sishjeue

S3Rwoydiowoisty 1o [eaibojoisiy ‘Aydesbouu
-03 pandwod ‘Aydesboipe. djweloued 5003
d13soubelp buimol|oy ay3 Jo aUo 15e3| 3e Aq |eLia)
-ew Jelb panLsp-y3003 a3 bunenjeas saipms
aunpacold uongeuswbne snuis sy i sjetslew
1Je1b panLap-y3003 Jo asn ay3 bunen|eaa saipnis
‘uoneuawbne snujs buiobiapun (uewny Jo
[ewiue) s323lqns g 3ses| 3e buipnpui saipnis

PAEERILLITN

SsO|
uolsuawip abpu pue ‘4gN ‘sawod3no |ed1bojo3siH

OAIA X2 PUB OAJA U] ‘[ewljue u] Apnis

9Al 35B| 9y3 Jo uonediiqnd pue ‘Apnis
uewny ‘auoq |eI1JeJO|[IXBLOIURID Ul ApN1S

¢z 19 e||leqZeH

|eAOWIl
juejdwi o3 buipes| uoi3dayul 10 “IGIN dAISsaIb
-0.d ou ‘A31j1qow ou Se po03SIPUN SEM [BAIA
-Ins ‘sjuejdw |e3uap Jo4 Juawade|d juejdwi Joy
K1abuns A13usal buimojje ‘eale uone|iqeyas ay3
U1320|q 3Y3 40 dUBUIIUIEW 3] 3G 0} PIIPISUOI
SeM |BAIAINS gY 1Y "sBuipuly [e2160]03s1Y pue ‘S|an3)
auoq |euibiew ui sabueyd ‘gy |y ut uoidiosas pue
uteb suoq ‘syuejdwi pue gy1y jo suoizedrdwod
aA13e19dolsod pue -eijul 319M S9W0DIN0 Alepuo
3G *s91is pajusawbne a3 1e pase|d sjuejdu

JO |BAIAINS 33 PUe gy 1Y 9yl JO [BAIAINS 3Y]

sem juswabeuew Aydodie tejnqipuew pue Alej
-|Ixew ssasse 03 pazAjeue swod3no Atewnd sy

S3IPNIS 03N
ur (g) pue :s31odad ased pue saipnis [ewiue (7)
$bunyelb gy1v ueyy ainpasoud uoizejuawbne
9bp11 Jo 9dA3 1ayjo Aue 3no buihiied saipnis |ed
-uip (1) :buimoljoy ay3 a19m eLIRILID UOISN|IXT

sajep uoniedijqnd uo pasoduul 31am SUOIIDLIISIL
ou (9) ‘uewtan 1o ‘ysiueds ‘ysybu3 ui paysy
-qnd sapiile (g) syuanred aAly ueyy 1a3ealb
1Joyod 1o wue Apnis/sjuanied jo Jaquinu

(g) ‘ow g 3se3| 3e Jo dn-mo||0} (1) ‘sbulpuy
[e2160j03s1y pue ‘suoi3edjdwod ‘s3jel |eAIA
-1ns juejdw ‘uondiosal suoq ‘uieb suoq ‘a3el
|BAIAINS gY1V :eiep buimojjo} ays buipinoid
S9IpN3s uewny [ed1ulP (€) {Salas ased pue
‘S9IpPN3S |BUOIIIS-SSOID ‘SIIPNIS [04IUOI—-ISED
‘s31pN3s 110Y0d ‘s Y () :bunyesb (gy1v) 30|q
3001 43003 snouaboine yim uoneuswbne
abp11 1ej0aAje Jo saipn3s uewny [ed1uld (1)

;118 39 |[uog-|ezeg

B1EP 3|qB|IBABUN UM S9]D13Ie (G) pue
{sa1pn3s 21e31|dnp (f7) {359493Ul JO SWODINO

sjuiod awi3 dn-mojjo} pue

aul|aseq ay3 Y10q 38 paInseaw sem Jajawel
-ed pajeje.-uoilduny 21usb031s0 SUO Jse3| I8
(9) ¢s34e1D SSO-o01g uanib sem dnoib jo13u0d 3y;
() 'sDd1v 1o (INaqQV) Xi3ew unuap pazijeld
-uiwap snousboine buisn pajjeib aism dnoib
UOI3UIAIRIUL Y3 Ul sJudnled 4O saUs 1233p

uoijen|eA’ s,awWwodINQ

BLI9}ID UoISN[IX3

BLI9YID uoIsnpu|

Apnis

(panupuod) 1 3jqel

European Journal of Dentistry ~ Vol. 18 No. 1/2024 © 2023. The Author(s).



