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Abstract

Objective: Prevalence of complications of maxillary sinus grafts by reviewing medical records (2010-2020) in
Implantology Oral.

Method: Retrospective analytical research. Approved by the Ethics Committee as risk-free research. Clinical patients
undergoing dental implant surgery, with any type of maxillary sinus graft (2010 - 2020), radiographic or tomographic
controls of the maxillary sinus and clinical controls 8 -30 days post-surgery, sample 65. Variables: age, gender, systemic
status, habits, date and type of surgery, type of graft, use of fibrin-rich (PRF) or platelet-rich (PRP) plasma, surgical
technique (side window), simultaneous implant placement, periodontal status. complications: rupture of sinus
membrane, displacement of the implant (sinus cavity), hemorrhage, hematoma, pain, edema, flushing, dehiscence
suture, membrane exposure.

Results: Sample 65: Women 39 (60%), average age 57.49 years, men 26 (40%) average age 57.85 years, non-smokers
58 (89%), absence of cardiovascular diseases 57 (87.7%), reduced periodontium 50 (76.9%). Used surgical technique
"Side window" 56 patients (86.15%), rupture of the sinus membrane 17 (26.15%); did not need growth factor46
(73.85%), use of alloplastic graft (29.23%). At 30 days absence of: pain (96.92%), edema (95.38%), hematoma (96.92),
tissue dehiscence (96.92), no displacement of the implants (100%) There was no significant association between the
surgical technique and the presence of each of the complications (Chi square p= 0.606), (Pearson p=0.332), with no
significant association between growth factor use and complications (Chi square p=2.131), (Pearson p=4.9996).

Conclusion: Rupture of the sinus membrane is the intraoperative complication with the highest prevalence (26.15%)
in maxillary sinus graft surgeries, with the lateral window technique.
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1. Introduction

Oral implantology is a branch of dentistry that is responsible for diagnosing, predicting and treating patients with dental
absences, reestablishing function and esthetics; therefore it is essential to know the biological component, to regenerate
bone defects, due to tooth extractions, trauma, or periodontal disease, the pneumatization of the maxillary sinuses and
the resorption of residual bone in the posterior maxilla after tooth extraction often requires bone augmentation
procedures before implantation (1).
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The initial stability of the implant is the key factor for osseointegration and should be the main criterion for indicating
simultaneous or delayed implants in the maxillary sinus. Therefore, it is important before the placement of dental
implants to assess the bone regeneration of the grafts in the maxillary sinus, with the lateral window technique
performed in two phases (2,3).

The elevation of the maxillary sinus is a surgical technique that allows the graft to be positioned to create bone volume.
The fundamental objective when performing a sinus bone graft is the formation of vital bone in the maxillary sinus, to
achieve the long-term survival of dental implants after their prosthetic load. To do this, the technique and the treatment
sequence must be oriented to achieve predictable and stable results over time, even if this means a longer waiting time
until the placement of the prosthesis. There are different techniques to perform the maxillary sinus lift, in addition to
the technique, there are also different materials with which the graft is performed in the maxillary sinus (2-4).

The types of grafts are classified into: autogenous, which are those in which the donor and the recipient are the same
individual, allogeneic grafts are used between two individuals of the same species, heterogeneous grafts between
individuals of different species and the plastic halo when graft material is of mineral or synthetic origin (5) . Autogenous
bone (AB) has been considered the gold standard for maxillary sinus augmentation due to its osteo- inductive and
osteoconductive properties. However, the use of several other bone substitutes has been reported as alternatives to
autogenous bone, autografts present several problems or disadvantages such as their scarcity, reabsorption and
morbidity of the donor site, so more and more biomaterials with osteoconductive properties are used, being the
deproteinized bovine bone mineral matrix one of the most used (5,6).

Bone obtained from a maxillary sinus graft provides sufficient primary stability and osseointegration has been shown
to be achieved predictably with a high implant survival rate ranging from 61.7% to 100%, with an average survival rate
of all interventions of 92.6%. However, breast augmentation procedures are not only sensitive to the technique: but are
also prone to complications if a thorough preoperative evaluation is not performed (7).

