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Maxillary Sinus Grafts for Endosseous
Implant Placement: A Literature Review

Seung-Byung Park, Su-Gwan Kim, Sung-Moon Baek, Yu-Seok Ahn, Kyung-Nam Moon,

Woo-Jin Jeon, Ji-Su Oh, Jeong-Hoon Lee, Jae-Hyung Im, Kyung-Hwan Yoo, Jin-Ha Kim

Abstract

This study sought to evaluate the effect of the type of grafts used in sinus lifting. A review of literature
through MEDLINE search covering the period 1980 ~ 2006 was performed. After screening, this study was
narrowed down to 2,452 patients receiving sinus lift grafts wherein 7,151 implants were placed. In this study,
the types of grafts used in sinus augmentation were autogenous bone, allogenic bone, corticocancellous block
bone, and various alloplastic materials. The success rate varied from 69% to 100% depending on the graft
material type. The highest success rate was reported for the autogenous bone, with high success rates recorded
for the most part in most studies.
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Introduction

An important aspect of dental implant treatment is to
provide long-term, safe anchorage for prosthesis1-7). The
maxillary sinus is a living tissue wherein resorption and
deposition occur continuously; thus, its shape and location
can change over time. In the maxillary molar area, bone
resorption caused by early tooth extraction can cause the
maxillary sinus to expand.  The maxillary sinus volume can
also be increased by pneumatization of the inferior border,
allowing the alveolar crest to approach the maxillary sinus.
Since this is disadvantageous for implant placement,
maxillary sinus grafts have been developed to improve
osseointegration for implant placement.
Boyne and James9) reported maxillary sinus floor elevation
with autogenous bone grafts when the resorption of the
alveolar bone is minimal, and the anteroposterior
relationship is normal with regard to the maxillary sinus
floor elevation as the technique introduced by Tatum8). A
lateral approach for maxillary sinus floor elevation was later
introduced by Tatum (1986)8), with a modified method
developed by Wood and Moore10). In these procedures,
compensating for insufficient alveolar bone height entailed
the use of various bone graft materials separately and in
combination including autogenous bone, allogenic bone,
xenogenic bone, and synthetic bone; many complications
have been reported, however11) (Table I). 

This study reviewed reports on patients who underwent
maxillary sinus floor elevation to overcome the problem of
insufficient residual bone volume for implant placement in
the maxillary molar area and assessed the prognosis after
implant placement according to the material used for the
maxillary sinus bone graft.

Materials and methods

A Medline search was conducted using the keywords sinus
augmentation and bone materials, yielding 213 articles
related to maxillary sinus floor elevation surgery published
between 1980 and 2006; of these, 47 articles met the study
criteria.
The types of graft materials reported in literature were
subdivided (Table II). The selected reports were analyzed
with emphasis on the types of graft materials and the
success rate of implants.

Results

We reviewed 47 papers describing the placement of 7,152
implants in 2,452 patients. The use of various bone graft

Table I. Intraoperative, early-postoperative, and late-postoperative
complications and sequelae following sinus bone grafts

Complications Sequelae
Intraoperative
Bleeding Obstruction of ostium
Tear in buccal flap Inadequate bone grafting
Perforation of sinus membrane Damage to adjacent teeth
Early post-operative
Wound dehiscence Acute infection
Bleeding Loss of graft material
Exposure of membrane Failure of implant
Parenthesia of infra-orbital nerve Oro-antral fistula
Late post-operative
Loss of graft material Invasion of soft tissue to bony window
Failure of implant Cyst in maxillary sinus
Oro-antral fistula Chronic maxillary sinusitis
Migration of implant Chronic infection
Sequelae due to inadequate Chronic pain
bone grafting
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Table II. Graft Types 

