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Introduction: Chronic sinusitis can be considered a relative contraindication for sinus lifting procedure. However,
its specific effects on bone height, infection and healing have not been as well investigated as its incidence as a
post-operative complication.

Methods: A retrospective comparative investigation was executed to evaluate the impact of chronic sinusitis on
sinus lifting procedures regarding bone height, infection, and healing scores. Pre-operative and 6-month post-
operative records (CBCT or CT and panoramic radiographs) of 40 patients who underwent sinus lifting procedure
with graft and implant placement were split into two sets of 20 patients each; Group A is comprised of a patient
with healthy sinus, whereas Group B includes patients with chronic sinusitis (identified as the presence of
thickening of Schniederian membrane > 2 mm, mucosal cyst, polyp or fluid level). Records of both groups were
assessed for the difference in bone height of alveolar ridge between pre-operative radiograph and after six
months postoperatively, and clinical notifications at the postoperative follow-up to report the healing and
infection scores.

Results: Statistically, there was non-significant difference in mean bone height gain (p-value > 0.05) in com-
parison to control group mean bone height (8.84 + 0.93). Also, there was non-significant variation in mean
healing and infection scores.

Conclusion: According to the available data, chronic sinusitis presenting as a thickening in the Schneiderian
membrane has no significant effect on postoperative bone height, healing, or infection score in patients un-
dergoing sinus augmentation with simultaneous implant placement. Further research is needed to better evaluate
the effect of chronic sinusitis and its current status as a relative contraindication for sinus lifting procedure.

1. Introduction

Implant placement in the posterior maxilla is much more compli-
cated than other jaws because of bone’s quality and quantity. In alveolar
bone deficiency, sinus lifting is usually used to insert an implant in the
posterior maxilla [1-3]. The direct (lateral) and indirect (crestal) pro-
tocols was mentioned for sinus lifting because of residual alveolar bone
height [4-7].

Despite the method applied, post-surgical complications, e.g., graft
failure, infections, and perforation of the sinus membrane, may even-
tually cause the surgical procedure’s failure. Surgery’s failure was
thought to be linked with pre-existing sinus disease or sinus disease
susceptibility [8-16]. Accordingly, pre-operative evaluation of the
maxillary sinuses prior to augmentation is necessary to decrease
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post-operative complications.

Patients with chronic sinusitis can be considered as a relative con-
traindicated for sinus lift surgery and may have a possibility of acute
postoperative sinusitis. That, modifying vulnerable physiology of
chronic infected maxillary sinus damages the sensitive maxillary
mucosal lining with surgical intention [17].

On the other hand, sinus lifting can be efficiently applied in
asymptomatic sinus membrane pathology that does not cause obstruc-
tion or require surgical intervention [18].

A classification was proposed as a guideline for deciding when to
perform an augmentation protocol, including sinus lift and graft tech-
nique. In this classification: category (1) including no radiographic pa-
thology up to about 2 mm sinus lining thickening that is reliable with
safe surgical augmentation. Category (2), with a 2-5 mm radiographic

E-mail addresses: abd.ha@den.suezuni.edu.eg (A.A. Hammuda), mohamed.moawed@su.edu.eg (M.M. Ghoneim).

https://doi.org/10.1016/j.amsu.2021.102379

Received 15 March 2021; Received in revised form 27 April 2021; Accepted 28 April 2021

Available online 8 May 2021

2049-0801/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd.

(http://creativecommons.org/licenses/by/4.0/).

This is an open access article under the CC BY license


mailto:abd.ha@den.suezuni.edu.eg
mailto:mohamed.moawed@su.edu.eg
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2021.102379
https://doi.org/10.1016/j.amsu.2021.102379
https://doi.org/10.1016/j.amsu.2021.102379
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amsu.2021.102379&domain=pdf
http://creativecommons.org/licenses/by/4.0/

A.A. Hammuda and M.M. Ghoneim

thickening, is not entirely contraindicated for sinus augmentation; it can
be applied with caution, mainly if the thickening is in the high range.
Category (3), with 6-9 mm radiographic thickening, is contraindicated
for sinus augmentation with or without partial sinus obliteration.
Category (4), with 6-9 mm radiographic thickening showing inflam-
mation/infection by different causes, varying between odontogenic
sinusitis to mucocele and is contraindicated for sinus augmentation
[19].

In this study, A retrospective comparative investigation to appraise
the impact of chronic sinusitis on sinus lifting procedures regarding bone
height, infection, and healing scores.