One of the most frequently reported complications in maxillary sinus graft surgery is rupture of the sinus membrane
with a frequency of 13% (8). Other research has also reported that this is the most frequent surgical complication with
mean rates of occurrence between 10.0% to 19.5% and up to 58% (Chiapasco et al, 2013(6); Nkenke E, Stelzle F,
2009(5); Pjetursson et al, 2008(7). Perforations can be repaired in the same surgical act using membranes, usually of
resorbable collagen or fibrin-rich plasma (PRF) or by means of sutures (8), in order to reduce the risk that the
particulate biomaterial migrates into the cavity of the maxillary sinus itself and obstructs the osteomeatal complex.
Membrane perforation may also represent a source for bacterial penetration and invasion into the grafted area, the
authors found no correlation between treatment outcome and implant failure rate (8-11).

The careful preparation of the window is essential to prevent perforation of the sinus membrane. They were often
associated with the use of high-speed, air-driven rotary instruments. However, it has been shown that there is a lower
incidence of membrane perforation with the use of piezoelectric devices (12).

A rare complication in a sinus floor lift procedure is the displacement of a dental implant into the maxillary sinus.
Displacement of dental implants can occur both during and after procedures. More cases have been reported in which
displacement in the maxillary sinus occurred not during but after implant placement. The reasons for moving an implant
from its initial position to the maxillary sinus are not always clear. The thickness and density of the edentulous maxillary
segment have been proposed as a possible explanation for the inadequate anchoring of the implant and the subsequent
lack of primary stability (13-15). In the literature, other mechanisms have been mentioned to explain the migration of
an implant to the maxillary sinus: changes in intra-sinus and nasal pressures resulting in a suction effect,
inflammatory/infectious processes around the implant, imprecise distribution of occlusal forces and implants that
penetrate the floor of the maxillary sinus and show a lack of osseointegration, therefore they run the risk of migrating
to the bosom without apparent force (16). All of the above has led to the conduct of several investigations:

Barone et al 2005 (11), in a clinical study whose objective was to evaluate the complications associated with the increase
of maxillary sinus under general anesthesia. with autogenous grafting or mixture with bone of animal origin in 70
patients with severe bone atrophy. Complicacién mas frecuente perforaciéon de la membrana sinusal (25%), seguido
por infeccién y supuracién (5,6%), los pacientes que se infectaron eran fumadores. Concluding that drilling of the
membrane was not a significant factor for the complication of implant placement, however, cigarette smoking is
associated with postoperative infection after maxillary sinus grafts

Lee et al, 2013, (12), in retrospective study of complications of maxillary sinus grafting by side window; evaluated 100
maxillary sinus procedures performed from March 2008 to February 2011. They concluded that sinus floor elevation
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using the side window approach is a predictable procedure for managing bone volume deficiency in the posterior jaw
for patients seeking treatment with dental implants. However, complications can include membrane perforation,
infection, wound dehiscence, graft loss, and implant failure. The fundamental objective when performing a sinus bone
graft is the formation of vital bone in the maxillary sinus, to achieve the long-term survival of the implants after their
prosthetic loading. To do this, the technique and the treatment sequence must be oriented to achieve stable results over
time, even if this means a longer waiting time until the placement of the prosthesis (13-17).

Ghasemi et al. (18) 2017, in systematic review and meta-analysis on intra- and postoperative complications in lateral
window maxillary sinus graft surgeries in smokers vs non-smokers. Eleven articles were included in the review and
revealed that the most frequent complication was rupture of the sinus membrane. They also observed that it increased
significantly the risk of suture dehiscence and infection in smoking patients.

Previous studies have revealed that success in osteogenic induction of maxillary sinus grafts depends on many variables,
such as: asepsis and antisepsis, patient health and habits; correct prophylaxis, type of bone graft, surgical techniques
used in a single procedure and surgical time (16 -18). In the literature there are several studies that assess the use of
bone grafts in maxillary sinus atrophy, using the lateral window technique and the presence or not of complications
(19-21).

