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Maxillary sinus floor augmentation with anorganic bovine bone
. Histologic evaluation in humans

Woo—Kyung Son, Seung—Yun Shin, Seung—Min Yang, Seung—Beom Kye
Department of Periodontics, Samsung Medical Center, Sungkyunkwan University School of Medicine

ABSTRACT

Purpose: The aim of this report is to investigate the efficacy of anorganic bovine bone xenograﬁ(Bio-Oss®) at maxillary
sinus floor augmentation.

Materials and methods: Two male patients who missed maxillary posterior teeth were included. They were performed
maxillary sinus floor augmentation using anorganic bovine bone xenograft(Bio-Oss®). After 10 or 13 months, the regenerated
tissues were harvested using trephine drills with 2 or 4mm diameter and non-decalcified specimens were made. The
specimens were examined histologically and histomorphometrically to investigate graft resorption and new bone formation.
Results: Newly formed bone was in contact with Bio-Oss® particles directly without any gap between the bone and the
patticles. The proportions of newly formed bone were 23.4~25.3% in patient 1(Pt.1) and 28.8% in patient 2(Pt.2). And the
proportions of remained Bio-Oss® were 29.7-30.2% in Pt.1 and 29.2% in Pt.2. The fixtures installed at augmented area
showed good stability and the augmented bone height was maintained well.

Conclusion: Anorganic bovine bone xenograft(Bio-Oss®) has high osteoconductivity and helps new bone formation, so that
it can be used in maxillary sinus floor augmentation. (J Korean Acad Periodontol 2009;39:95-102)
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Figure 1. Preoperative panoramic view,

Figure 3. Intracperative view of Left side.
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Figure 4. postoperative panoramic view(10months),

(Right) |

(Left)

B : Bio-Oss® particle
N : Newly formed bone

Figure 5. Hjstologic view after 10months.,

Table 1, Histomorphometric analysis(%)

t 1(10months)

Newly formed bone 25 24 29
Bio-Oss® 30 30 29
Soft tissue 45 46 42
Perimeter 418 40.6 443
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B : Bio-Oss® particle
N : Newly formed bone

Figure 8. Hisiologic view after 13monihs,



J Korean Acad Periodontol 2009;39(1)

% olga TYAZIH
HAS E3lo] A= /L/\(I)J—T'— i Z]_hx: Bio—0Oss” SpLe
, Bio-0ss” ¢Jate] #

}J\
A 2 Aol F AET st 31% = 2ol v

292 mmolx) AKE Bio-Oss® A}, loose con—
nective tissue7} TEEIQE Bio-Oss® QAK= G AJ2ss)
lamellar bone L& Eeio] Q1o Bio—Oss® R[S}
NBE A WESRD Qiom] T Aolol] B71o] £t
9T Bro0s® b RS BAE Ao 5
ASNTHFig, 5).

24 Aashy 2H Ak SEle AN 2.9,
Bio—Oss® &} 29.7%, A1z7] 45%0] Bl&-S Helom A
A Bio-Oss” ¢4 B2l Zo] & 41.8%0)A) AT} W=
3l Qo) F&EoMw GARE AdE Kol AT
23.4%, Bio— Oss” AL 30,92%, AR 46, 4%0] vIES H
gon, WA Bio-Oss® 7k EF 7o) & 4062004 A4

3 H&SR 9t Table 1),

&=

654 AL FRIRE o]F §iE R YEHEE Fln
Aths AR YHsirh 2EET Qe B AU
QGO (PP2=184 mg/dl), Wi Tl oF 9 agpirin E-8

SOl o 04 4 46 4% S Wnhles,

A /\l }&B}UP HP/\V\ *} I 1

XWF ﬂxﬂ’ﬂ
7"]53%7]% ?-‘J%%F’i ot & FANRE ARE X‘f%‘ﬁm
2 A0, Bio—Oss® U Bio-Gide™Z o]&3} Ao}
B s ABSIStERg, 1)

A A sheshl b AR Ao
o A9 B50IB W 16T ke 01
5.

aBveE Yoz Bl ¥ $AS g 9.