A. Block
Non-vascularized
Iliac
Calvarium
Rib
Mandible: symphysis
Maxilla: tuberosity
Source unknown

B. Particulate
1. Autogenous

Iliac
Tibia
Mandible: ramus and coronoid process

2. Alloplastic plus allogenic: HA + DFDB
3. Autogenous plus allogenic: iliac + DFDB
4. Autogenous plus alloplastic: iliac + HA,

Source unknown + HA

Su-Gwan Kim et al : Maxillary Sinus Grafts for Endosseous Implant Placement: A
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HA, hydroxyapatite; DFDBA, demineralized freeze-dried bone
allograft.
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Table III. Longitudinal reports on sinus elevation
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Kent & Block15)
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69%
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graft site

18 cases of  
Block & Kent26)

32 51 173
Au (iliac bone) 

75%(1993) ZB+DFDBA 
(1:1) 33

Tolman27) (1993) 20 Au (hip) 93%
Small et al.28)

27 45 111
DMB+porous No 

100%(1993) HA perforation
Lozada et al.29)

120 69 298 Au+Al+Ap 85%(1993)
Raghoebar Perforation
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materials and implants was reported, and the success rate
varied from 69% to 100% depending on the graft material
types. The follow-up periods varied from zero to ten years.
The highest success rate was reported for autogenous bone.
The success rate of using autogenous bone grafts was high;
ditto for the success rates of using synthetic bone and
mixture of autogenous and allogenic bone. 
Different types of implants and graft materials were used;

high success rates were reported in most studies (Table III).

Discussion

In this review, we examined the effects on the success of the
implants by the types of bone graft materials used in
maxillary sinus grafts and the complications that developed
during maxillary sinus floor elevation. 
During the maxillary sinus floor elevation procedure,
several complications may arise including hemorrhage in
the membrane and bony window, but this can typically be
managed by cauterization. The maxillary sinus may also
become perforated. In particular, if the membrane becomes
perforated, it may be repaired by utilizing a collagen
membrane. Thus, careful control is needed to avoid such
injuries.
To ensure the complete healing of the graft materials,
patients should advise to wait for a minimum of 14 months
prior to implant placement. According to an analysis of
maxillary sinus bone grafts during the 1996 Sinus Graft
Consensus Conference12), 79 (48%) out of the 164 failures
were due to complications during surgery; among said
complications, 38 (48%) were associated with the perforation
of the maxillary sinus membrane. Triplett and Schow56)

recommended the use of block bone instead of particle types
for cases involving perforation measuring more than 5mm32).
Jensen et al34) reported that the perforation of the maxillary
sinus membrane occurred in 35% of the cases; among those
cases involving transplanted autogenous bones, there were
no reported instances of infection.
Residual bone height prior to surgery is an important factor
influencing the success or failure of implants. Implant
removal can readily occur in cases of insufficient alveolar
bone height, in which case a maxillary sinus floor bone graft
should be performed. Jensen and Greer57) reported a very
low success rate in cases involving less than 3mm of bone
as well as improved outcome with the use of grafts in cases
of 7~9mm of bone. Within the maxillary sinus, two ~ four