2. Patients and methods

The current research was performed on 40 patients selected from oral
and Maxillofacial outpatients’ clinics at the faculty of dentistry in Sinai,
Suez Universities, and Egypt Maxillofacial center. All patients were sub-
jected to open sinus lifting to increase alveolar ridge height for implant
placement. The present study was planned as a comparative retrospective
study under the World Medical Association Declaration of Helsinki, and
was ethically permitted by research ethics committee of Faculty of
Dentistry, Tanta University, Egypt, on February 2020. The study was
registered at Research Registry with the UIN: researchregistry6660 (reg-
istry#home/registrationdetails/604fca0c03dfdb001¢21010d/) [20] and
the work has been reported in line with the STROCSS criteria [21].

All clinical and radiographic data were acquired through the
screening of saved patients’ files and radiographs. The selected patients’
records fulfilled selective criteria including 1) Age ranging from 22 to 60
years, 2) Absence of systemic diseases or bone metabolism-related
conditions, 3) Suitable oral hygiene, 4) Alveolar bone height ranged
from 2 to 6 mm, 5) patients subjected to open sinus lifting procedures
using B-tricalcium phosphate p-TCP grafting materials, 6) presence of
pre-operative cone beam computerized tomography CBCT conventional
CT, 7) the presence of sixth-month postoperative radiograph CBCT, CT
or panoramic x-ray, 8) inclusion of postoperative follow up clinical data.
Patients with 1) systemic diseases and/or conditions affecting bone or
metabolism, 2) age above or below age limit 3) poor oral hygiene were
excluded.

According to the inclusion criteria, 40 patients were selected and
split into two groups: Group (A) comprised 20 patients with healthy
maxillary sinus, and Group (B) had 20 patients with chronic sinusitis
identified as the presence of thickening of Schniederian membrane > 2
mm, mucosal cyst, polyp or fluid level.

3. Surgical procedures

All selected patients were subjected to surgical procedures per-
formed under Local Anesthesia. The surgical procedures included lateral
window sinus lifting procedure, augmentation using p-TCP, and implant
placement.

All Surgical procedures were performed by Abdullah Hammuda
using the same protocol.

- Topical betadine antiseptic solution was topically placed at site of LA
injection and on the site of incisions, Local anesthetic nerve block
(posterior superior alveolar nerve block and infraorbital nerve block)
and local infiltration were injected in the posterior region of the
maxilla using INIBSA ARTINIBSA Articaine 4% and adrenaline
1:100.000.®

- A crestal incision was performed on the alveolar ridge, slightly to-
ward the palatal gingiva and then a full-thickness flap was raised by
mucoperiosteal elevator to allow access to the lateral antral wall.
Once the flap raised to the desired level, antrostomy performed with
around bur to create a trapdoor window on the lateral buttress of the
maxilla at the site of sinus lifting. The sinus membrane then was
gently lifted from the bony floor by a surgical curette, then lifting
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was performed on the lateral side and finally on the roof of the
trapdoor.

A space was created after the sinus membrane elevated, was grafted
by a -TCP mixed with antibiotic flumox® 1 g IV (500 mg amoxicillin
sodium and 500 mg flucloxacillin sodium twice daily)
postoperative medications protocol used was 1- (AUGMENTIN 1 g
tablets: Each tablet contains 875 mg amoxicillin (as amoxicillin tri-
hydrate) and 125 mg clavulanic acid (as potassium clavulanate), 2-
(Flagyl ®:Metronidazole tablets 500 mg every 8 h, Sanofi), 3-
(alphintern®: Chymotrypsin 300 E A U. (14 pkat, two tablets 3 times
daily, Amoun) 4- (Celebrex®,celecoxib200 mg tablets once daily,
Pfizer). 4-(Congestal® tablets once daily; Acetaminophen 650 mg,
Chlorphenirarnine maleate 4 mg and Pseudoephedrine HCL 60 mg,
Sigma).

4. Outcome measurement

Patients files and radiographs were analyzed to record the following.

The difference in bone height of alveolar ridge between pre-
operative radiograph and after six months postoperatively.

Clinical notifications at the postoperative follow-up to record healing
and infection scores [22,23].

