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ARTICLE INFORMATION ABSTRACT
Article history: Dental implants have been widely used in the recent years for rehabilitation of edentulous
Published: May 2025 jaws as a successful treatment strategy. The presence of enough bone is a prerequisite and
to some extent a challenging concern for severely atrophic areas especially in the posterior
Keywords: maxilla. In order to deal with this problem several reconstructive procedures have been
Maxillary sinus lift used for both vertical and horizontal bone augmentation before implant placement.
Infection Maxillary open sinus lift procedure is a predictable technique for elevating the sinus floor
Schneiderian and placing the bone graft in the posterior atrophic maxilla before implant placement while
Perforation the remaining bone height is less than 5 millimeters. This article represents management

and prevention of the complications following maxillary open sinus augmentation.

1. Introduction

Since the dream of osseointegration became a clinical reality in the late 1950s by Per-Ingvar Branemark's experiences, modern
dental implants have been used as a reliable treatment option for replacing missing teeth in both partially and complete edentulous
jaws. Achieving true osseointegration and survival of dental implants can be influenced by several factors including general health,
bone quality and quantity of the edentulous area, implant design and surface and continuing well maintenance considering both oral
hygiene and Load-bearing capacity of dental implants for all over the life. Considering the low density of available bone, implants
placed in the posterior maxilla may endure significantly greater failures compared with all other intraoral implant positions.
Surgical Implant placement is a challenging procedure in the posterior maxilla because of the inadequate bone volume resulting
from both pneumatization of the maxillary sinus along with resorption of alveolar crestal bone following tooth extraction. Numerous
procedures used to increase the volume of vertical bone height before implant placement in the posterior maxilla for lifting the
schneiderian membrane from the floor of the sinus to an upward position, thus creating a space for bone graft and the implants can
be placed simultaneous or after a healing period delayed [1-3].

Boyne and James' for the first time presented maxillary sinus floor elevation using the autogenous bone for placing a blade-like
implant in 1980. Numerous graft materials for sinus lift surgeries have been introduced, although in a few cases this procedure can
be attained without the use of any grafts in the indirect sinus lift surgery with Osteotome technique [4,5].

2. Risks and Complications

The procedure of maxillary sinus lift and bone augmentation is meticulous and needs surgical conformity and punctuality. Risks
and complications of the procedure include:

e Schneiderian membrane perforation or tearing

o Intraoperative and postoperative bleeding,

e Postoperative infection,

e Loss of bone graft or late implant failures.

3. Schneiderian Membrane Perforation or Tearing

The incidence of Schneiderian membrane perforation or tearing varies greatly and is related to several factors such as the anatomy
of the maxillary sinus, the membrane thickness, the presence of any infection and inflammation as well as the skill and experience
of the surgeon. The maximum incidence of this side effect might happen up to 60% [6-9]

Usually the perforations less than 5 millimeters can often be managed with a resorbable barrier membrane upon the opening area
followed by cautious packing of the graft particles under the elevated membrane but in large perforations it will be necessary to stop
the procedure, suturing the wound, and at least 6 months later to attempt it again.

Properly positioning of the sinus window margins within 2 to 4 mm especially from the anterior and inferior borders of the sinus in
the surgical procedures makes it easier to get straight access to the bony walls that decrease the risk of membrane perforation during
the elevation of the sinus membrane. [10-13]

4. Infection

Infections may occur in less than 10% of maxillary sinus augmentation procedures which could be detrimental for the surgical
outcomes. The signs and symptoms of sinus graft infection include pain, swelling, inflammation, pus, sinus tracts, and popcorn sign
(the exfoliation of graft particles).
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For reducing the rate and prevention of infection firstly the surgery should always be done using sterile techniques and devices.
Patients should apply a pre-surgical antimicrobial mouthwash (e.g., chlorhexidine) and it is necessary to take pre- and post-operative
antibiotics. [14,15]

5. Intraoperative and Postoperative Bleeding
Bleeding might be a risk of any surgical procedure. A complete blood count as well as bleeding time assessment and the patient INR
(The international normalized ratio reveals how long it takes for your blood to clot) analysis should be done prior any surgical
procedures.

The sinus membrane is highly vascularized and may bleed significantly. [16, 17]

Another reason for uncontrolled bleeding is arterial rupture in the surgical area. The alveolar antral artery in the lateral wall of the
maxillary sinus can lead to unexpected bleeding in sinus lift surgery especially while the artery passes through the window which is
designed for entering the sinus. If the presurgical three-dimensional radiographs, such as a CBCT scan, show more than 2 millimeter
vascular diameter, the surgical approach can be modified to minimize or avoid the risk of a bleeding complication. Serous care
should be paid for preventing this arterial involvement during the surgery, otherwise bone wax and topical hemostatic agents must
be available to manage this critical surgical complication. [18-21]
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Figure 1: A panoramic image and the CBCT scan showing inadequate bone for direct implant placement in the posterior maxilla.
The sinus lift surgery is necessary prior to the implant placement.

-

Figure 3: The graft material has been placed inside the sinus to hold the membrane at the new upward position.
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Figure 4: The newly formed bone 6 months after the surgery is obvious at the radiographs prior to the implant placement.

