INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 4 (2022) 134-139

Dental and Medical Sciences

9 4

~7

International Journal of Scientific Research in
o~ Dental and Medical Sciences

www.ijsrdms.com

Evaluation of the Success Rate of Endoscopic Sinus Surgery after Dental Implantation: A
Systematic Review and Meta-analysis

Behnaz Ghasemnia®, Sheida Kordi®, Saeed Hasani Mehraban®, Amir Azizi¢, Asal Moravej®",
Mahtab Salehi®

2 Faculty of Dentistry, Golestan University of Medical Sciences, Gorgan, Iran

b Department of Oral and Maxillofacial Surgery, School of Dentistry, Tehran University of Medical Sciences, Tehran, Iran
¢ Department of Prosthodontics, School of Dentistry, Alborz University of Medical Sciences, Karaj, Iran

d Department of Periodontics, School of Dentistry, Tehran University of Medical Sciences, Tehran, Iran

¢ Student Research Committee, School of Dentistry, Babol University of Medical Sciences, Babol, Iran

ARTICLEINFO ABSTRACT

Article history:

Received 02 June 2022

Received in revised form 29 July 2022
Accepted 20 August 2022

Auvailable online 31 August 2022

Background and aim: Sinusitis after dental implantation can cause peri-implantitis or incomplete removal of graft
material. The present study aimed to evaluate the success rate of Endoscopic sinus surgery after dental implantation.
Material and methods: In this study, international databases such as PubMed, Scopus, Science Direct, 1S, Web
of Knowledge, and Embase were reviewed to select articles related to the purpose of this study from January 2012
to July 2022. Effect size with 95% confidence interval (CI) with fixed effect modal and inverse-variance done.
Stata/MP.V17 software was used for data analysis.

Keywords: Results: In the initial review, the abstracts of 344 studies were reviewed, two authors reviewed the full text of 58
Dental Implantation studies, and finally, nine studies were selected. The success rate of endoscopic sinus surgery was 97% (ES: 95% Cl,
Endoscopic 95% to 98%).

Maxillary Sinusitis Conclusions: Endoscopic sinus surgery is a suitable treatment with a high success rate in treating sinusitis after
Surgery dental implants based on the present meta-analysis. A multidisciplinary collaboration between otorhinolaryngology

and oral surgeons seems to provide the best treatment option to achieve an acceptable success rate.

1. Introduction

Generally, implantology methods are used to rehabilitate patients with
the edentulous upper jaw, and this treatment can lead to sinusitis."! The
prevalence rate of dental implants is increasing, so an annual increase of 14%
in the United States has been reported.”? According to statistics and reports,
with the increase in the prevalence of dental implants, there is an increase in
patients with sinusitis following dental implants; It should be noted that the
reported incidence rate is low.! According to the findings of the studies,
sinusitis after dental implantation can cause peri-implantitis or incomplete
removal of graft material.’! According to studies, the most common treatment
for sinusitis after dental implants is endoscopic sinus surgery. & Considering
the importance of the subject and the lack of sufficient evidence in this field,
in the present study, an attempt has been made to evaluate the success of the
treatment. Therefore, the present study was conducted to evaluate the success
rate of endoscopic sinus surgery after dental implantation.

* Corresponding author. Asal Moravej
E-mail address: asal.moravej@yahoo.com

2. Material and methods

The present study is a systematic review and meta-analysis based on
PRISMA guidelines.[ In this study, international databases such as PubMed,
Scopus, Science Direct, ISI, Web of Knowledge, and Embase were reviewed
to select articles related to the purpose of this study from January 2012 to July
2022. Mesh keywords were used for searching in PubMed, and similar
keywords were searched in other databases. In the current study, Table 1
shows the response to PICO; the Google Scholar search engine was also used.