Previous studies have shown the importance of assessing the presence of complications in surgeries with bone grafts
of the maxillary sinus in order to make associations between local and systemic related factors, which may lead to the
prevention of such complications, at the UniCIEO University Foundation of 2009-2019. Rupture of the sinus membrane
is the intraoperative complication with the highest prevalence (26.15%) in maxillary sinus graft surgeries, with the
lateral window technique.

Objective

Identify the Prevalence of complications of maxillary sinus grafts by reviewing medical records (2010-2020) in
Implantology Oral.

2. Methods

With approval by the Institutional Ethics Committee as research without risk (Annex 1), the medical records that met
the inclusion criteria were selected: clinical laboratories of patients of the two genders, to the any type of maxillary
sinus graft was performed, from January 2009 to December 2019, which had at least one clinical control after surgery
and controls radiographic or tomographic maxillary sinus. We excluded stories of patients who have not completed the
complete treatment in UniCIEO or dropout patients. From the selected medical records, the following variables are
taken: age, gender, systemic status, report of habits, date of maxillary sinus surgery, controls at 8 and 30 days post-
surgery, date of presence of the complication, type of complication: rupture of the sinus membrane, displacement of the
implant to the sinus cavity, signs of infection: hemorrhage, hematoma, pain, edema, flushing, tissue dehiscence, absence
of bone graft integration, membrane exposure, graft type: homologous, autograft, xenograft, synthetic, mixing, use of
fibrin-rich plasma (PRF), use of platelet-rich plasma (PRP), surgical technique (side window, crestal route ),
simultaneous placement of implants, reporting of habits, predominant mood and periodontal status. The results are
recorded in the databases (Annex 2). Descriptive and inferential statistics were applied to all these variables to describe
the generalities of all the mean por variables of frequency tables and cross tables. Inferential statistics to establish
associations between complications and the different variables (Chi cuadrado) (Person).

3. Results

Medical records reviewed during the 10 years of 375 medical records only 65 met the inclusion criteria, of which 39
(60%) belonged to the female gender and 26 (40%) were male. Non-smoking 58 (89%), absence of cardiovascular
disease 57 (87.7%), reduced periodontium 50 (76%). Most commonly used surgical technique "Side window" in 56
patients (86.15%) with rupture of the sinus membrane 17 patients (26.15%) (Table 1).

The most commonly used type of graft was plastic halo (29.23%) followed by allograft (26.15%) and most patients did
not need growth factor in 46 patients (70.77%) (Table 2).
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Table 1 Surgical technique Vs sinus membrane rupture

Surgical technique | Count | Percentage | RUPTUREMEMBRANASINUSAL | Count | Percentage
Trans crestal 8 12.307 NO 48 73.84
Side window 56 86.15 YES 17 26.15
Via crestal 1 1.538 N= 65
N= 65 99.995 99.99
Table 2 Graft type and use of growth factor
GRAFT TYPE Count | Percentage | FACTORGROWTH | Count | Percentage
All Graft 2 3.076 NO 46 70.77
Alo Graft. Autologo 1 1.54 YES 19 29.23
Plastic Alo 1 1.54 N= 65
Allograft 17 26.15
Allograft 1 1.54
Alloplastic 19 29.23
Autologo Aloplastico 2 3.08
Spongy Cortic Homolo 1 1.54
Analogue Alloplastic 1 1.54
Xeno Graft 13 20.00
Xeno Graft. All Graft 1 1.54
Xenograft 1.54
Xenograft 4 6.15
Xenograft. Alloplastic 1.54
N= 65
Table 3 Biological Complications 8 and 30 Days Post-Surgery Implants Oral
8Days 8Days (30D 30D
No Yes % |No Yes %
Pain 26 39 63 2
40% 60% 96.92% | 3.08%
Oedema 22 42 09 0
34.38% | 65.63% | 63 1
Blush 2 63 63 2
3.08% 96.92% | 96.92 |3.08%
Haematoma 0 0 63 2
96.92% | 3.08
Dehiscence Suture | 0 0 0 0
Desplazamiento |0 0 0 0
Implante
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The evaluation of the symptoms and clinical signs of early complications at 30 days showed in the total sample absence
of: pain (96.92%), edema (95.38%), hematoma (96.92), tissue dehiscence (96.92), and no displacement of the implants
(100%) (Table No 3).