45

An Umbrella Overview Hashemi et al.

Tooth Graft

S[oA9] 10D pue

XNNY V110D ‘v-dINg ‘Z-dINg 104 Aesseoniw
pue ‘(D0) Aaioe uabijue upP[e303350 ‘(v
-d1v) Ananoe asejeydsoyd auijey||e ;pojwayd0ig
(¥-dINg pue z-diNg)

¥ pue g suia3oid duaboydiow auoq 10} pajRq
-e| (N-OI) Jaquinu 3s2|q033S0 paulejsounuiwl]
‘(d-v) obejuadiad sisausboibue ‘({D3A) 103084
yimoub |eljayiopus Jejnasea :pdibojounuwiuy
1ybi1ay auoq ur uoidiosas uesw pue jybiay
9U0Qq Ul 3SBIIDUI UBSW ‘BUOQq JB|OJAJE JY]

JO uoIsuaWIp |ejuUOZIIoy pue [ed131aA ‘(QdNIN)
Ajisuap auoq mau ueaw ‘(]gg) aseatdul Ajisusp
9uoq ‘(DINgG) JU91UOD [BI3UIW JUOQ ‘] I-01D
-lw pue | uo (AL/AgG) 2WN|OA INSSI3[aWN|OA
auoq ‘(o) Ausuap [eaindo :a1bojoippy

(Vv) ease pajuaw

-bne pue ‘(A\D) Yyapiw [e1sa.d ‘(D]g) 312e3U0d
juejdwi suoq ‘(Y49N) 9184 UOIeULIO) 3UOq
Mau ‘(vgl) ease auoq Jejndaqgesd ‘(V4GNIN)
B3I UOIJBLLLIO} 9U0q Mau ueaw ‘(AJININ)
SWN|OA UOIJBLWIIO) 3UOQ MaU ueaw :21bojo3sIH
au0q 1e|0dAE 3Y] JO uOISUIWIP

|ejuoZII0Y pue |ed1319A ‘yidap 39yd0d ul abueyd
‘OS1 “(ALY) @njea anbuoy [eAowal p2UID

papn|axa os|e a1am sjeuinol paxapul pajNgnd
pamalinal-19ad ul paysijqnd jou a1am ey
sa1pn3s "31Jelb auoq Y3003 yHM paxiw s|el1aleL
|[BUOINPPE Pasn A3y} I papN|IXa 1aM S3IPNIS

s3jnsal |eajwayd0lq 1o d1bojounwwy 3160
-olpeu “21bojo3s1y ‘|eaturd pajiodal () (310y
-0D [e21ul]d 104 3|qedijdde jou) sjeuazew 3e1b

13Y30 10 sjos3uo0d pajjelbun yum 3jesb suoq

Y1003 paltedwod Ajjeansiels (g) ‘1elb suoq

43003 JO JudWieal} passasse () ‘1DD paubisap
-||9m e 1o ‘Apn3s 3104od [eatul ‘1Y (1)

g B2peaeleyg pue aindieyn

pouad bujjeay
93 1334e Juswde|d Juejdwi Jo AJjIqisead
suoiledidwod aaneladoedjul [ea1bing
uolejuawbne 393705 UoIIdLIIXT
Uo13BA3| 10O} SnuIS
Aypqess yuejdu
juawade|d jueidwi jo A3ijiqisea
uolydiosas 3yesn
suoiedidwod aize1adolsod