Table III. Longitudinal reports on sinus elevation
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Au, autogenous bone graft; Al, allogenic bone; Ap, alloplastic materials; osteogen, HA
resorb; DMB, demineralized bone; xeno, xenogenic bone; DFDBA, demineralized
freeze-dried bone allograft; tuber, maxillary tuberosity; HA, hydroxyapatite; Y, years;
M, months; Perfo, Perforation.
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15mm implants could be placed depending on the size of the
maxillary sinus. Wheeler, et al58) suggested the placement of
13mm implants after sinus bone graft for best results.
The three- and five-year cumulative success rates reported
during the 1996 Sinus Graft Consensus Conference12) are
shown in Table IV. Many other graft materials have been
used for maxillary sinus bone grafts14,31,59-66), but autogenous
bone harvested from the patient is considered ideal. In
particular, autogenous bone is the best choice for areas of
defective bone since it does not induce an immune response,
and it has both osteoinductive and osteogenetic functions;
hence its greater potential compared to allogenic bones.
Note, however, that the adhesion of bones undergoing
remodeling can be destroyed if load is applied during the
healing periods63). Autogenous bone has the advantages of
faster bone formation and remodeling including higher
acceptability. Nonetheless, it has one obvious shortcoming:
it requires a second surgical procedure. Typical donor areas
include the iliac crest, ramus, maxillary tuberosity, and
mandibular symphysis, and they have been used according
to the type of powder, fragments, segments, and other
shapes9,10,18,25,30,67,68). Ziccardi, et al recommend autogenous
bone in cases where the residual alveolar crest is less than
2mm68). In cases of allogenic bone graft in the interior of the
maxillary sinus, new bone formation is limited, typically
occurring only in the vicinity of the maxillary sinus floor. In
addition, insufficient hardness, abundant scar tissue, and
long distance from the maxillary sinus floor reduce the
viability of the bone69).
For allogenic bone that has been decalcified and freeze-
dried (DFDB), the level of bone morphogenic proteins

varies depending on the preparation process; hence the
varying osteoinductive potential. In fact, bone formation by
osteoconduction rather than osteoinduction is likely. Note,
however, that the use of a 1:1 mixture of autogenous and
demineralized bone has been found to increase the volume
of graft material and density of the transplanted cells. A
synergistic response induced greater bone formation
compared to the use of a single graft material63).
Nonetheless, Holmes et al claimed that the risk of infection
with DFDB was higher, and that more than twelve months
may be required for the bone to mature enough to allow
implant placement. Thus, DFDB is not the best choice for
maxillary sinus floor elevation with implant placement. 
The biocompatibility of xenogenic bones (e.g., Bio-Oss) and
hydroxyapatite (HA) is an important factor. They provide
sufficient space for new bone to grow as scaffold, and
additional surgery is not required. Still, these materials lack
osteoinductive properties, the risk of infection is higher, and
their ability to withstand masticatory pressure following
implant placement is unclear. Thus, these materials are used
in combination in cases involving insufficient autogenous
bone. For the osseointegration of implant to bone,
autogenous bone should ideally be present in the vicinity of
the implant. The filling of adjacent space with bone
substitution materials is also recommended since they play a
role in repairing alveolar bone defect.

Conclusions

Maxillary sinus elevation has been widely used in
combination with bone grafting in cases of insufficient
alveolar bone height for implant placement. Because of the
structure of the maxillary sinus, however, many
complications can occur during the procedure. The risk of
such complications can be reduced if the procedure is
understood completely and appropriate measures are taken.
As reviewed in this paper, numerous graft materials have
been used in maxillary sinus elevation. Autogenous bone
was found to be associated with high implant success rate. A
synergistic effect was also observed for autogenous bone
mixed with other graft materials. Contact between bone and
implant does not occur evenly in all areas. Thus, continued
long-term clinical follow-up after implant placement is
important. In addition, long-term follow-up is necessary to
advance sinus elevation and to support posterior maxillary
restorations.

J Kor Dent Sci.

Table IV. Success rates accoding to graft materials

AP 163 98% 98%
AP+X 125 98% 98%

AP+AL 563 93% 90%
AL 254 85% 85%

AL+X 199 80%
AU (particulate) 264 93% 90%

AU+AP 331 91% 90%
AU+AL 124 82%

AU+AL+X 306 96%
AU+AL+AP 205 93% 93%

Graft materials No. of implants 3 years 5 years

Su-Gwan Kim et al : Maxillary Sinus Grafts for Endosseous Implant Placement :
A Literature Review. J Kor Dent Sci 2010.

AP, alloplastic materials; X, xenogenic materials; AL, allogenic bone; AU,
autogenous bone graft. 



30 I J Kor Dent Sci.

1. Brånemark PI, Adell R, Albrektsson T, Lekholm U, Lindström J,
Rockler B. An experimental and clinical study of osseointegrated
penetrating the nasal cavity and maxillary sinus. J Oral Maxillofac
Surg. 1984; 42: 497-505.