5. Sample size and statistical analyses

To compare between groups (A) and (B), independent samples t-test
or corresponding statistical analysis for nonparametric data is proposed.
A total sample size of 40 samples will be sufficient to detect the effect
size of 0.57, a power (1-p) of 80% (=0.80) at a significant level of p <
0.05. Group A and Group B will be represented by 20 patients. The
sample size was calculated according to G*Power software version
3.1.9.5. [2, 3].

Reported data were investigated, analyzed by SPSS version 26.0
(SPSS Inc., Chicago, Illinois, USA). Data checked for normality using
Shapiro-Wilk at 0.05 level. Accordingly, parametric data (The height
bone gain, and infection scores) were presented as mean + standard
deviation (SD). Independent-t-test was applied to compare bone height,
and infection scores, between two groups (control, and chronic sinusitis
groups), and paired t-test for the differences between follow-up time-
points. Qualitative non-parametric data (healing scores) were presented
as Median, IQ range, Mann-Whitney U were used to assess the difference
between groups, and Friedman’s test to evaluate differences between
timepoints at a 0.05 significance level.

6. Results
Current research results are established and organized in the

following tables and figures. The height bone gain, both pre-operative or
postoperative (after six months), was presented in Table (1) and

Table 1
Height bone gain in Chronic Sinusitis and Control Groups.

Height Bone Chronic Sinusitis Group ~ Control Group (n t-test p-

Gain (n=10) =10) value
Preoperative

Mean =+ SD 3.78 £ 0.72 3.89 + 0.86 -0.31  0.760
Range 2.8-5 3-5.5

After 6months

Mean =+ SD 9.17 + 0.69 8.84 + 0.93 0.90 0.378
Range 8.2-10.2 7.5-10.2

Diff. Pre and After 6m

Mean + SD 5.39 £ 1.07 4.95 + 1.10 0.91 0.376
Range 4-6.7 3.8-7

Paired t-test <0.05* <0.05*

Independent t-test; p-value>0.05 NS.
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Figure (1A-D, 2a). The height bone gain in the chronic sinusitis group
showed an average (SD) of 3.78 + 0.72 and 9.17 + 0.69 in pre-and post-
operative, respectively. However, In the Control group, the height bone
gain showed an average (SD) of 3.89 + 0.86 and 8.84 + 0.93 in pre-and
post-operative, respectively. The difference between the control and
chronic sinusitis groups was statistically non-significant (p > 0.05), as
revealed by the independent samples t-test. However, there was a sta-
tistically significant difference between pre-and post-operative (p <
0.05).

First week postoperative infection scores were recorded and pre-
sented in Table (2). The postoperative infection scores recorded and
average of 7.70 + 1.83 and 8.40 + 1.35 in chronic sinusitis and control
groups; respectively. Data shows non-significant difference between
groups according to the first week postoperative infection score (t =
*0.97; sign.>0.05).

The healing scores in the first, second and third weeks postoperative
according to healing score, was presented in Table (3) and Figure (2B,
C). The healing score in the chronic sinusitis group showed an average
(SD) 0of 2.20 4 0.63, 2.40 £ 0.52, and 4.00 =+ 0.82 in the first, second and
third week operative; respectively. However, in the Control group, the
healing score in the chronic sinusitis group showed an average (SD) of
2.20 £ 0.63, 2.70 + 0.48, and 4.20 + 0.63 in the first, second and third
week operatively; respectively. The difference between the control and
chronic sinusitis groups was statistically non-significant (p > 0.05).
However, there was a statistically significant difference between follow
up time points as revealed by Friedman’s test for dependent samples(p
< 0.05). Means followed by different letters are significantly different
according to Bonferroni post hoc test at 0.05 level.

7. Discussion

Several investigators have studied the prevalence of chronic sinusitis
in patients scheduled for sinus augmentation, but with different results.
Depending on radiographs (CT, and Panorama) and endoscopic exami-
nations, Beaumont et al. reported that the presence of 40% sinus-related
diagnoses in periodontal patients planned for sinus augmentation [24].
A prospective investigation of seventeen patients planned for sinus
augmentation showed the existence of about 18% of patients with
mucosal disease as revealed by pre-operative signs of sinusitis (clinical
and radiographic), radiographic (Water’s projection), and by endo-
scopic examination [25]. A study on 293 elderly patients (from 76 to 86
years old) claimed that 12% prevalence with sinus disease is revealed by
panoramic radiographs [26]. There are various possible clarifications
for the disparities among different investigations involving population
features, pre-examination screening, inspection method, and standards
defining sinus disease. Furthermore, sinus disease prevalence is more
significant in the fall and winter seasons [27,28].