:59WW021N0 AIDPU0I3S

y3jesy d1wa3sAs
pasiwoidwod yum syuanzed buipnpui saipnis e

3wWo0231N0 juswiealy A1lepuodss 1o

Krewd paypdads ay3 uo buiiodal saipnis

auelquiaw

1aieq 1o s3jesb |euoippe 3noym 1o

U3Im wioy 3e[ndi3led uj10320|q e Se pasn S|y e
(pabess)
juswade|d juejdwi 03 Joud 1o (Snosuejnw
-15) 3uawade|d juejdwi Jo awiy ay3 3e (sal
-pn3s P3[|0J3u0d ul) |V Uey3 J19Y3o s|ellalew
Jo/pue v buisn pawioyiad asam s3ex00s
uoI30eIIXd Jo uoizejuawbne Jo/pue uonea
-9[9 100|} snuis Alejjixew 1o/pue (UOI13ORIIXD
J0 aw ay3 e bunsixa adojeaua |e13|axs
a3 puoAaq swnjoA abpu ay3 buiseaidul
1e pawie sainpadoud *3°1) uoipejuswbne
1nojuod abpu 1ejoaaje 1o/pue sainpadold

uoijejuawbne abpu [ela3e] YoIyMm Ul SIIPNIS o

uoijen|eA’ s,awWwodINQ

BLI9}ID UoISN[IX3

BLI9YID uoIsnpu|

Apnis

(panupuod) 1 3jqel

European Journal of Dentistry ~ Vol. 18 No. 1/2024 © 2023. The Author(s).



46 Tooth Graft: An Umbrella Overview Hashemi et al.

Records identified through
PUBMED, MEDLINE,
EMBASE, Google scholar
databases

Records identified
through the Cochrane
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2 Included in qualitative

i) analysis

e/ 1

Fig. 1 Flowchart for the studies identified, screened, and included in
the study.

Scholar for articles published up until August 15, 2022,
considering language restrictions (only English) and PRISMA
guidelines. The search was performed using the Mesh medi-
cal subject heading and nonmesh terms in simple or multiple
conjunctions. The following keywords were used: (dent*)
AND (autogen*) AND (“autogenous tooth bone graft” OR
ATBG OR autogen OR tooth graft OR autolog OR ADDM OR
allogenous OR xenogenous). These filters were applied to the

Data Extraction

~Fig. 1 depicts the data extraction procedure utilized in this
study. =Fig. 2 summarizes the different methods and con-
ditions used for preparation of tooth bone graft material
reviewed by SRs/MA.

=Table 2 details the main characteristics of the studies
included. Data extraction from eligible publications was
based on systematic/meta-analysis review reports for the
tooth bone graft outcomes. Studies were included if they
focused on tooth grafting and were in English. Abstracts,
review articles, editorial articles, guidelines/protocols, and
articles not published with appropriate clinical outcomes
were excluded from the study.

Two independent reviewers (M.R. and Q.P.) determined
which studies were eligible for analysis (1.0 kappa). One
researcher (M.R.) was responsible for extracting qualitative
or quantitative data from the studies, while the second
researcher (Q.P.) was responsible for validating all qualified
information. Information collected included the author’s
name, the year and type of study, the number of patients,
an evaluation of outcomes, a comparison of results, and a
conclusion.

Data Analysis

There were significant differences between eligible articles
regarding participant inclusion criteria, populations, alter-
native procedures, and follow-up duration (=Table 2), indi-
cating a high degree of heterogeneity among studies. As a
result, it is unreasonable to assume that all reviews assessed

. . . . 24
search results: “systematic review” and “meta-analysis.” the same effect.
Tooth Bone Graft
Tooth = Combined used parts
initial Graftsize  with other of the fLooth] Sterilization
conditions P materials tooth P 2
Caries-free teeth in the Mixed with g Using some 5
: Hopeless : - ive ‘Wholevital  Whole non- Non & 8 with ethyl
wllc:‘l&fn ; w Particulate fl;blatt‘;k(tl) g]c‘_l; Sk vital tooth parts w:[t'; the demimeakzing Demineralizing b
involved in Mixed with
advanced . Platelet-rich Soft tissue Hard tissue - . HCL ethylene
periodontiti Stices plasma management used parts Defattening|  Dehydration (0.2-0.6N) dioxide
s (PRP)
i Mixed with Pl = . Dentineand  Dentinand m EDTA Ethylene
W Blocks Bio-Oss ::gmp:la‘l) Dentin cementum enamel iy (Lyvph;‘lizzﬁvn (10%) oxide
: Attached .
Mixed with Z o S Stored in
Fractired Sartie Soft usfa!ue Dentine and u“}" 20 | eyl alcohol
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Fig. 2 A flow diagram of the different methods of tooth bone graft preparation used is presented.
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Fig. 3 The Assessment of Multiple Systematic Reviews 2 (AMSTAR2).

