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Introduction 

The extraction of posterior teeth and subsequent 

pneumatization of the maxillary sinus 

compromises osseointegrated implant placement 

in the posterior maxilla and necessitates 

associated surgical procedures like sinus floor 

elevation (sinus lift) and maxillary ridge 

augmentation. Sinus lift and bone grafting is the 

procedure of choice when the crestal bone height 

(CBH) is less than the shortest available   implant 

 

 

 

length and has been used, as a technique, with 

considerable success.1 Nevertheless, these surgical 

procedures are not only considered invasive to 

patients, but also increase the overall treatment 

time, especially for the commonly employed “2-

stage sinus lift technique”.2 Sinus floor elevation 

or sinus lift could be done through internal or 

external approach which involves elevation of the 

sinus lining and placement of bone graft or bone 
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Background: To assess the survival rate of implants placed in the posterior maxilla by intentionally perforating the 
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Materials & Methods: 56 patients with reduced CBH received 63 implants in the posterior maxilla. All implants 
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One patient developed sinusitis secondary to the surgical procedure, which was treated by antibiotic therapy and 

the patient improved clinically with no associated implant loss. 

Conclusion: An intentional perforation of the Schneiderian membrane using a 2mm twist drill at the time of 

implant placement and protrusion of the implant up to 3mm beyond the sinus floor does not alter the stability and 

outcome of dental implants, one year post-restoration. This could be associated with minor complications ranging 

from epistaxis to sinusitis, which are manageable. 
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substitute material between the sinus lining and 

sinus floor.3 

The Schneiderian membrane is a thick membrane, 

composed of pseudo-stratified ciliated columnar 

epithelium that lines the maxillary sinus. 

Although during Le Fort-I osteotomy of the 

maxilla, this membrane is always significantly 

torn and damaged. However, in implant 

dentistry, the posterior maxilla implant has been a 

source of concern and apprehension, due to the 

risk of sinus perforation, damage to the 

Schneiderian membrane and its complications.3 

Almaghrabi et al4 in their report of a case of 

severe sinus infection following sinus lift, quoted 

literature suggesting a 20% risk of complications 

like infection, bone/graft sequestration and 

sinusitis. They also documented a proportional 

increase in complications related to pre-existing 

sinus disease. 

Conversely maxillary sinus penetration by 

implants has been reported by Branemark et al5 as 

early as 1984. On the other hand perforations of 

the Schneiderian membrane are not uncommon 

and are associated with 25% of all sinus elevation 

procedures done.6 Published literature relating to 

implant placement in the posterior maxilla shows 

ample reports of incidental perforations of the 

Schneiderian membrane and the subsequent 

uneventful outcomes. However there were no 

studies evaluating intentional perforation of the 

Schneiderian membrane and their effect on 

implant survival. 

While it is an established fact that initial stability 

of the implant is a key factor during implant 

placement and for successful osseointegration.7 It 

is our hypothesis that the initial stability of 

posterior maxillary implants could be improved 

by the accurate bicortical engagement of the 

implant with the crestal cortical bone and the 

floor of the sinus cortical bone. 

The aim of this study was to assess the outcomes 

and complications of placing implants in the 

posterior maxilla with reduced CBH by 

intentional perforation of the Schneiderian 

membrane using a 2mm twist drill and up to 

3mm implant protrusion beyond the sinus floor to 

concomitantly engage the sinus floor cortical 

bone. 

Patients and Methods 

Fifty-six patients  (37 females and 19 males)  with 

an average age of 52 years, who underwent 

placement of 63 implants in the posterior maxilla 

were included in this study after obtaining an 

informed consent explaining the details of the 

surgical procedure in general and the intentional 

sinus perforation in particular (Table 1). Ethical 

approval for the study was obtained from the 

institutional ethical committee. 

Patients with uncontrolled diabetes, patients who 

were currently under anticoagulant medication, 

patients with smoking habits and patients with 

previous history of sinusitis were excluded from 

the study sample. Forty nine patients received a 

single implant in one side of the posterior maxilla 

and seven patients received bilateral posterior 

maxillary implants either at the premolar or the 

molar tooth site. Pre-operative 

orthopantomographs (OPG) (Siemens, Germany) 

were obtained for all the patients (using the same 

machine with the same magnification percentage). 