The inferential statistics did not demonstrate a significant association (Chi square test) between the surgical technique
and the presence of each of the biological complications at 8 and 30 days post-surgery (p=0.606 Pearson p=0.332), nor
with the use of growth factor (p=2.131 Pearson).

4. Discussion

In the present research the lateral window surgical technique was the most used and the most frequent complication
was the rupture of the sinus membrane which coincides with the research of Ghasemiet et al., 2017 (18) but differs with
the habits of the population, in the present research most patients did not consume cigarette, and in the systematic
review they compared the presence of rupture of the sinus membrane between smoking and non-smoking population,
being more frequent the complication in smoking patients.

In the present research it was shown that the biological complications present at 8 days after surgery, decreased until
disappearing in the control at 30 days where only two patients presented mild pain and there was no tissue dehiscence
or displacement of the implant, nor loss of the implant, which does not coincide with the study of (Lee et al,, 2013) (12)
where tissue infection, graft loss and implant failure were present.

In the present study, there was no significant association between the lateral window technique and the infrequency of
each of the biological complications in the controls at 8 and 30 days. The rupture of the sinus membrane was only 13%
without signs of infection which differs with the study of Vifia-Almunia] et al., 2009 (21) where the most frequent
complications were perforation of the sinus membrane and suppuration of the wound.

5. Conclusion

Rupture of the sinus membrane is the intraoperative complication with the highest prevalence (26.15%) in maxillary
sinus graft surgeries, with the lateral window technique.

Compliance with ethical standards

Acknowledgments

This paper and the research behind it would not have been possible without the exceptional support of UniCIEO, and
specially to Dr Enrique Mejia Burgos R.I.P. Dr.Rodrigo Rivera, Dr. Luis Alberto Lépez .

Disclosure of conflict of interest

All authors declare that they have no conflicts of interest.

Statement of ethical approval

The ethics committee of the UniCIEO Uniiversity Foundation conferred the endorsement number 105 to the research
Prevalence of complications of maxillary sinus grafts, classifying “risk no” number 105 of August 21, 2020. The foregoing
in compliance informed consent with current national regulations.

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

References

[1]  Stern Avichai, Green James. Sinus lift procedures: an overview of current techniques. Dent Clin North Am. 2012;
56:219-233.

15



International Journal of Multidisciplinary Research Updates, 2022, 03(02), 011-016

Prevalence of complications of maxillary sinus grafts Ali S, Karthigeyan S, Deivanai M, Kumar A. Implant
Rehabilitation For Atrophic Maxilla: A Review. Journal of Indian Prosthodontic Society [Internet]. 2014 Sep [cited
2021 Nov 23]; 14(3): 196-207.

Tadinada A, Jalali E, Al-Salman W, Jambhekar S, Katechia B, Almas K. Prevalence of bony septa, antral pathology,
and dimensions of the maxillary sinus from a sinus augmentation perspective: A retrospective cone-beam
computed tomography study. Imaging Sci Dent. 2016; 46(2): 109-15.

Alayan ], Ivanovski S. A prospective controlled trial comparing xenograft/autogenous bone and collagen-
stabilized xenograft for maxillary sinus augmentation—Complications, patient-reported outcomes and
volumetric analysis. Clin Oral Implants Res. 1 Feb 2018; 29(2): 248-62.

Nkenke E, Stelzle F. Clinical outcomes of sinus floor augmentation for implant placement using autogenous bone
or bone substitutes: A systematic review. Vol. 20, Clinical Oral Implants Research. 2009; 124-33.