2o wHoR ek 97t
= QEREE obd 4w
Qgrom], BRAS X234 WA A 1874

o] A Lol Bio~Oss®‘?J?<}7} B3ks] TEE lamellar

Anorganic bovine boneS OIRTh HUEK JHhie

bone Q& E2io] Q1 94| I3 Bio—Oss” QAL &
4 OPARS TWREA I 71219 Bio-Oss® YAEE 4l
off elste] Mz AANE 25 A QUtHFg. 9).
A&k B4 A7} AT 28 8%, Bio—Oss® 29,.2%,
42929 Bl&E Helem, WA FHof viske] A1
o] tht 27 474 Rk A4 Bio-Oss” F
% 44,3900 AET HE55RL QI9IcKTable 1),

o
mh‘

BN
2,

e
BN
»

i
otk
o

(e}

)
L

o] 7p2] Zo|AAE o 8T AeFEAl A Al A9
UZHE BES] st ‘i%’% A7E HALE
Daelemans 52 X7} o4

715 B3t 6.85%9) 1+ HuleS
Hallman -8 bovine bonei} 1}71*1'4 8:9 BFHL o]l
Al §.3%2] YJEHE AugS S BU3I9F?. Bovine bone
% GO oif] olir} o 58 438 20l 47
o] JEE]Qir) Valentini £~2 anorganic bovine bone ©]
2A) B 6,599 laadlng 717F E0t 96,899 =& NE
$o wusigon® o= DFDBA ol®Al9] 90%°
Hallman®] A7k 3 383 olf A9 A7 nr} w2
WZeg uel Aolnh, & Znie] A A F2le) B

oAl A= QEHUEES A7 T 10719 =9 A, |
AAARL BA glo] & fAjEgledt, 71s % v 71 7kt
Feke] Tato] Qg Aol

Piattelli & Bio— —Oss"E o) g3]o] Ale)
A8 HES 20v89] FRloA] AN WILE ASIGIT
6, 9, 1871 2 2t} 41d0] |t SO A £HE

FBIACFY . Piatelli®] Hol|A], 67H%X&H0ﬂ}-;~ Bio—Oss”

QAL AR Sele] gigton], 1 Aol Bo] 24
sh ook, wE BuS 9 BRAES] FE DR
o}, o7 eRelle 6l ERe) 228 AT FARBIGOH,
18Rl AdEe] dert S Eobdon, AdER
2} 9= Harversian canal®e TEAE AT B A toc o]
oF AR 2282 517401 TEE Lee 52 671Y0]
A 12787H] A7t KFERe Ft AgEe] ulgo] 18%
oA 26%2 F7ISHE AR WHSIH R, Valentini o]
Aol 67HUMol Bio-Oss® YAP7h 39%, AEC]
219% EAfsrgon, 127088l Bio—Oss® YA7F 27%,

AAEol 28% B AT B4l O SR s

Aol

A Aeg

A

99



RO, 10709 2L 137heAe) 2As Ade Bad
B AFolaE AVEo) 27t 27 19] A3l 2%, 95

oAl 25%, Z7] Il 20%0H, Bio—Oss® YAK= 7kt
8 19 2, 95 ZFoA 30%, ST oA 20%E Ho,
F a9 127H‘.’4_1419} 'n‘*F’]' e de # ‘“EP

@5—— J)r%-_lﬂi&’ﬂ Bio—Oss®€] z(jEH o Blsiglon

, 19973 Valentini 5-2 DFDBAS} Bio—Oss'9] &3
o] AR o84} Bio-Oss® M0 2= ARIZo] AE3}aL ¢
91} DFDBA FH OB connective tissuedto] FAH
AL THEH Bio—-Oss™9] 53t TATA)S Hasigict
® 8 Lo ME Bio-Oss 9} & }0] glo] A4 A&

e AES BT = AUt

B AoA 1370971 Bio—Oss™7} S45A] Y
3| HoRle &4 E?{;‘F]’ Bio—Oss «] T 75 o5
of thafr= oAo] £& io—Oss"7}

G471 S ek, o-Ous® SIS} GERIE e
3 A3tk 0 BV} 5 pin sl

, Hallman 5-& Bio—Oss _4 Lg Iy} 2= B9
dimensiong 23 A)ZF $A5H= Hlof AHow Zasic}
51 e,

AZHOR AOIEA YL A o] 4y
YEVEL YA, PR PRy, 2HE,
EAASIY A ofae] A7 AP Pt Bk
B WS S Aol ZRE B4 3 %
Ahe) Bgo] wE Wl YBUE B et 9% 5
of ot WEe] #71om Wag Fe

2

1. Bays R. The pathophysiology and anatomy of edentulous
bone loss. Reconstructive Preprosthetic Oral and Maxillofacial
Surgery 1986;1:1-17.