2. Barber HD, Betts NJ, Edwards ML. The status of implant training in
oral and maxillofacial surgery residency programs. J Oral Maxillofac
Surg. 1994; 52: 1058-1060.

3. Krekmanov L. A modified method of simultaneous bone grafting
and placement of endosseous implants in the severely atrophic
maxilla. Int J Oral Maxillofac Implants 1995; 10: 682-688.

4. Smith DE, Zarb GA. Criteria for success of osseointegrated
endosseous implants. J Prosthet Dent. 1989; 62: 567-572.

5. Saadoun AP, Le Gall MG. Implant site preparation with osteotomes:
principles and clinical application. Pract Periodontics Aesthet Dent.
1996; 8: 453-463.

6. Coatoam GW, Krieger JT. A four-year study examining the results
of indirect sinus augmentation procedures. J Oral Implantol. 1997;
23: 117-127.

7. Coatoam GW. Indirect sinus augmentation procedures using one
stage anatomically shaped root-form implants. J Oral Implantol.
1997; 23: 25-42.

8. Tatum H. Maxillary and sinus implant reconstructions. Dent Clinics
North Am. 1986; 30: 207-229.

9. Boyne PJ, James RA. Grafting of the maxillary sinus floor with
autogenous marrow and bone. J Oral Surg. 1980; 38: 613-616.

10. Wood RM, Moore DL. Grafting of the maxillary sinus with
intraorally harvested autogenous bone prior to implant placement.
Int J Oral Maxillofac Implants 1988; 3: 209-214.

11. Jensen OT. The Sinus Bone Graft, Second Edition. Quintessence
publishing co., 2006.

12. Jensen OT, Shulman LB, Block MS, Iacono VJ. Report of the sinus
Consensus Conference of 1996. Int J Oral Maxillofac Implant
1998;13(suppl) : 11-45.

13. Misch CE. Maxillary sinus augmentation for endosteal implants:
organized alternative treatment plans. Int J Oral Implantol. 1987; 4:
49-58.

14. Smiler DG, Holmes RE. Sinus lift procedure using porous
hydroxyapatite: a prelimianry clinical report. J Oral Implantol.
1987; 13: 239-253.

15. Kent JN, Block MS. Simultaneous maxillary sinus floor bone
grafting and placement of hydroxyapatite-coated implants. J Oral
Maxillofac Surg. 1989; 47: 238-242.

16. Whittaker JM, James RA, Lozada J, Cordova C, GaRey DJ.
Histological response and clinical evaluation of heterograft and
allograft materials in the elevation of the maxillary sinus for the
preparation of endosteal dental implant sites. Simultaneous sinus
elevation and root form implantation: an eight-month autopsy
report. J Oral Implantol. 1989; 15: 141-144.

17. Jensen J, Simonsen EK, Sindet-Pedersen S. Reconstruction of the
severely resorbed maxilla with bone grafting and osseointegrated
implants: a preliminary report. J Oral Maxillofac Surg. 1990; 48:
27?32.

18. Hall HD, McKenna SJ. Bone graft of the maxillary sinus floor for
Branemark implants: a prelimianry report. Oral Maxillofac Surg
Clinics North Am.1991; 3: 869.

19. Hirsch JM, Ericsson I. Maxillary sinus augmentation using
mandibular bone grafts and simultaneously installation of implants.
Clin Oral Implants Res. 1991; 2: 91-96.

20. Wagner JR. A 3 -year clinical evaluation of resorbable
hydroxyapatite osteogen(HA resorb) used for sinus lift
augmentations in conjunction with the insertion of endosseous
implants. J Oral Implantol. 1991; 17: 152-164.