Bias Risk Assessment

We used 16 questions from the Assessment of Multiple
Systematic Reviews 2 (AMSR2)?° tool to assess the quality
of systematic/meta-analysis review studies based on the risk
of bias assessment (=~Fig. 3). Each article was ultimately
assigned a score that indicates the likelihood of bias in the
study. If 8 to 11 questions were answered positively, the risk
of bias was low; if 4 to 7 questions were answered positively,
the risk of bias was moderate. The risk of bias was deemed
high if fewer than three questions received positive
responses.2® Two qualified researchers assessed the articles
(kappa=0.90). Inconsistency and ambiguity were resolved
through discussions. The third investigator assisted in re-
solving unresolved issues.

Results

Screening of Systematic|Meta-Analysis Reviews

The PubMed, MEDLINE, EMBASE, Cochrane library, and
Google Scholar databases yielded 50 systematic/meta-anal-
ysis review articles. After removing duplicate sources, the
titles and abstracts of 29 studies remained to be examined.
After thoroughly evaluating these publications, 21 met the
eligibility criteria, and their full papers were read. Finally,
nine review articles'>~23 were selected for data extraction in
the present umbrella study. =~Fig. 1 and =Table 2 detail the
research strategy and summarize the most important char-
acteristics of the articles. Regarding the inclusion and exclu-
sion criteria and evaluation of outcomes, the included SRs
exhibited a wide range of approaches (~Table 1). There was

Tooth Graft: An Umbrella Overview Hashemi et al.

Ex clude study justification
Include studies details

Risk of bias(RoB)

Statistical methods

RoB onmeta-analysis

RoB inindividual studies
Explanation forheterogeneity
Conflict ofinterest

Funding sources
Publicationbias

AMSTAR-2 items

Partial yes No

o= =

only a slight overlap between the reviews that utilized tooth
grafts (~Table 3).

Evidence Quality

AMSR2 was used to evaluate the risk of bias. The level of bias
in the study was classified as high, medium, or low based on
the number of correct answers (=Fig. 3). The risk of bias in
this study (including all systematic and meta-analysis
reviews) was low. Clinical evidence consisted of articles
with a low risk of bias. To this end, low-risk studies accounted
for 100% of the study volume (~Fig. 3).

Characteristics of Systematic Reviews

=Tables 1 and 2 provide general information about each
systematic/meta-analysis review. In addition, authors and
publication year, number and type of studies, type of analy-
sis, interventions, outcomes, bias risk, key findings, inclusion
and exclusion criteria, and outcome evaluation of each
SR/MA are reported. =Fig. 2 summarizes different methods
and conditions used for preparation of tooth bone graft
material reviewed by SRs/MA.

Mahardawi et al conducted a systematic review that
included 20 studies.'” Li et al systematically searched eight
databases for RCT studies. The included studies’ quality was
assessed using the Cochrane Collaboration’s risk tool, and the
data were analyzed using Stata 15.0 software.'® PRISMA
guidelines were used in the study of Bazal-Bonelli et al,
and the search was conducted in four databases. The New-
castle-Ottawa Quality Assessment Scale'” was used to assess
the quality of the selected studies.

European Journal of Dentistry ~ Vol. 18 No. 1/2024 © 2023. The Author(s).
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Table 3 (Continued)

Hazballa
et al?3

Ramanauskaite

et al?2

golo

Inchin
et al?’

Li et al'®

Mahardawi
et al’®

Bazal-Bonelli

et al'’

Jensen

Starch-
et al?®

Shavit
et al'®

Gharpure
and

Bhatavadekar'®

Study

Sanchez-Labrador et al®®

Santos et al®®

Schwarz et al®’

Schwarz et al*®

Schwarz et al*®
Shejali et alfo

Sohn and Moon®'
Valdec et al®?