MeSH terms keywords: ((((((((("Dental Implantation“[Mesh]) OR (
"Dental Implantation/adverse  effects"[Mesh] OR "Dental
Implantation/methods"[Mesh] OR "Dental
Implantation/rehabilitation"[Mesh] OR "Dental Implantation/statistics and
numerical data“[Mesh] OR "Dental Implantation/therapy”[Mesh] )) OR (
"Dental Implant-Abutment Design"[Mesh] OR "Dental Prosthesis, Implant-
Supported“[Mesh] )) AND “Paranasal Sinuses"[Mesh]) AND (
"Sinusitis"[Mesh] OR "Maxillary ~ Sinusitis"[Mesh] )) OR (
"Sinusitis/classification"[Mesh] OR "Sinusitis/complications”[Mesh] OR

SO

Department of Periodontics, School of Dentistry, Tehran University of Medical Sciences, Tehran, Iran

https://dx.doi.org/10.30485/ijsrdms.2022.359443.1362



INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 4 (2022) 134-139

135

"Sinusitis/diagnosis“[Mesh] OR "Sinusitis/prevention and control"[Mesh]
OR "Sinusitis/rehabilitation"[Mesh] OR "Sinusitis/statistics and numerical
data"[Mesh] OR "Sinusitis/surgery"[Mesh] OR "Sinusitis/therapy"[Mesh] ))
OR ( "Maxillary Sinusitis/anatomy and histology“[Mesh] OR "Maxillary
Sinusitis/classification"[Mesh] OR "Maxillary
Sinusitis/complications”[Mesh] OR "Maxillary Sinusitis/diagnosis"[Mesh]

OR "Maxillary  Sinusitis/rehabilitation"[Mesh] OR "Maxillary
Sinusitis/statistics and numerical data"[Mesh] OR "Maxillary
Sinusitis/surgery"[Mesh] OR "Maxillary Sinusitis/therapy”[Mesh] )) AND
"surgery" [Subheading]) AND "Contraceptive Effectiveness"[Mesh]) OR
"Contraceptive Effectiveness/statistics and numerical data“[Mesh].

Tablel. PICO strategy.

PICO Strategy

Description

P Population: Patients treated for sinusitis after dental implantation

| Intervention: Endoscopic sinus surgery

C Comparison: other sinus surgery approaches

Outcome: success rate

Inclusion and exclusion criteria

Randomized controlled clinical trials (RCT), cohort studies, Case series
and cross-sectional studies, patients with sinusitis following dental implants,
Studies other than selected designs, and studies without full text were
excluded from the study.

Reporting and extracting study data

Using a checklist that included the author's name, year of publication,
type of study, number of patients, and the average age of patients, Surgical
treatments and Postoperative medical treatments were extracted and reported
in Table 2; Also, the data required for meta-analysis including success rate
were extracted from the studies.

Evaluating the quality of studies

The current study evaluated the quality of studies using the National
Heart, Lung, and Blood Institute (NHLBI) Study Quality Assessment Tools.!
The minimum score obtained from this tool is 80%; Scores less than 50
percent indicate low quality of study, scores 50 to 80 indicate good quality,
and scores above 80 indicate high quality.

Literature search

Data analysis

Stata/MP.V17 software was used for data analysis. The success rate was
estimated with Effect size, a 95% confidence interval (Cl), and a fixed effect
modal and inverse-variance method. The level of heterogeneity was evaluated
using the 12 index test (12 < 50% = low levels, 50 < 12 < 75% = moderate and
12 > 75% = high levels).

3. Results

The search was conducted based on the mentioned keywords, and 283
studies were found in the introduced databases; After entering the studies into
the EndNote.x8 software, duplicate studies were removed, and finally, the
abstract of 256 studies was reviewed, and the studies that met the inclusion
criteria were left out for the full-text review; at this stage, 225 studies were
removed. The full text of 31 studies was carefully reviewed, and studies that
had incomplete data, very low quality, or did not include the inclusion criteria
and matched the exclusion criteria were excluded from the study (23 articles);
finally, eight articles were selected, and their data were extracted for meta-
analysis (Fig. 1)
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Fig. 1. PRISMA flowcharts.
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Characteristics

Nine studies have been included in the present article. Male and female
patients were 340 and 396, respectively; a total of 736 patients were
examined; Data on Patients' treatment is reported in Table 2.

Bias assessment

According to NHLBI tools, two and seven studies have high and good

quality, respectively Table 2.

Table 2. Summary of demographic and clinical data of studies selected.