The CBH at the intended site of implant 

placement was measured from the OPG after 

correction for magnification. Primary inclusion 

criterion for the study was CBH in the range of 

5mm to 8mm as measured from OPG. Intra-

operatively the previously measured CBH was 

confirmed using a depth gauge (KLS Martin, 

Germany). (Fig1.) All the patients were free from 

systemic illnesses or had mild systemic illness that 

was controlled, and all patients were classified 

ASA1/ASA2 of the American Society of 

Anesthesiologists physical status classification. 
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Table 1: Sizes of implants used and corresponding CBH* 

Implant size No. of Implants (n)  Mean CBH (mm) 

Diameter (mm) Length (mm) 

4.3 8 19 5.3 

4.3 10 7 7.3 

5 8 32 5.1 

5 10 5 7.2 

 

 
Fig  1:  The depth gauge being used to  measure 

crestal bone height. (Intra-operative) 

 
Fig  2:  Periapical radiograph showing the depth 

gauge penetrating the sinus floor. 

Surgical Procedures 

The treatment plan was discussed and consent 

was obtained from all patients prior to the 

surgical procedure. All the patients underwent 

implant placement under local anesthesia 

(Lidocaine 2% with epinephrine 1:80,000, 

Dentsply Pharmaceutical, USA) and strict aseptic 

protocol. A crestal incision was made at the site of 

implant placement and the bone was then 

exposed. A 0.25 mm round drill (Mesinger, 

Germany) was used to locate the proposed site of 

the implant. Then, a 2 mm twist drill was used 

until the sinus was perforated (Replace select, 

tapered implants; Nobel Biocare, Sweden).  The 

depth gauge (KLS Martin, Germany) was used to 

measure the actual CBH indicated by the distance 

from crest of the alveolar ridge to the floor of the 

maxillary antrum (Fig.1) which was also verified 

by a Periapical radiograph (Fig.2). Schneiderian 

membrane perforation was confirmed using the 

Valsalva test. This was followed by implant site 

preparation with 3mm, 4mm and 5mm twist drills 

in sequence as per manufacturer’s 

recommendations. The depth of implant site 

preparation was 2 mm less than the measured 

crestal bone height.   

After the site was prepared, an implant fixture 

was placed (Replace select, tapered implants; 

Nobel Biocare, Sweden). If the CBH was 5 to 6 

mm, an 8 mm implant was placed and if the CBH 

was 7 or 8 mm, a 10 mm implant was placed 

(Table 1). Initial stability of the implants placed 

was confirmed with a placement torque of at least 

25cmN (W&H implant med, Austria). A cover 

screw was then placed and the wound was 
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Fig  3:  Radiograph showing implant placed at site 

# 16. Apical portion of the implant is seen 

penetrating the sinus floor. (3 months post-

operative) 
 

Fig  4:   Radiograph showing restored implant at 

site # 15. Apical portion of the implant is seen 

penetrating the sinus floor. (1 year post-operative) 

sutured with 4-0 black silk (Ethicon coated vicryl, 

Johnson and Johnson, USA). All the patients 

received postoperative oral antibiotics 

Amoxicillin 500mg (GlaxoSmithKline, Middlesex, 

United Kingdom) every 8th hourly for 5 days and 

in patients allergic to beta-lactam antibiotics 

Clindamycin 300mg (Pfizer, New York, USA) 

every 6th hourly for 5 days and pain medication 

Paracetamol 500mg for 5 days. The same clinician 

(NN) performed all the surgical procedures. All 

the cases were performed using a two-stage 

technique and implants were restored between 12 

and 14 weeks after their initial placement. All 

patients were evaluated during the first week 

after surgery, at the time of second stage (Fig.3), 

three months after prosthodontic crown 

placement and one year post restoration. (Fig.4). 