The thickness of normal sinus membrane has an average of 0.8 mm; it
generally develops a thicker membrane with periodontal inflammation
or chronic sinus or both. A sinus lining of more than 2 mm is considered
relatively contraindicated; however, >5 mm is contraindicated [23] for
sinus lifting [19,29].

In the current study, cases with membrane thickening >2 mm,
mucosal cyst, polyp, or a fluid level were included in a chronic sinusitis
group.

Various grafting materials was used in sinus augmentation protocol,
including freeze-dried bone allografts, autogenous bone, alloplasts, xe-
nografts, or a combination of them [2,30,31]. A recent study was carried
on 119-patients revealed that a mean vertical bone gain of 8.5 + 0.3 mm
using B-TCP in maxillary sinus lift protocol by a lateral window method
with instant implant placement for a follow-up of six-months [32].

In all selected cases, the present study in both groups was grafted
with beta calcium triphosphate. The mean bone gain reported was 5.39
+ 1.07 and 4.95 + 1.10 mm in both groups, respectively.

In Comparison between normal sinuses cases and chronic sinusitis
cases, there were non-significant difference in mean bone height gain (p-
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value > 0.05) compared with the control group mean bone height (8.84
+ 0.93). This observation revealed that, the presence of chronic sinusitis
has no effect in sinus augmentation. It could be owing to the pre-existing
thickening in the Schneiderian membrane may decrease the possibility
of perforation and in absence of acute infection the healing of graft
materials and osseointegration of implant would be not compromised.

These findings were coalescent with reported results of healing and
infection scores, as in Comparison between both groups included in the
current study revealed no statistically significant difference.

In agreement, a study evaluated maxillary sinus conditions prior to
dental implantation by pre-operative sino-nasal evaluations. In a
healthy population, it was stated that; the dental implant-related
chronic rhinosinusitis risks is not high in patients with cysts, mucosal
thickening or polyps of maxillary sinus. These patients could experience
sinus augmentation and dental implant with close postoperative sinus
follow-up.

In contrast another study reported that postoperative infection and
implant loss occurred in 8/121 sinuses (6.6%) in correlation with pre-
operative chronic sinusitis. The low failure rate (i.e 6.6%) may be
referred to other factors related to patients medical status, implant
stability, or grafting technique [33].

It was reported in many publications that, patients with pre-
operative sinusitis significantly develop postoperative sinusitis. Never-
theless, between the incidental maxillary sinus findings on CT as
mucosal thickening and a solitary cyst or polyp-like lesion are most
frequent. The records of patients undergoing CT imaging for the
maxillary sinus revealed that, 23.7%-28.2% mucosal thickening and
8.9%-19.4% cyst or solitary polyp and 3.6%-6.5% sinusitis [34].

Accordingly, many patients accidently discovered the maxillary
sinus lesion can effectively obtain an implants or augmentation, and in
several situations, their sinusitis recovers by medication and surgery.
Though, its important to consider the relation between dental implant
location and the maxillary sinus anatomy from sinus floor to the natural
ostium to avoid ostium blockage by dental implants or grafts.

8. Conclusions

According to the available date chronic sinusitis presenting as
thickening in the Schneiderian membrane has no significant effect on
postoperative bone height, healing or infection score in patients un-
dergoing sinus augmentation with simultaneous implant placement. It is
recommended to perform further studies with large sample size to check
these outcomes.
9. Limitations

The usual limitations inherent to retrospective studies are present in
the current one. Attempts were made to alleviate some of them by
reasonably widening the inclusion criteria, future prospective studies
are needed to confirm the reached conclusions.
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Fig. 1. Cross-section on CBCT, (A) Preoperative showing normal sinus with low vertical bone height, (B) 6-month post-operative showing increase in bone height
following osseointegrated implant and healing graft, and (C) pre-operative cross-section on CBCT showing chronic sinusitis with low vertical bone height. (D) 6-
month post-operative cross-section on CBCT showing increased vertical bone height after osseointegrated implant and healing graft.
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Fig. 2. (A) bar chart of the height bone gain, (B) boxplot of the healing scores, and (C) regression trendline between postoperative follow-up time points (on X-axis)
and healing scores (on Y-axis) in both chronic sinusitis and control groups.

Guarantor
Table 2
First-week postoperative infection scores in chronic sinusitis and control groups.