21. Jensen J, Sindet-Pedersen S. Autogenous mandibular bone grafts
and osseointegrated implants for reconstruction of the severely
atrophied maxilla: a prelimianry report. J Oral Maxillofac Surg.
1991; 49: 1277-1287.

22. Smiler DG, Johnson PW, Lozada JL, Misch C, Rosenlicht JL,
Tatum OH Jr, Wagner JR. Sinus lift grafts and endosseous
implants. Dent Clin North Am. 1992; 36: 151-186.

23. Tidwell JK, Blijdorp PA, Stoelinga PJ, Brouns JB, Hinderks F.
Composite grafting of the maxillary sinus for placement of
endosteal implants: a preliminary report of 48 patients. Int J Oral
Maxillofac Surg. 1992; 21: 204-209.

24. Loukota RA, Isaksson SG, Linnér EL, Blomqvist JE. A technique
for inserting endosseous implants in the atrophic maxilla in a single
stage procedure. Br J Oral Maxillofac Surg. 1992; 30: 46-49.

25. Jensen OT, Perkins S, Van de Water FW. Nasal fossa and
maxillary sinus grafting of implants from a palatal approach: report
of a case. J Oral Maxillofac Surg. 1992; 50: 415-418.

26. Block MS, Kent JN. Maxillary sinus grafting for totally and
partially edentulous patients. J Am Dent Assoc 1993; 124: 139-
143.

27. Tolman DE. Advanced residual ridge resorption: surgical
management. Int J Prosthodontics 1993; 6: 118-125.

28. Small SA, Zinner ID, Panno FV, Shapiro HJ, Stein JI. Augmenting
the maxillary sinus for implants: report of 27 patients. Int J Oral
Maxillofac Implants 1993; 8: 523-528.

29. Lozada JL, Emanuelli S, James RA, Boskovic M, Lindsted K.
Root-form implants placed in subantral grafted sites. CDA J 1993;
21: 31-35.

30. Raghoebar GM, Brouwer TJ, Reintsema H, Van Oort RP.
Augmentation of the maxillary sinus floor with autogenous bone
for the placement of endosseous implants: a preliminary report. J
Oral Maxillofac Surg. 1993; 51: 1198-1203.

31. Moy PK, Lundgren S, Holmes RE. Maxillary sinus augmentation:
histomorphometric analysis of graft materials for maxillary sinus
floor augmentation. J Oral Maxillofac Surg. 1993; 51: 857-862.

32. Keller EE, Eckert SE, Tolman DE. Maxillary antral and nasal one-
stage inlay composite bone graft: preliminary report on 30 recipient
sites. J Oral Maxillofac Surg. 1994; 52: 438-447.

33. Chiapasco M, Ronchi P. Sinus lift and endosseous implants -
prelimianry surgical and prosthetic results. Eur J Prosthodont
Restor Dent. 1994; 3: 15-21.

34. Jensen J, Sindet-Pedersen S, Oliver AJ. Varying treatment
strategies for reconstuction of maxillary atrophy with implants:
results in 98 patients. J Oral Maxillofac Surg. 1994; 52: 210-216.

35. Misch CE, Dietsh F. Endosteal implants and iliac crest grafts to
restore severely resorbed totally edentulous maxillae-a
retrospective study. J Oral Implantol. 1994; 20: 100-110.

36. Zinner ID, Small SA. Sinus-lift graft: using the maxillary sinuses to
support implants. J Am Dent Assoc. 1996; 127: 51-57.

37. Olson JW, Dent CD, Dominici JT, Lambert PM, Bellome J,
Bichara J, Morris HF. The influence of maxillary sinus
augmentation on the success of dental implants through second-
stage surgery. Implant Dent. 1997; 6: 225-228.

38. Peleg M, Mazor Z, Chaushu G, Garg AK. Sinus floor

References



M
axillary Sinus Grafts for Endosseous Im

plant Placem
ent: A Literature Review

I 31Vol 3, No 1, 2010.

augmentation with simultaneous implant placement in the severely
atrophic maxilla. J Periodontol. 1998; 69: 1397-1403.