Wang et al®3

Wu et al®

Xiao et al®®
Xu et al®®

Yiiceer-Cetiner et al®’

Tooth Graft: An Umbrella Overview Hashemi et al.

In the systematic review conducted by Gharpure and
Bhatavadekar, a search was conducted to identify animal
and human clinical studies and their risk of bias.'® In the
systematic study by Shavit et al, a database search was
conducted to identify articles on dental bone grafting in
sinus augmentation.'® In a systematic review by Starch-
Jensen et al, searches were conducted in three databases.
The Cochrane risk of bias tools, the Newcastle-Ottawa scale,
and the GRADE system were utilized to evaluate the quality
of included studies.?? In the research conducted by Inchin-
golo et al, four databases were queried.?! In the Ramanaus-
kaite et al systematic review, six studies met the criteria for
inclusion. Autogenous teeth were utilized in lateral rein-
forcement, demineralized dentin matrix, vertical reinforce-
ment of sockets after extraction, and height of the lateral
sinus floor.?

In the systematic review by Mahardawi et al, alveolar
bone dimensions were reported for heights ranging from
-0.64 to +2.26 mm and widths ranging from -1.21 to +-
0.41 mm. In addition, a significant increase in the dimensions
of the additional sites was observed. The survival rate was
98.8% for delayed implant placement and 97.4% for immedi-
ate implant placement. Furthermore, utilizing this graft
increased the percentage of ossification and bone volume
at different time points after surgery.'”

Li et al performed a systematic review of seven RCTs
involving 220 patients. These studies observed an insignifi-
cant difference in the amount of new bone formation or
implant stability. In addition, sinus height and the percent-
age of residual graft material were significantly lower in
patients who received ADDM grafts than in those who
received Bio-Oss grafts.!®

In the review by Bazal-Bonelli et al, seven studies involv-
ing 136 patients met the inclusion criteria and were exam-
ined. Among the patients, 118 were treated with autogenous
tooth root blocks (15.99% survival), and 26 were treated with
autogenous bone blocks (100% survival). The average bone
formation in tooth root blocks was comparable to autologous
bone formation. Additionally, the implant survival rate in
autogenous tooth root blocks was 98.32%."

In the systematic review by Gharpure and Bhatavadekar,
the inclusion criteria were met by 18 animal-controlled and
8 human RCTs involving 184 patients. High levels of hetero-
geneity existed between the selected studies. In more than
half of the studies (71.42% of clinical studies and 55.56% of
animal studies), tooth and bone grafting did not demonstrate
a statistically significant difference between the tooth bone
graft and the control group. In addition, 50% of clinical trials
and 63.33% of animal studies posed a low risk of bias.
Moreover, 350 patients exhibited adverse effects (18.86%).'8

Seven articles met the inclusion criteria for the systematic
study by Shavit et al. Data extraction was based on the
diagnostic tool type, which included residual alveolar height,
increased graft height, and absorption height.'?

In a review conducted by Starch-Jensen et al, three studies
met the criteria for inclusion. Comparing these studies
revealed no statistically significant differences between the
two treatment methods regarding short-term implant

European Journal of Dentistry ~ Vol. 18 No. 1/2024 © 2023. The Author(s).

51



52

Tooth Graft: An Umbrella Overview Hashemi et al.

survival, the health of the tissue surrounding the implant, or
the occurrence of complications. In contrast, the tooth block
resulted in a significantly narrower alveolar ridge than the
bone block. However, short-term mucositis was reported
more prevalent around dental implants with dental blocks.?°

In the survey performed by Inchingolo et al, 304 articles
met the criteria for inclusion. Based on the bone substitute
utilized, these articles were divided into alloplastic, autolo-
gous, xenograft, platelet-derived, laser therapy, microbiota,
and mesenchymal cell groups.?'