 

Results 

One year post-restoration, all patients were 

evaluated both clinically and radiographically 

(Fig.4). All implants with the exception of one 

were successful and stable with an overall 

survival rate of 98.4%. The only implant failure 

happened prior to the second stage and required 

removal before restoration (implant length, 

10mm; CBH, 7 mm). The reason for failure is not 

clear and the patient did not have active infection, 

discharge or oro-antral communication. 

In terms of complications, none of the patients in 

this study had severe hemorrhage from the nose, 

but 7 patients reported mild epistaxis during the 

1st post-operative day, which was self limiting.  

One patient developed sinusitis 10 days after 

surgery and was treated with Clindamycin 300mg 

(Pfizer, New York, USA) every 6th hourly for 5 

days. The sinusitis resolved without the need for 

further interventions, and the implant was 

restored 14 weeks after the initial placement. At 

the 1-year follow-up visit, no long-term sequelae 

were noted. There were no other long-term 

complications. 

Discussion 

In this study, implants were placed in the 

posterior maxilla after intentional perforation of 

the sinus floor and the Schneiderian membrane to 

compensate for the reduced CBH instead of 

conventional sinus lift. The overall survival rate 

was 98.4% at the end of one year follow up. 

However, Hernández-Alfaro et al8 placed 278 
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implants in repaired Schneiderian membranes, of 

which 31 implants failed. Perforations in their 

study varied from less than 5mm to greater than 

10mm. 

Becker et al9 showed a 98.8% survival rate after 

placement of 93 implants in cases of perforated 

Schneiderian membrane, however they  treated 

the perforations with either a collagen membrane 

or suturing. In this study, the perforation was 

made with a 2-mm twist drill and the CBH was 

confirmed using a depth gauge. It could be that 

the perforation created in this study was 

relatively small compared to those in previous 

studies, and the relative under-preparation of the 

implant site assisted in producing an excellent 

level of initial stability. 

Fermergard and Astrand10 reported that 

accidental perforations of the Schneiderian 

membrane during implant preparation as 

evidenced by a positive Valsalva test, did not 

affect the success rate of the implants placed.  

Cricchio et al11 in their study of 11 implants 

placed in the posterior maxilla reported that all 

the implants resulted in either a minor or major 

perforation of the Schneiderian membrane, 

however only one implant failed overall.  In 

another study reported by Nedir et al12 wherein 

implants were placed protruding beyond the 

sinus floor without any perforation of the 

Schneiderian membrane using an “osteotome 

sinus floor elevation” technique, there was 

radiographic evidence of new bone formation on 

the antral floor around the implants. 

Scala et al13 in their study on capuchin primates 

placed 16 implants extending into the sinus 

without perforating the Schneiderian membrane 

and reported only one failure. Schleier et al14 

placed 62 implants with internal sinus elevation 

and intentionally protruded the implants into the 

sinus cavity, they show that the average bone 

gained have increased by 3.5mm+\-1.8mm in the 

premolar region and by 4.5mm+\-1.9mm in the 

molar region. Though the Schneiderian 

membrane was perforated in three patients, they 

reported an overall survival rate of 94%. 

In another study reported by Agamy and 

Neidermier15, 31 patients had implants placed 

with sinus floor elevation without bone grafting, 

so that the implants protruded into the sinus. 

They found that the average sinus floor elevation 

was 2.95 mm and the increased apical bone 

thickness was 1.89 mm. 

Multiple studies have reported the placement of 

implants into the posterior maxilla with sinus 

elevation without bone grafting and show 

survival rates of more than 90%.16-19 Taschieri et 

al20 in a recent study, reported 100% survival rate 

after placement of 15 implants embedded with 

plasma rich growth factors, in premolar extraction 

sites, after osteotome sinus lift and without bone 

grafts. They achieved a mean membrane lift of 

2.9mm and no complications were reported at 1 

year follow-up. Two other previous studies have 

shown similar results in terms of bone gain.21, 22 

Galindo-Moreno et al23 reported two cases of 

antral migration of implants, and in one of the 

cases the migrated implant which had been left 

behind at the patient’s behest, showed no signs of 

clinical complications at 4 years follow up. 

Moreover, they suggested perforation of the 

Schneiderian membrane and inadequate primary 

stability as reasons for implant migration. 