39. van den Bergh JP, ten Bruggenkate CM, Krekeler G, Tuinzing DB.
Sinus floor elevation and grafting with autogenous iliac crest bone.
Clin Oral Impl Res. 1998; 9: 429-435.

40. Peleg M, Mazor Z, Garg AK. Augmentation grafting of the
maxillary sinus and simultaneous implant placement in patients
with 3 to 5mm of residual alveolar bone height. Int J Oral
Maxillofac Implants 1999; 14: 549-556.

41. Khoury F. Augmentation of the sinus floor with mandibular bone
block and simultaneous implantation: a 6-year clinical
investigation. Int J Oral Maxillofac implants 1999; 14: 557-564.

42. van den Bergh JP, ten Bruggenkate CM, Krekeler G, Tuinzing DB.
Maxillary sinus floor elevation and grafting with human
demineralized freeze dried bone. Clin Oral Implants Res. 2000; 11:
487-493.

43. Yildirim M, Spiekermann H, Handt S, Edelhoff D. Maxillary sinus
augmentation with the xenograft Bio-Oss and autogenous intraoral
bone for qualitative improvement of the implant site: a histologic
and histomorphometric clinical study in humans. Int J Oral
Maxillofac Implants 2001; 16: 23-33.

44. Pinholt EM. Branemark and ITI dental implants in the human
bone-grafted maxilla: a comparative evaluation. Clin Oral Implants
Res. 2003; 14: 584-592.

45. Stricker A, Voss PJ, Gutwald R, Schramm A, Schmelzeisen R.
Maxillary sinus floor augmention with autogenous bone grafts to
enable placement of SLA-surfaced implants: preliminary results
after 15-40 months. Clin Oral Implants Res. 2003; 14: 207-212.

46. Hatano N, Shimizu Y, Ooya K. A clinical long-term radiographic
evaluation of graft height changes after maxillary sius floor
augmentation with a 2:1 autogenous bone/xenograft mixture and
simultaneous placement of dental implants. Clin Oral Implants Res.
2004; 15: 339-345.

47. Andreana S, Cornelini R, Edsberg LE, Natiella JR. Maxillary sinus
elevation for implant placement using calcium sulfate with and
without DFDBA: six cases. Implant Dent. 2004; 13: 270-274.

48. Deporter DA, Caudry S, Kermalli J, Adegbembo A. Further data
on the predictability of the indirect sinus elevation procedure used
with short, sintered, porous-surfaced dental implants. Int J
Periodontics Restorative Dent. 2005; 25: 585-593.

49. Zijderveld SA, Zerbo IR, van den Bergh JP, Schulten EA, ten
Bruggenkate CM. Maxillary sinus floor augmentation using a beta-
tricalcium phosphate (Cerasorb) alone compared to autogenous
bone grafts. Int J Oral Maxillofac Implants 2005; 20: 432-440.

50. Butz SJ, Huys LW. Long-term success of sinus augmentation using
a synthetic alloplast: a 20 patients, 7 years clinical report. Implant
Dent. 2005; 14: 36-42.

51. Hallman M, Sennerby L, Zetterqvist L, Lundgren S. A 3-year
prospective follow-up study of implant-supported fixed prostheses
in patients subjected to maxillary sinus floor augmentation with a
80:20 mixture of deproteinized bovine bone and autogenous bone
Clinical, radiographic and resonance frequency analysis. Int J Oral
Maxillofac Surg. 2005; 34: 273-280.

52. Peleg M, Garg AK, Mazor Z. Predictability of simultaneous
implant placement in the severely atrophic posterior maxilla: A 9-
year longitudinal experience study of 2132 implants placed into
731 human sinus grafts. Int J Oral Maxillofac Implants 2006; 21:
94-102.