Number of Patients | Mean of . _
. . Postoperative uality of
No | Study. Years | Study Design Age Surgical Treatment T P QS dt_y
Male Female (Years) reatment tudies
Géta et al., . Endoscopic sinus surgery and dental .
1 Retrospective 38 38 53 NR High
20211 treatment
Oral levo 500 mg,
Molteni et al., | Retrospective Endoscopic sinus surgery with dental SNI, topical .
2 . P k 212 268 52 P : gery e P High
20201 case series implant removal antibiotic creams,
and local steroids
- L . Oral levo 500 mg,
Saibene et al., . Endoscopic sinus surgery with dental . d
3 10 Prospective 13 23 57 . Cef axetil 500 mg, Good
201900 implant removal
SNI and TNO
Jiam et al., . Endoscopic sinus surgery to all sinuses
4 - Case series 5 4 65 . . NR Good
201714 without dental implant removal
Fadda et al., . Endoscopic sinus surgery with dental Amc 1, Levo 500
5 12 Case series 6 11 56 P . gery Good
201602 implant removal mg, SNI
Jong et al., . Endoscopic sinus surgery with dental
6 g - Case series 7 7 54 P . gery NR Good
201631 implant removal
Kimetal., . Endoscopic sinus surgery to all sinuses
7 1 Prospective 12 7 54 . P . gery NR Good
201604 without dental implant removal
_— . ) Oral levo 500 mg,
Felisati et al., . Endoscopic sinus surgery with dental i
8 20130 Case series 41 24 54 b implant rengw\z/al Cef axetil 500 mg, Good
P SNI and TNO
Chiapasco et . Endoscopic sinus surgery with dental
9 pasco Prospective 6 14 50 P gery CH-M,SNI,TMO |  Good
al., 20130 implant removal

CH-M: chlorhexidine mouthwash; SNI: saline nasal irrigations; TMO: topical mupirocin ointment; levo: levofloxacin; Cef: Cefuroxime; TNO: topical nasal

niaouli oil; amc: Amoxicillin-clavulanate.

Success rate

Success rate in patients undergoing endoscopic sinus surgery following
dental implantation was 97% (ES: 95% CI, 95% to 98%) (1>=38.78%; P=0.11;
low heterogeneity) (Fig. 2). In Chiapasco et al. 2013 (16) study, Fadda et al.
2016 (12) study, and Jiam et al., 2017 (11) study, respectively, 4, 20, and 9

patients with available microbial cultures were reported. Fig. 3 shows a funnel
plot for graphical diagnostics of small study effects and detecting bias or
systematic heterogeneity. Galbraith plot for heterogeneity analysis showed
that there was no inconsistency across studies (Fig. 4).

Success rate Weight

Study with 95% CI (%)
Géata et al., 2021 - 0.99[0.97, 1.02] 45.90
Moalteni et al., 2020 —— 0.94[0.88, 1.00] 7.97
Saibene et al., 2019 —_— 0.94[0.88, 1.00] 6.79
Jiam et al., 2017 —_—— 0.95[0.85, 1.05] 2.87
Fadda et al., 2016 —- 0.97 [0.92, 1.02] 11.47
Jong et al., 2016 —— 0.84 [0.74, 0.94] 2.87
Kim et al., 2016 0.93[0.83, 1.03] 2.87
Felisati et al., 2013 —-— 0.92[0.85, 1.00] 5.10
Chiapasco et al., 2013 - 0.97 [0.93, 1.02] 14.17
Overall <> 0.97 [ 0.95, 0.98]
Heterogeneity: I° = 38.76%, H” = 1.63
Test of 8, = 8;: Q(8) = 13.06, p = 0.11
Testof 8 =0: z=111.87, p = 0.00

7 8 9 1 1.1

Fixed-effects inverse-variance model

Fig. 2. The Forest plot showed the endoscopic sinus surgery success rate following dental implantation.




INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 4 (2022) 134-139

137

Funnel plot
o 4
S
)
5 o
o< 7
© ®
3 ®
581 o
in °
<+ ]
S -
T}
Cle ® [ ]
T T T T T
.85 . 1 1.05
Success rate
Pseudo 95% ClI @ Studies

Estimated 8,

Fig. 3. The funnel plot showed the treatment effect against a measure of study precision.
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Fig. 4. Galbraith plot for assessing heterogeneity.