POstop group Abdullah Atef Hammuda.
1st-week postoperative  Chronic Sinusitis Control t-test p- Mohamed Moawad Ghoneim.
infection score Group (n = 10) Group (n = value

10)
Consent
Mean + SD 7.70 £1.83 8.40 +£ 1.35 —-0.974 0.343
Range 6-12 7-11
Median 7.0 8.00

Participants approval were collected prior to study. Written

t-Independent t-test; p-value>0.05 NS.

Registration of research studies

informed consent was obtained from the patient for publication of this

case report and accompanying images. A copy of the written consent is
available for review by the Editor-in-Chief of this journal on request”.

Funding

1. Name of the registry: https://www.researchregistry.com/browse-th

e-registry#home/

. Unique Identifying number or registration ID: researchregistry6660
. Hyperlink to your specific registration (must be publicly accessible

The authors received no financial support for the research, author-

and will be checked): https://www.researchregistry.com/browse-th
e-registry#home/registrationdetails/604fca0c03dfdb001c21010d/

Table 3

ship and/or publication of this article.

Comparison between 1st-week Postoperative, second-week Postoperative, and third week Postoperative according to healing score in each group.

Post-operative timepoint (week)

Healing scores/Groups

Mann-Whitney U, Sign.

Chronic Sinusitis Group

Control Group

Mean =+ SD Median IQR Mean + SD Median IQR
1st 2.20 + 0.63 b 2 (2-3) 2.20 £ 0.63 b 2 (2-3) >0.05 ns
2nd 2.40 + 0.52 b 2 (2-3) 2.70 + 0.48 ab 3 (2-3) >0.05 ns
3rd 4.00 + 0.82 a 4 (3-5) 4.20 £ 0.63 a 4 (4-5) >0.05 ns
Total 2.87 + 1.04 3 2-4) 3.03 +1.03 3 (2-3.25) >0.05 ns
Friedman’s test 0.002** <0.001***

NS, non-significant at p > 0.05 NS; *, **. *** p-value<0.05, <0.010, <0.001.


https://www.researchregistry.com/browse-the-registry#home/
https://www.researchregistry.com/browse-the-registry#home/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/604fca0c03dfdb001c21010d/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/604fca0c03dfdb001c21010d/

A.A. Hammuda and M.M. Ghoneim

Provenance and peer review

Not commissioned, externally peer-reviewed.

Declaration of competing interest

No conflict of interest.

References

[1]

[2]

[3]

[4

=

[5

—

[6

o)

[7]

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

S.V. Raja, Management of the posterior maxilla with sinus lift: review of
techniques, J. Oral Maxillofac. Surg. 67 (2009) 1730-1734.

M. Esposito, M.G. Grusovin, P. Coulthard, H.V. Worthington, The efficacy of
various bone augmentation procedures for dental implants: a Cochrane systematic
review of randomized controlled clinical trials, Int. J. Oral Maxillofac. Implants 21
(2006).

B.E. Pjetursson, W.C. Tan, M. Zwahlen, N.P. Lang, A systematic review of the
success of sinus floor elevation and survival of implants inserted in combination
with sinus floor elevation, J. Clin. Periodontol. 35 (2008) 216-240.

.M. Kara, D. Kiiciik, S. Polat, Experience of maxillary sinus floor augmentation in
the presence of antral pseudocysts, J. Oral Maxillofac. Surg. 68 (2010) 1646-1650.
M.L Kara, O. Kirmali, S. Ay, Clinical evaluation of lateral and osteotome techniques
for sinus floor elevation in the presence of an antral pseudocyst, Int. J. Oral
Maxillofac. Implants 27 (2012) 1205-1210.

N. Celebi, Z.B. Gonen, E. Kilic, O. Etoz, A. Alkan, Maxillary sinus floor
augmentation in patients with maxillary sinus pseudocyst: case report, Oral Surg.
Oral Med. Oral Pathol. Oral Radiol. Endod. 112 (2011) e97-102.

A.R. Cortes, L. Correa, E.S. Arita, Evaluation of a maxillary sinus floor
augmentation in the presence of a large antral pseudocyst, J. Craniofac. Surg. 23
(2012) e535-537.

C.F. Tsai, W.L. Pan, Y.P. Pan, et al., Comparison of 4 sinus augmentation
techniques for implant placement with residual alveolar bone height <3 mm,
Medicine (Baltim.) 99 (2020), e23180.