6. Conclusions

In conclusion, maxillary sinus lift surgery is a reliable technique for recunstructing the edentulous posterior maxilla in order to
prpperly use standard dental implants. A thorough radiographic and laboratory presurgical evaluation of sinus anatomy significantly
lowers the likelihood of complications.

References

[1] Misch Carl E. Dental implant prosthetics. 2nd ed. China: Elsevier Pvt Ltd; 2014.

[2] Summers RB. A new concept in maxillary implant surgery: The osteotome technique. Compendium. 1994; 15:152-58.

[3] Wallace S. S., Froum S. J. Effect of maxillary sinus augmentation on the survival of endosseous dental implants. A systematic
review. Annals of Periodontology. 2003; 8(1):328-343. DOI: 10.1902/annals.2003.8.1.328.

[4] Tatum H., Jr Maxillary and sinus implant reconstructions. Dent Clin North Am. 1986; 30:207-229.

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

[6] Cho SC, Wallace SS, Froum SJ, et al. Influence of anatomy on Schnei- derian membrane perforations during sinus elevation
surgery: three- dimensional analysis. Pract Proced Aesthet Dent. 2001;13(2):160—163. PMID: 11315435.

[7] Levin L, Herzberg R, Dolev E, etal. Smoking and complications of on- lay bone grafts and sinus lift operations. Int J Oral
Maxillofac Implants. 2004;19:369-373.

[8] Raghoebar GM, Batenburg RH, Timmenga NM, et al. Morbidity and complications of bone grafting of the floor of the maxillary
sinus for the placement of endosseous implants. Mund Kiefer Gesichtschir. 1999;3(suppl 1):S65-S69.

[9] Krennmair S, Malek M, Forstner T, Krennmair G, Weinldnder M, Hun- ger S. Risk factor Analysis affecting sinus membrane
perforation during lateral window maxillary sinus elevation surgery. Int J Oral Maxillofacial Implants. 2020;35(4):789—-798.

[10] Esposito M, Felice P, Worthington HV: Interventions for replacing missing teeth: augmentation procedures of the maxillary
sinus. Cochrane Database Syst Rev. 2014, 5:008397.

[11] Kim MJ, Jung UW, Kim CS, Kim KD, Choi SH, Kim CK, Cho KS: Maxillary sinus septa: prevalence, height, location, and
morphology. A reformatted computed tomography scan analysis. J Periodontol. 2006, 77:903- 908.

[12] Krennmair G, Ulm C, Lugmayr H: Maxillary sinus septa: incidence, morphology and clinical implications . J Craniomaxillofac
Surg. 1997, 25:261-265.

[13] Maestre-Ferrin L, Galan-Gil S, Rubio-Serrano M, Pefiarrocha-Diago M, Pefiarrocha-Oltra D: Maxillary sinus septa: a
systematic review. Med Oral Patol Oral Cir Bucal. 2010, 15:¢383-¢386.

[14] Schwartz-Arad D, Herzberg R, Dolev E. The prevalence of surgical complications of the sinus graft procedure and their impact
on implant survival. J Periodontol. 2004;75:511-516.

[15] Urban IA, Nagursky H, Church C, etal. Incidence, diagnosis, and treat- ment of sinus graft infection after sinus floor elevation:
a clinical study. Int J Oral Maxillofac Implants. 2012;27:449-457.

[16] Barone A, Santini S, Sbordone L, etal. A clinical study of the outcomes and complications associated with maxillary sinus
augmentation. Int J Oral Maxillofac Implants. 2006;21:81-85.

[17] Rosano G, Taschieri S, Gaudy JF, et al. Maxillary sinus vascular anatomy and its relation to sinus lift surgery. Clin Oral
Implants Res. 2011;22:711-715.

[18] Kqiku L, Biblekaj R, Weiglein AH, Kqiku X, Stédtler P: Arterial blood architecture of the maxillary sinus in dentate specimens.
Croat Med J. 2013, 54:180-184. 10.3325/cmj.2013.54.180 26.

[19] Elian N, Wallace S, Cho SC, Jalbout ZN, Froum S: Distribution of the maxillary artery as it relates to sinus floor augmentation.
Int J Oral Maxillofac Implants. 2005, 20:784-787.

[20] Danesh-Sani SA, Loomer PM, Wallace SS: A comprehensive clinical review of maxillary sinus floor elevation: anatomy,
techniques, biomaterials and complications. Br J Oral Maxillofac Surg. 2016, 54:724- 730.

[21] Esposito M, Grusovin MG, Felice P, Karatzopoulos G, Worthington HV, Coulthard P. The efficacy of horizontal and vertical
bone aug- mentation procedures for dental implants — a Cochrane system- atic review. Eur J Oral Implantol. 2009;2(3):167-
184.

Published by JENER Journal | Homepage: https://jenerjournal.com | Email: editor@jenerjournal.com

JENER Journal of Empirical and Non-Empirical Research, Volume 1, Issue 2, May 2025 219


https://jenerjournal.com/