In the present study, though an intentional 

perforation was made in the sinus membrane, it 

was small (~2mm) and all implants were placed 

with good initial stability. There were no 

incidences of implant migration during the follow 

up period. Moreover engagement of the implant 

to the cortical plates of bone at the alveolar crest 

and at the sinus floor could have rendered 

excellent initial stability and contributed to the 

success of the implants. Implant survival rates 

following accidental maxillary sinus perforation 

are reported to be in the range of 88.6% to 98% 
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provided the Schneiderian membrane was intact 

or was treated.24, 25 However in this study the 

overall implant survival rate was 98.4% despite 

the fact that all implants were placed after 

intentionally perforating the Schneiderian 

membrane. The minor post-operative 

complications of sinusitis and epistaxis reported 

in the study did not contribute to long-term 

problems. 

Conclusion 

Based on the results of the present study, 

posterior maxillary edentulous areas with 

reduced CBH may be successfully rehabilitated 

with implants that penetrate the Schneiderian 

membrane and extending into the maxillary 

antrum, provided the initial implant preparation 

is limited to a maximum width of 2mm and 

portion of implant extending into the sinus cavity 

is not more than 3mm. 

Clinical Significance 

Though not an alternative for time tested sinus lift 

procedure, implant placement by antral 

perforation as described in this study may be 

considered because of its conservative nature and 

minimal associated complications. 

References: 

1. Tasoulis G, Yao SG, Fine JB. The maxillary 

sinus: challenges and treatments for implant 

placement. Compend Contin Educ Dent . 

2011;32(1):10-4. 

2. Lim TJ, Csillag A, Irinakis T, Nokiani A, 

Wiebe CB. Intentional angulation of an 

implant to avoid a pneumatized maxillary 

sinus: a case report. J Cant Dent Assoc. 

2004;70(3):164-8. 

3. Ten Bruggenkate CM, van den Bergh JP. 

Maxillary sinus floor elevation: a valuable 

pre-prosthetic procedure. Periodontol 2000. 

 1998;17:176-82. 

4. Almaghrabi BA, Hatton MN, Andreana S, 

Hoeplinger MA. Treatment of Severe Sinus 

Infection After Sinus Lift Procedure: A Case 

Report. Implant Dent;20(6):430-3. 

5. Branemark PI, Adell R, Albrektsson T, 

Lekholm U, Lindstrom J, Rockler B. An 

experimental and clinical study of 

osseointegrated implants penetrating the nasal 

cavity and maxillary sinus. J Oral Maxillofac 

Surg. 1984;42(8):497-505. 

6. Barone A, Santini S, Sbordone L, Crespi R, 

Covani U. A clinical study of the outcomes 

and complications associated with maxillary 

sinus augmentation. Int  J Oral Maxillofac 

Implants. 2006 ;21(1):81-5. 

7. Javed F, Almas K, Crespi R, Romanos GE. 

Implant Surface Morphology and Primary 

Stability: Is There a Connection?.Implant Dent. 

2011;20(1):40-6. 

8. Hernandez-Alfaro F, Torradeflot MM, Marti 

C. Prevalence and management of 

Schneiderian membrane perforations during 

sinus-lift procedures. Clin Oral Implants Res. 

 2008 ;19(1):91-8. Epub 2007 Oct 23. 

9. Becker ST, Terheyden H, Steinriede A, 

Behrens E, Springer I, Wiltfang J. Prospective 

observation of 41 perforations of the 

Schneiderian membrane during sinus floor 

elevation. Clin Oral Implants Res. 

2008;19(12):1285-9. 

10. Fermergard R, Astrand P. Osteotome sinus 

floor elevation without bone grafts--a 3-year 

retrospective study with Astra Tech implants. 

Clin Implant Dent Relat Res. 2012;14(2):198-

205. 

11. Cricchio G, Sennerby L, Lundgren S. Sinus 

bone formation and implant survival after 

sinus membrane elevation and 

implantplacement: a 1- to 6-year follow-up 



Schneiderian Membrane Perforation on Posterior Maxillary Implant….Nooh N 
 

 

Journal of International Oral Health. May-June 2013; 5(3):28-34 

ORIGINAL RESEARCH 

[ 34 ] 

study. Clin Oral Implants Res.  2011 

;22(10):1200-12. 