H.-W. Lee, W.-S. Lin, D. Morton, A retrospective study of complications associated
with 100 consecutive maxillary sinus augmentations via the lateral window
approach, Int. J. Oral Maxillofac. Implants 28 (2013).

F. Duttenhoefer, C. Souren, D. Menne, D. Emmerich, R. Schon, S. Sauerbier, Long-
term survival of dental implants placed in the grafted maxillary sinus: systematic
review and meta-analysis of treatment modalities, PloS One 8 (2013), €75357
e75357.

L. Batas, L. Tsalikis, A. Stavropoulos, PRGF as adjunct to DBB in maxillary sinus
floor augmentation: histological results of a pilot split-mouth study, Int J Implant
Dent 5 (2019) 14, 14.

1. Tilaveridis, M. Lazaridou, L. Zouloumis, I. Dimitrakopoulos, V. Tilaveridis,

S. Tilaveridou, The use of mineralized bone allograft as a single grafting material in
maxillary sinus lifting with severely atrophied alveolar ridge (1-3 mm) and
immediately inserted dental implants. A 3- up to 8-year retrospective study, Oral
Maxillofac. Surg. 22 (2018) 267-273.

K. Sagheb, E. Schiegnitz, M. Moergel, C. Walter, B. Al-Nawas, W. Wagner, Clinical
outcome of alveolar ridge augmentation with individualized CAD-CAM-produced
titanium mesh, Int J Implant Dent 3 (2017) 36.

Y. Oba, N. Tachikawa, M. Munakata, T. Okada, S. Kasugai, Evaluation of maxillary
sinus floor augmentation with the crestal approach and beta-tricalcium phosphate:
a cone-beam computed tomography 3- to 9-year follow-up, Int J Implant Dent 6
(2020) 27.

A. Baj, G. Trapella, D. Lauritano, V. Candotto, G.E. Mancini, A.B. Gianni, An
overview on bone reconstruction of atrophic maxilla: success parameters and
critical issues, J. Biol. Regul. Homeost. Agents 30 (2016) 209-215.

[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Annals of Medicine and Surgery 66 (2021) 102379

R. Kolerman, O. Moses, Z. Artzi, E. Barnea, H. Tal, Maxillary sinus augmentation by
the crestal core elevation technique, J. Periodontol. 82 (2011) 41-51.

A. Alkan, N. Celebi, B. Bas, Acute maxillary sinusitis associated with internal sinus
lifting: report of a case, Eur. J. Dermatol. 2 (2008) 69-72.

E. Kfir, M. Goldstein, I. Abramovitz, V. Kfir, Z. Mazor, E. Kaluski, The effects of
sinus membrane pathology on bone augmentation and procedural outcome using
minimal invasive antral membrane balloon elevation, J. Oral Implantol. 40 (2014)
285-293.

A. Tadinada, K. Fung, S. Thacker, M. Mahdian, A. Jadhav, G.P. Schincaglia,
Radiographic evaluation of the maxillary sinus prior to dental implant therapy: a
comparison between two-dimensional and three-dimensional radiographic
imaging, Imaging Sci Dent 45 (2015) 169-174.

A. Hammuda, M. Ghoneim, Assessment of Maxillary Sinus Lifting Procedure in the
Presence of Chronic Sinusitis, a Retrospective Comparative Study, vol. 2021,
researchregister.com, 2021.

R. Agha, A. Abdall-Razak, E. Crossley, N. Dowlut, C. Iosifidis, G. Mathew, STROCSS
2019 Guideline: strengthening the reporting of cohort studies in surgery, Int. J.
Surg. 72 (2019) 156-165.

H. Gad, R.T. Elsharkawy, Clinical outcome of using a piezoelectric device in
comparison with conventional surgical drills in surgical management of the
temporomandibular joint ankylosis, Egypt. Dent. J. 65 (2019) 1061-1068.

A.D. Hudwekar, A. Beldar, S. Murkute, S.S. Lendhey, M. Thamke, Aloe vera on
wound healing after periodontal flap surgery in chronic periodontitis patient: a
randomized control trial, Journal of Oral Research and Review 11 (2019) 72.

C. Beaumont, G.-G. Zafiropoulos, K. Rohmann, D.N. Tatakis, Prevalence of
maxillary sinus disease and abnormalities in patients scheduled for sinus lift
procedures, J. Periodontol. 76 (2005) 461-467.