53. Lindenmüller IH, Lambrecht JT. Sinus floor elevation and
implantation- a retrospective study. Schweiz Monatsschr Zahnmed.

2006; 116: 142-149.

54. Qiu LX, Hu XL, Chen B, Li JH, Lin Y, Wang X. Evaluation of
clinical results on osteotome sinus floor elevation and dental
implant placement (122 cases report). Zhonghua Kou Qiang Yi
Xue Za Zhi. 2006; 41: 136-139.

55. Maiorana C, Sigurtá D, Mirandola A, Garlini G, Santoro F. Sinus
elevation with alloplasts or xenogenic materials and implants: an
up-to-4-year clinical and radiologic follow-up. Int J Oral
Maxillofac Implants 2006; 21: 426-432.

56. Triplett RG, Schow SR. Autologous bone grafts and endosseous
implants: complementary techniques. J Oral Maxillofac Surg.
1996; 54: 486-494.

57. Jensen OT, Greer R. Immediate placement of osseointegrated
implants into the maxillary sinus with mineralized cancellous
allograft and Gore-tex: second stage surgical and histological
findings. Chicago, Quintessence, 1991: 321-332.

58. Wheeler SL, Holmes RE, Calhoun CJ. Six-year clinical and
histologic study of sinus-lift grafts. Int J Oral Maxillofac Implants
1996; 11: 26-34.

59. Nishibori M, Betts NJ, Salama H, Listgarten MA. Short-term
healing of autogenous and allogeneic bone grafts after sinus
augmentation: a report of 2 cases. J Periodontol 1994; 65: 958-966.

60. Wheeler SL. Sinus augmentation for dental implants: the use of
alloplastic materials. J Oral Maxillofac Surg. 1997; 55: 1287-1293.

61. Furusawa T, Mizunuma K. Osteoconductive properties and
efficacy of resorbable bioactive glass as a bone-grafting material.
Implant Dent. 1997; 6: 93-101.

62. Lorenzetti M, Mozzati M, Campanino PP, Valente G. Bone
augmentation of the inferior floor of the maxillary sinus with
autogenous bone or composite bone grafts: a histologic-
histomorphometric preliminary report. Int J Oral Maxillofac
Implants 1998; 13: 69-76.

63. Wetzel AC, Stich H, Caffesse RG. Bone apposition onto oral
implants in the sinus area filled with different grafting materials. A
histological study in beagle dogs. Clin Oral Implants Res. 1995; 6:
155-163.

64. Suba Z, Szabó G, Haris A, Divinyi T, Martonffy K. Experience
with the clinical use of HTR (hard tissue replacement) polymer.
Sinus elevation, human histological studies. Fogorv Sz. 1991; 84:
75-81.

65. Hürzeler MB, Quiñones CR, Kirsch A, Schüpbach P, Krausse A,
Strub JR, Caffesse RG. Maxillary sinus augmentation using
different grafting materials and dental implants in monkeys. Part
III. Evaluation of autogenous bone combined with porous
hydroxyapatite. Clin Oral Implants Res. 1997; 8: 401-411.

66. Valentini P, Abensur D. Maxillary sinus floor elevation for implant
placement with demineralized freeze-dried bone and bovine bone
(Bio-Oss): a clinical study of 20 patients. Int J Periodontics
Restorative Dent. 1997; 17: 232-241.

67. Nishibori M, Betts NJ, Salama H, Listgarten MA. Short-term
healing of autogenous and allogeneic bone grafts after sinus
augmentation: a report of 2 cases. J Periodontol. 1994; 65: 958-966.

68. Ziccardi VB, Betts NJ. Complications of maxillary sinus
augmentation In: Jensen OT (ed). The sinus bone Graft. Chicago,
Quintenssence, 1999: 201-208.

69. Dario LJ, English R Jr. Chin bone harvesting for autogenous
grafting in the maxillary sinus: a clinical report. Pract Periodontics
Aesthet Dent. 1994; 6: 87-91.

References