4. Discussion

The present study investigated the success rate of endoscopic sinus
surgery after dental implantation. The present meta-analysis showed that the
success rate of endoscopic sinus surgery after dental implants is 97% (ES:
95% Cl, 95% to 98%) and is considered a very suitable treatment method. In
the present study, an attempt was made to examine the studies conducted in
the last ten years in order to provide sufficient evidence; the reason for
choosing studies in the last ten years is to check the results of newer and more
recent studies. Most of the selected studies were conducted as case series;
also, diagnostic methods were not reported in the studies, and the definition
of the disease was not clearly defined. However, the study methodology was
of high to good quality. In some studies, peri-implantitis or implant
dislocation (implant complication) were investigated, and in some studies, it

has been reported that sinusitis occurs after implant placement. According to
the results of the present study, endoscopic sinus surgery is a suitable
treatment method for sinus infections; however, the choice of treatment
approach depends on the surgeon's priority, attitude, and preference. No
antibiotic-requiring failures were observed in studies where postoperative
antibiotic therapy was not explicitly planned.®! The microbiological
information in the studies was not comprehensive, and it is impossible to
examine their relationship with treatment outcomes. According to the results
of some studies, it is accepted that non-osseous fixtures should be carefully
evaluated during the initial treatment because they can be a focal point of
infection.!*”) Surgeons must choose the treatment according to the patient, and
addressing the dental cause is very important for treating sinusitis. It has also
been proven that cooperation between dental care providers/maxillofacial
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surgeons and otolaryngologists is highly important and can improve the
treatment process. Studies have shown that the precise amount of endoscopic
sinus surgery is very important in speeding up recovery after closing chronic
oroantral fistulas.!” Some studies have reported a gradual increase in the
incidence of sinusitis as a complication of dental implants and, for some
authors.¥! Endoscopic sinus surgery seems to be the most appropriate
treatment for sinus inflammation. In addition, endoscopic sinus surgery
allows the management of other sinuses and the treatment of anatomical
changes that can impair normal sinus clearance and drainage. Therefore, acute
inflammation can be removed in one surgical step, its exacerbation can be
prevented, and sinus function can be improved.* The selected studies did not
report information about the health status of the sinuses before implantation,
so it cannot be said that the condition of the sinuses can cause aggravation
after implantation or that it has nothing to do with it; this issue can be a
potential bias and affect the results of the study. The current study also has
limitations, including the sample size of most of the studies being very small,
so more studies with a higher sample size are needed to provide better results
and stronger evidence. Some patients were treated with drug therapy, which
can be very effective in the study results, and this case should be further
investigated in future studies. The success rate for transplantation and implant
implantation in the future in patients who were treated has not been
investigated, which requires rejection studies in this field because these
patients need to be re-implant after treatment or choose other methods.

5. Conclusion

Based on the present meta-analysis, endoscopic sinus surgery is a suitable
treatment with a high success rate in treating sinusitis after dental implants. A
multidisciplinary collaboration between otorhinolaryngology and oral
surgeons seems to provide the best treatment option to achieve an acceptable
success rate. Since antibiotic treatments have been used in some of the
selected studies and the use of these treatments in sinusitis after tooth
implantation does not have sufficient and official scientific validity, this case
must be considered, and moare on this in future studies. The category should
be paid. It is suggested that in future studies, in addition to increasing the
sample size, the follow-up period and precise definitions of sinusitis after
tooth implantation should be provided so that the results can be compared and
the consensus of the results can be better and stronger evidence can be
provided.

Conflict of Interest
The authors declared that there is no conflict of interest.

Acknowledgements
This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

References

[1] Sola Pérez A, Pastorino D, Aparicio C, Pegueroles Neyra M, Khan RS,
Wright S, et al. Success Rates of Zygomatic Implants for the
Rehabilitation of Severely Atrophic Maxilla: A Systematic Review.
Dentistry Journal. 2022;10(8):151. https://doi.org/10.3390/dj10080151.

[2] Kim JS, Choi SM, Yoon JH, Lee EJ, Yoon J, Kwon SH, et al. What affects
postoperative sinusitis and implant failure after dental implant: a meta-
analysis. Otolaryngology—Head and Neck Surgery. 2019;160(6):974-84.
https://doi.org/10.1177%2F0194599819829747.

[3] Molina A, Sanz-Sanchez I, Sanz-Martin 1, Ortiz-Vigén A, Sanz M.
Complications in sinus lifting procedures: Classification and

management. Periodontology 2000.
https://doi.org/10.1111/prd.12414.

[4] Molteni M, Bulfamante AM, Pipolo C, Lozza P, Allevi F, Pisani A, et al.
Odontogenic sinusitis and sinonasal complications of dental treatments: a
retrospective case series of 480 patients with critical assessment of the
current  classification.  Acta  Otorhinolaryngologica Italica.
2020;40(4):282-89. https://doi.org/10.14639%2F0392-100X-N0457.