N.M. Timmenga, G.M. Raghoebar, R.S. Liem, R. Van Weissenbruch, W.L. Manson,
A. Vissink, Effects of maxillary sinus floor elevation surgery on maxillary sinus
physiology, Eur. J. Oral Sci. 111 (2003) 189-197.

K. Soikkonen, A. Ainamo, Radiographic maxillary sinus findings in the elderly,
Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod. 80 (1995) 487-491.

B. Tarp, B. Fiirgaard, T. Christensen, J.J. Jensen, F.T. Black, The prevalence and
significance of incidental paranasal sinus abnormalities on MRI, Rhinology 38
(2000) 33-38.

T.J. Caruso, J.M. Gwaltney Jr., Treatment of the common cold with echinacea: a
structured review, Clin. Infect. Dis. 40 (2005) 807-810.

J.P. Van Den Bergh, C.M. Ten Bruggenkate, F.J. Disch, D.B. Tuinzing, Anatomical
aspects of sinus floor elevations, Clin. Oral Implants Res.: Treatment rationale 11
(2000) 256-265.

B. Johansson, K. Wannfors, J. Ekenback, J.-I. Smedberg, J. Hirsch, Implants and
sinus-inlay bone grafts in a 1-stage procedure on severely atrophied maxillae:
surgical aspects of a 3-year follow-up study, Trauma 1 (2000), 0.

M. Hallman, L. Sennerby, S. Lundgren, A clinical and histologic evaluation of
implant integration in the posterior maxilla after sinus floor augmentation with
autogenous bone, bovine hydroxyapatite, or a 20: 80 mixture, Int. J. Oral
Maxillofac. Implants 17 (2002) 635-643.

J.M. Aragoneses Lamas, M.G. Sanchez, L.C. Gonzdlez, A. Suarez Garcia,

J. Aragoneses Sanchez, Vertical bone gain after sinus lift procedures with beta-
tricalcium phosphate and simultaneous implant placement-A cross-sectional study,
Medicina (Kaunas) 56 (2020).

A. Kozuma, M. Sasaki, K. Seki, T. Toyoshima, H. Nakano, Y. Mori, Preoperative
chronic sinusitis as significant cause of postoperative infection and implant loss
after sinus augmentation from a lateral approach, Oral Maxillofac. Surg. 21 (2017)
193-200.

S.W. Kim, L.H. Lee, S.W. Kim, D.H. Kim, Points to consider before the insertion of
maxillary implants: the otolaryngologist’s perspective, J Periodontal Implant Sci
49 (2019) 346-354.


http://refhub.elsevier.com/S2049-0801(21)00329-0/sref1
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref1
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref2
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref2
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref2
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref2
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref3
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref3
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref3
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref4
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref4
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref5
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref5
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref5
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref6
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref6
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref6
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref7
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref7
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref7
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref8
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref8
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref8
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref9
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref9
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref9
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref10
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref10
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref10
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref10
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref11
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref11
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref11
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref12
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref12
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref12
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref12
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref12
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref13
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref13
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref13
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref14
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref14
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref14
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref14
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref15
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref15
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref15
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref16
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref16
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref17
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref17
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref18
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref18
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref18
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref18
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref19
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref19
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref19
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref19
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref20
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref20
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref20
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref21
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref21
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref21
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref22
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref22
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref22
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref23
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref23
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref23
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref24
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref24
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref24
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref25
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref25
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref25
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref26
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref26
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref27
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref27
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref27
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref28
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref28
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref29
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref29
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref29
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref30
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref30
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref30
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref31
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref31
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref31
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref31
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref32
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref32
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref32
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref32
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref33
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref33
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref33
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref33
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref34
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref34
http://refhub.elsevier.com/S2049-0801(21)00329-0/sref34

	Assessment of maxillary sinus lifting procedure in the presence of chronic sinusitis, a retrospective comparative study
	1 Introduction
	2 Patients and methods
	3 Surgical procedures
	4 Outcome measurement
	5 Sample size and statistical analyses
	6 Results
	7 Discussion
	8 Conclusions
	9 Limitations
	Ethical approval
	Sources of funding
	Author contribution
	Registration of research studies
	Guarantor
	Consent
	Funding
	Provenance and peer review
	Declaration of competing interest
	References