12. Nedir R, Bischof M, Vazquez L, Nurdin N, 

Szmukler-Moncler S, Bernard JP. Osteotome 

sinus floor elevation technique without 

grafting material: 3-year results of a 

prospective pilot study. Clin Oral Implants 

Res.  2009;20(7):701-7. 

13. Scala A, Botticelli D, Faeda RS, Garcia Rangel I 

Jr, Americo de Oliveira J, Lang NP. Lack of 

influence of the Schneiderian membrane in 

forming new bone apical to implants 

simultaneously installed with sinus floor 

elevation: an experimental study in monkeys. 

Clin Oral Implants Res.  2012;23(2):175-81. 

14. Schleier P, Bierfreund G, Schultze-Mosgau S, 

Moldenhauer F, Kupper H, Freilich M. 

Simultaneous dental implant placement and 

endoscope-guided internal sinus floor 

elevation: 2-year post-loading outcomes. Clin 

Oral Implants Res.  2008;19(11):1163-70. 

15. Agamy EM, Niedermeier W. Indirect sinus 

floor elevation for osseointegrated prostheses. 

A 10-year prospective study. J Oral Implantol. 

 2010;36(2):113-21. 

16. Lundgren S, Andersson S, Gualini F, Sennerby 

L. Bone reformation with sinus membrane 

elevation: a new surgical technique for 

maxillary sinus floor augmentation. Clin 

Implant Dent Relat Res.  2004;6(3):165-73. 

17. Pjetursson BE, Rast C, Bragger U, Schmidlin 

K, Zwahlen M, Lang NP. Maxillary sinus floor 

elevation using the (transalveolar) osteotome 

technique with or without grafting material. 

Part I: Implant survival and patients' 

perception. Clin Oral Implants Res.  2009 

;20(7):667-76. 

18. Thor A, Sennerby L, Hirsch JM, Rasmusson L. 

Bone formation at the maxillary sinus floor 

following simultaneous elevation of the 

mucosal lining and implant installation 

without graft material: an evaluation of 20 

patients treated with 44 Astra Tech implants. J 

Oral Maxillofac Surg. 2007;65(7 Suppl 1):64-72. 

19. Winter AA, Pollack AS, Odrich RB. Placement 

of implants in the severely atrophic posterior 

maxilla using localized management of the 

sinus floor: a preliminary study. Int J Oral 

Maxillofac Implants. 2002 Sep-;17(5):687-95. 

20. Taschieri S, Del Fabbro M. Postextraction 

Osteotome Sinus Floor Elevation Technique 

Using Plasma-Rich Growth Factors . Implant 

Dent.  2011;20(6):418-24. 

21. Cricchio G, Palma VC, Faria PE, de Oliveira 

JA, Lundgren S, Sennerby L. Histological 

findings following the use of a space-making 

device for bone reformation and implant 

integration in the maxillary sinus of primates. 

Clin Implant Dent Relat Res.  2009;11 Suppl 

1:e14-22. 

22. Nedir R, Nurdin N, Szmukler-Moncler S, 

Bischof M. Placement of tapered implants 

using an osteotome sinus floor elevation 

technique without bone grafting: 1-year 

results. Int J Oral Maxillofac Implants. 2009 

;24(4):727-33. 

23. Galindo-Moreno P, Padial-Molina M, Sánchez-

Fernández E, Hernández-Cortés P, Wang H-L, 

O'Valle F. Dental Implant Migration in 

Grafted Maxillary Sinus. Implant Dent. 

2011;20(6):400-5. 

24. Karabuda C, Arisan V, Ozyuvaci H. Effects of 

sinus membrane perforations on the success of 

dental implants placed in the augmented 

sinus. J Periodontol. 2006;77(12):1991-7. 

25. Vina-Almunia J, Penarrocha-Diago M. 

Influence of perforation of the sinus 

membrane on the survival rate of implants 

placed after direct sinus lift. Literature update. 

Med  Oral Patol Oral Cir Bucal.  2009 

1;14(3):E133-6. 