Hazballa et al concluded that a dental matrix is a viable
option for autologous transplantation because it does not
cause an antigenic reaction, permits three-dimensional bone
reconstruction, is simple to prepare, and is cost-effective.?3

Discussion

This umbrella review investigates available evidence regard-
ing using tooth substitutes as bone grafting material in the
oral and maxillofacial regions. Due to the availability of
numerous recent SRs, it became evident that an umbrella
review approach should be adopted to avoid duplication of
available evidence and to cover all tooth graft techniques
comprehensively. This approach was also supported by the
fact that most published SRs considered a variety of tooth
graft preparation or outcome evaluation techniques. This
heterogeneity prevents most of them from conducting a
meta-analysis to determine the extent of this graft’s effec-
tiveness. In this umbrella review, 9'°"23 systematic/meta-
analysis articles comprising 81 (23 RCTs and 58 non-RCTs)
articles were included. The outcomes extracted from these
umbrella studies were associated with tooth graft
procedures.

All included studies stated that additional long-term
research is necessary to confirm their findings. Only one
systematic review, which included a meta-analysis, com-
pared the clinical outcomes of demineralized dentin grafts
and Bio-Oss and concluded that they are equally effective for
augmenting oral bone defects.'® A systematic review on
tooth root blocks concluded that reconstruction of alveolar
crests using autogenous tooth root blocks appears to be an
adequate solution for single-tooth gaps and low grades of
bone atrophy in terms of the survival of the bone block and
the implants placed afterward.”

According to several review articles, the tooth bone graft
offers no additional benefits over other graft materials. In
addition, the lack of predictability regarding resorption
time and clinical success and the lack of standard processing
methods restrict the use of this material in clinical prac-
tice.’® Others have demonstrated that the bone formation
capacity of autogenous tooth graft is comparable to or
greater than that of Bio-Oss or the combination of allograft
and xenograft, particularly when used in the maxillary
sinus.'® Following LARA with autogenous tooth block graft,
studies indicate a high short-term implant survival and
implant stability index. After 26 weeks of functional im-
plant loading, the peri-implant tissue health following
LARA with the two treatment modalities was reported to

European Journal of Dentistry ~ Vol. 18 No. 1/2024 © 2023. The Author(s).

be comparable. However, a higher incidence of short-term
peri-implantitis was observed after LARA with autogenous
tooth block grafting.2°

The most definitive data for evaluating the osteogenic
capability of bone graft material'® were derived from the
histological analysis of human tissue specimens harvested
from graft sites. Nevertheless, each study provides a variety
of outcome evaluations, such as clinical, radiological, and
histological outcomes. Regarding the follow-up duration, SRs
did not apply any limitations and the included primary
studies showed a variety from 2 weeks to 4 years of fol-
low-up (mostly 6 months). Due to its close proximity to the
implant surface %% the dental matrix shows promise as a
biomaterial for preserving the alveolar ridge. The initial
condition of the extracted tooth, its combination with other
materials (Bio-Oss, Platelet-rich plasma (PRP), Platelet-Rich-
Fibrin (PRF)), the size and shape of the particles (ground,
sliced, or in block form), treatment (materials used for
demineralization and sterilization), composition (enamel,
dentin, cementum, pulp, and soft tissue), and graft dimen-
sions were not standardized among the selected studies.

In addition, except for one study'® that focused solely on
sinus augmentation, other studies did not specify the loca-
tion of the augmented alveolar bone. Inadequate homogene-
ity and standardization in the processing of graft material
make comparisons with other materials more difficult and
diminish the graft material’s clinical value. In conclusion, it is
evident that the reviewed articles displayed significant
heterogeneity and that the original studies are inconclusive
and require additional research on this topic. However, given
the risks of transplant rejection and the difficulty of obtain-
ing autogenous graft material, tooth grafting can be recom-
mended with caution.

Conclusion and Recommendation

Autogenous tooth bone grafts appear to be effective in oral
defect reconstructions compared to Bio-Oss, autogenous
bone blocks, or no-grafts, despite the heterogeneity of the
included SRs and primary studies, as confirmed by the
results of the current umbrella overview. There is some
evidence that these techniques improve clinical, histological,
or radiological outcomes; however, additional research is
needed to inform guideline development and to ensure that
treatment recommendations are based on long-term clinical
outcomes. There is a clear need to increase the emphasis on
using tooth bone grafts in managing alveolar ridge resorption
as a mainstream option, as the conventional approaches such
as Bio-0ss or autogenous bone blocks are prohibited due to
cost or surgical site morbidity.
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