Chiapasco M, Felisati G, Zaniboni M, Pipolo C, Borloni R, Lozza P. The treatment of sinusitis following maxillary
sinus grafting with the association of functional endoscopic sinus surgery (FESS) and an intra-oral approach. Clin
Oral Implants Res. 2013 Jun; 24(6): 623-9.

Pjetursson BE, Tan WC, Zwahlen M, Lang NP. A systematic review of the success of sinus floor elevation and
survival of implants inserted in combination with sinus floor elevation: Part I: Lateral approach. In: Journal of
Clinical Periodontology [Internet]. 2008; 216-40.

Massei G, Romano F, Aimetti M. An Innovative Technique to Manage Sinus Membrane Perforations: Report of
Two Cases. Int ] Periodontics Restorative Dent. 2015 May; 35(3).

Doud Galli SK, Lebowitz RA, Giacchi R], Glickman R, Jacobs ]B. Chronic Sinusitis Complicating Sinus Lift Surgery.
Am | Rhinol. 2001; 15(3): 181-6.

Wiltfang |, Schultze-Mosgau S, Merten H-A, Kessler P, Ludwig A, Engelke W. Endoscopic and ultrasonographic
evaluation of the maxillary sinus after combined sinus floor augmentation and implant insertion. Oral Surgery,
Oral Med Oral Pathol Oral Radiol Endodontology. 1 Mar 2000; 89(3): 288-91.

Barone A, Santini S, Sbordone L, Crespi R, Covani U. A clinical study of the outcomes and complications associated
with maxillary sinus augmentation. Int ] Oral Maxillofac Implants [Internet]. 2005; 21(1): 81-5.

Lee H-W, Lin W-S, Morton D. A Retrospective Study of Complications Associated with 100 Consecutive Maxillary
Sinus Augmentations via the Lateral Window Approach. Int ] Oral Maxillofac Implants. 2013; 28(3): 860-8.

Busaba NY, Kieff D. Endoscopic sinus surgery for inflammatory maxillary sinus disease. Laryngoscope [Internet].
2002; 112(8): 1378-83.

Solar P, Geyerhofer U, Traxler H, Windisch A, Ulm C, Watzek G. Blood supply to the maxillary sinus. Clin Implant
Dent Relat Res. 1999; 10: 34-44.

Chappuis V, Suter VGA, Bornstein MM. Displacement of a dental implant into the maxillary sinus: Report of an
unusual complication when performing staged sinus floor elevation procedures. Int ] Periodontics Restor Dent
[Internet]. 2009; 29(1): 81-7.

Tong DC, Rioux K, Drangsholt M, Ross Beirne / 0. A Review of Survival Rates for Implants Placed in Grafted
Macxillary Sinuses Using Meta-analysis. 2000.

Carrefio JC, Aguilar-Salvatierra A, Gomez-Moreno G, Carrefio EMG, Lopez-Mateos MLM, Perrotti V, et al. Update
of Surgical Techniques for Maxillary Sinus Augmentation: A Systematic Literature Review. Implant Dent. 2016;
25(6): 839-44.

Ghasemi S, Fotouhi A, Moslemi N, Chinipardaz Z, Kolahi ], Paknejad M. Intra- and Postoperative Complications of
Lateral Maxillary Sinus Augmentation in Smokers vs Nonsmokers: A Systematic Review and Meta-Analysis. Int ]
Oral Maxillofac Implants. 2017; 32(4): 759-67.

Guilherme AS, Zavanelli RA, Fernandes JMA, Castro AT de, Barros CA, Souza JE de A, et al. Implantes
osseointegraveis em areas com levantamento do seio maxilar e enxertos 6sseos TT - Osseointegrated implants
in maxillary sinus-lift and bone graft areas. RGO (Porto Alegre). 2009; 57(2): 157-63.

Mendoza EG, Calva AH. Technical considerations in active maxillary sinus lifts: A review of literature. Rev ADM.
2015; 72(1): 14-20.

Vifia-Almunia ], Pefiarrocha-Diago M, Peflarrocha-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;
14(3): 133-6.

16