[5] Allevi F, Fadda GL, Rosso C, Martino F, Pipolo C, Cavallo G, et al.
Treatment of Sinusitis Following Dental Implantation: A Systematic
Review and Meta-Analysis. American Journal of Rhinology & Allergy.
2022;36(4):19458924221084484.
https://doi.org/10.1177%2F19458924221084484.

[6] Alsaleh S, Manji J, Javer A. Optimization of the surgical field in
endoscopic sinus surgery: an evidence-based approach. Current allergy
and asthma reports. 2019;19(1):1-0. https://doi.org/10.1007/s11882-019-
0847-5.

[7] Wu YC, Chen CS, Chan YJ. The outbreak of COVID-19: An overview.
Journal of the Chinese medical association. 2020;83(3):217-20.
https://doi.org/10.1097%2FIJCMA.0000000000000270.

[8] NHLBI N. Study quality assessment tools. National Heart, Lung and
Blood Institute; 2020.

[9] Gata A, Toader C, Valean D, Trombitas VE, Albu S. Role of endoscopic
sinus surgery and dental treatment in the management of odontogenic
sinusitis due to endodontic disease and oroantral fistula. Journal of
Clinical Medicine. 2021;10(12):2712.
https://doi.org/10.3390/jcm10122712.

[10] Saibene AM, Collura F, Pipolo C, Bulfamante AM, Lozza P, Maccari A,
et al. Odontogenic rhinosinusitis and sinonasal complications of dental
disease or treatment: prospective validation of a classification and
treatment protocol. European Archives of Oto-Rhino-Laryngology.
2019;276(2):401-6. https://doi.org/10.1007/s00405-018-5220-0.

[11] Jiam NT, Goldberg AN, Murr AH, Pletcher SD. Surgical treatment of
chronic rhinosinusitis after sinus lift. American journal of rhinology &
allergy. 2017;31(4):271-5. https://doi.org/10.2500%2Fajra.2017.31.4451.

[12] Fadda GL, Berrone M, Crosetti E, Succo G. Monolateral sinonasal
complications of dental disease or treatment: when does endoscopic
endonasal  surgery require an intraoral  approach?. Acta
Otorhinolaryngologica Italica. 2016;36(4):300-9.
https://doi.org/10.14639%2F0392-100X-904.

[13] de Jong MA, Rushinek H, Eliashar R. Removal of dental implants
displaced into the maxillary sinus: a case series. Eur J Oral Implantol.
2016;9(4):427-33.

[14] Kim SJ, Park JS, Kim HT, Lee CH, Park YH, Bae JH. Clinical features
and treatment outcomes of dental implant - related paranasal sinusitis: A
2 year prospective observational study. Clinical Oral Implants Research.
2016;27(11):e100-4. https://doi.org/10.1111/clr.12570.

[15] Felisati G, Chiapasco M, Lozza P, Saibene AM, Pipolo C, Zaniboni M,
et al. Sinonasal complications resulting from dental treatment: outcome-
oriented proposal of classification and surgical protocol. American
Journal of Rhinology & Allergy. 2013;27(4):e101-6.
https://doi.org/10.2500%2Fajra.2013.27.3936.

[16] 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. Clinical oral implants research. 2013;24(6):623-9.
https://doi.org/10.1111/j.1600-0501.2012.02440.x.

2022;88(1):103-15.


https://doi.org/10.2500%2Fajra.2013.27.3936

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 4 (2022) 134-139 139

[17] F:ralg ?R’ Poetker DM' AI.<soy. U A”eV'_F’ B|g_||0|| F, Ch? BY (?t al How to Cite this Article: Ghasemnia B, Kordi S, Mehraban SH, Azizi
Diagnosing odontogenic S|nu5|'t|s: An international multldlsc!pllnary A, Moravej A, Salehi M. Evaluate the Success Rate of Endoscopic
consensus  statement. Inlnterhatlonal Forum of Allergy & Rhinology Sinus Surgery after Dental Implantation: A Systematic Review and
2021;11(8):1235-48. https://doi.org/10.1002/alr.22777. Meta-analysis. International Journal of Scientific Research in Dental

and Medical Sciences. 2022;4(3):134-139.
https://dx.doi.org/10.30485/1JSRDMS.2022.359443.1362.