2. Galindo-Moreno P, Avila G, Fernandez-Barbero JE et al.
Evaluation of sinus floor elevation using a composite bone
graft mixture. Clin Oral Impl Res 2007;18:376-382.

3. Zinner ID, Small SA. Maxillary sinus grafts and prosthetic
management. Implant Dentistry:From Failure to Success.
Ist edition. Hong kong. Quintessence Books 2004;99-100.

4, Kamada M, Shimazu K, Aoki H et al. Maxillary sinusitis

caused by oral implants. Practica Oto-Rhino-Laryngologica

100

10.

12.

13.

14.

15.

16.

17.

CHELR I=n1Bt5|X| 20001 393 13

2003;96:231-236.

. Galindo-Moreno P, Sanchez-Fernandez E, Avila G et al

Migration of implants into the maxillary sinus: two clinical

cases. Int J Oral Maxillofac Implants. 2005;20:291-295.

. Van den Bergh JPA, Ten Bruggenkate CM, Disch FIM et

al. Anatomical aspects of sinus floor elevation. Clin Oral

Impl Res 2000;11:256-265.

. Jensen OT. The Sinus Bone Graft. 2nd edition. Quintessence

Books. 2006;211-219.

. Davies JE. In vitro modeling of the bone/implant interface.

Anatomical Record. 1996;245:426-445.

. Wallace SS, Froum $J. Effect of Maxillary sinus augmen-

tation on the survival of endosseous dental implants. A
systematic review. Ann Periodontol. 2003;8:328-343.

Del Fabbro M, Testori T, Francetti L et al. Systematic re-
view of survival rates for implants placed in the grafted
maxillary sinus. Int J Periodontics Restorative Dent. 2004;24:
565-577.

. Daelemans P, Hermans M, Godet F et al. Autologous bone

graft to augment the maxillary sinus in conjunction with
immediate endosseous implants: a retrospective study up to
5 years. Int J Periodontics Restorative Dent. 1997;17:27-39.
Hallman M, Sennerby L, Lundgren S. A clinical and histo-
logic evaluation of implant integration in the posterior
maxilla after sinus floor augmentation with autogenous
bone, bovine hydroxyapatite, or a 20:80 mixture. Int J Oral
Maxillofac Implants. 2002;17:635-643.

Valentini P, Abensur DJ. Maxillary sinus grafting with
anorganic bovine bone: A clinical report of long-term
results. Int J Oral Maxillofac Implants. 2003;18:556-560.
Piattelli M, Favero GA, Scarano A et al. Bone reactions to
anorganic bovine bone(BioOss) used in sinus augmentation
procedures: A histologic long-term report of 20 cases in
humans. Int J Oral Maxillofac Implants. 1999;14:835-840.
Lee YM, Shin SY, Kim JY et al. Bone reaction to bovine
hydroxyapatite for maxillary sinus floor augmentation:
Histologic results in humans. Int J Periodontics Restorative
Dent. 2006;26:471-481.

Valentini P, Abensur D, Wenz Bet al. Sinus grafting with
porous bone mineral(BioOss) for implant placement: A
5-year study on 15 patients. Int J Periodontics Restorative
Dent. 2000;20:245-253.

Hammerle CHF, Chiantella GC, Karring T et al. The effect

of a deproteinized bovine bone mineral on bone re-



J Korean Acad Pericdontol 2009;39(1)

generation around titanjum dental implants. Clin Oral Impl
Res. 1998;9:151-162.

18. Valentini P, Abensur D, Densari D et al. Histological eval-

uation of BioOss in a 2-stage sinus floor elevation and im-

plantation procedure. A human case report. Clin Oral Impl

Anorganic bovine bone2 025t AlRIEX] HANEC] ZEGHE Ty}

Res. 1998;9:59-64.

. Scarano A, Pecora G, Piattelli M et al. Osseointegration in

a sinus augmented with bovine porous mineral: Histological
results in an implant retrieved 4 years after insertion. A
case report. J Periodontol. 2004;75:1161-1166.

101






