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Background: Restoration of the masticatory function in patients with edentulous posterior maxilla is often challenging due
to the severe atrophy of the alveolar ridges and proximity of the maxillary sinus, resulting in insufficient bone quantity for

Aim: The purpose of this study was to analyze the changes in Schneiderian membrane thickness after lateral sinus floor augmenta-

Material and methods: W LSFA procedures using different bone grafting materials were performed in 87 patients, operated
on in two clinical institutions from 2016 to 2018. CBCT examination was performed in all patients before the LSFA procedure,

Results: Minor radiological changes in mucous membrane morphology were observed preoperatively in17.1% of patients.
Postoperative CBCT in the early postsurgical period demonstrated that the number of intact non-specific sinuses decreased signifi-
cantly, i.e. from 86.7% to 26.7%. The number of cases with local hypertrophia of the mucous membrane increased from 20.3%
t0 26.7%. Mucosal thickening was observed in 41.7% vs 7.5%. The number of intact sinuses increased to 57.8%. The number of cases
with local membrane hypertrophia also increased —t0 37.4%. The number of cases with mucosal thickening or fluid accumulation
decreased significantly to 11.8 and 5.3% respectively. In 2 cases the development of chronic sinusitis required secondary surgeries.

Conclusion: The present retrospective study revealed that minor radiological changes in the morphology of the maxillary sinus
mucosa were observed preoperatively in17.1% of patients who underwent LSFA procedures. In the early and late postoperative
period their frequency increased to 68.5% and 47.1%, r espectively. However, the clinical signs o f sinusitis developed only in
19.26% of patients. No significant correlations were found between the frequency and severity of postoperative radiological
changes and residual bone height, sinus anatomy, initial state of the mucous membrane and type of the grafting material.

SUMMARY:

implant-supported dentures.

tion (LSFA) using cone beam computed tomography (CBCT).

at1month after surgery, and after 6 months, before implant placement or loading.
KEYWORDS: computed tomography, implantation, lateral sinus floor augmentation, membrane thickness

ABBREVIATIONS

CBCT - cone beam computed tomography
ITI - International Team of Implantology
LSFA - lateral sinus floor augmentation

is performed through osteotomy of the lateral sinus wall, followed
by careful elevation of the sinus membrane, and creation of a space
that is filled with bone graft or bone substitute material, sometimes,
simultaneously with implant placement. Different bone replace-
ment materials were used for sinus floor augmentation [3], such
as autogenous bone [4], demineralized bone matrix [5], synthetic
hydroxyapatite [6], beta tricalcium phosphate or bioactive glass

INTRODUCTION

The proximity of the maxillary sinus limits the possibility of im-
plant placement in an optimal position and increases the risk of
complications, arising from surgery in patients with edentulous
posterior maxilla. The standard technique for achieving sufficient
bone volume and quality is augmentation of the maxillary sinus
floor (sinus lift) [1, 2], a technique introduced by Tatum (1977),
and modified by Boyne and James (1980). This surgical procedure
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particles. In comparison to other augmentative procedures, sinus
lift proved to be a “safe and predictable” procedure for increasing
alveolar bone volume and further placement of dental implants
with a comparably low complication rate [7].

However, some recent studies have reported that the incidence
of complications, associated with sinus lift procedure is gradual-
ly increasing. The main postoperative risks reported in literature
include Schneiderian membrane perforation [8] with penetration
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of the grafting material into the sinus cavity [9], cyst formation,
wound dehiscence [10], graft exposure or failure, chronic or acute
sinusitis. The last one is the most challenging problem as its clini-
cal management is complicated and often associated with addi-
tional surgery, prolonged recovery time, significant discomfort for
the patient, negative impact on the quality of life and legal issues.

The current literature indicates an incidence of 10-26% of acute
sinusitis among patients who underwent the LSFA (lateral sinus
floor augmentation) procedure [11-13]. Chronic sinusitis is less
common and constitutes 1.3-5% [8, 14—16]. However, the num-
ber of studies on LSFA complications and long-term outcomes is
limited and their results are controversial. Moreover, according to
the last data the incidence of significant morphological and radio-
logical changes of the sinus membrane can be higher as in many
cases these changes develop with no clinical manifestations. The
treatment strategy and the protocol for implant placement and
loading in such a situation are under debate.

The aim of the present retrospective study was to identify the ra-
diological state of the maxillary sinus before and after sinus lift
procedures as well as to evaluate the incidence of early and late
complications with special attention to the risk factors of their
development.

MATERIALS AND METHODS

This study met the requirements of the Declaration of Helsinki
and was approved by the Ethics Committee of the Bogomolets
National Medical University. All personal cone beam computed
tomography (CBCT) data were used anonymously, with informed
consent of the patients. Patients were recruited at the Stomato-
logical Medical Center of the Bogomolets National Medical Uni-
versity and Kyiv Regional Center for Maxillo-facial Surgery and
Stomatology (Kyiv, Ukraine).The present retrospective clinical and
radiological study reports the outcomes of standard LSFA proce-
dures, with special attention to the factors that compromise the
functional state of the maxillary sinus in the early and late post-
operative period.

Patients with edentulous posterior maxilla who underwent the
unilateral or bilateral sinus floor elevation procedures via a clas-
sic lateral approach during the period from 01.2016 to 12.2018
were included in the study. The indications for LSFA based on
ITI recommendations included the presence of alveolar ridge at-
rophy with residual bone heights less than 5 mm, determined by
preoperative CBCT.

Exclusion criteria were the following: age below 18 years; the pe-
riod from tooth extraction or any surgeries performed in the area
of the maxillary sinus to the LSFA procedure of less than 4 months;
a history of radiotherapy or chemotherapy for malignant tumors,
drug abuse, uncontrolled systemic diseases constituting contra-
diction to surgery, systemic bone disorders (e.g. osteoporosis),
aggressive forms of periodontal disease, clinical and radiological
signs of acute or chronic rhinosinusitis, low quality of CBCT data,
patient non-compliance or rejection to participate in the study.
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The medical records and CBCT data of 87 patients who met the
inclusion criteria (50 females and 37males) were analyzed. The
youngest patient at the moment of the operation was 20 years old,
the oldest was 63 years old (mean age 32 + 11.2 years). Sinus floor
augmentation procedures were unilateral in 67 patients, bilateral
in 20; altogether 107 LSFA operations were performed. Sixty (56%)
procedures were performed on the left sinus, 47 (44%) on the right.
In total, 183 implants were placed into the operated areas. Among
them, 38 implants were installed according to the immediate im-
plantation protocol, and 145 according to the protocol of delayed
two-stage implantation.

Based on the surgeons’ preferences and patients’ demands, the
following implant systems were used: MIS (Medical Implant Sys-
tem, MIS Implant Technologies Ltd, Shlomi, Israel), MegaGen
(MegaGen, Gyeongsan, Daegu, South Korea), B.&B. Dental s.r.],
Italy or Straumann (Straumann Holding AG, Switzerland) with
diameters varying from 3.0 to 5.0 mm and length from 7.5 to 13
mm. However, the differentiation of particular implant types was
not the subject of this study.

The following data was collected from the patients’ medical records:
medical history, general health state of the patient, age at the time
of augmentation, dental and periodontal status, ENT anamnesis,
smoking habits, grafting material used, implant placement and
loading protocol. CBCT was performed preoperatively in each
case, in order to determine the exact amount of the residual bone
and the morphological state of the nasal cavity and paranasal si-
nuses. The postoperative CBCT was used to evaluate the morpho-
logical changes in the maxillary sinus, caused by the operation in
the early (up to 1 month) and late (6 month) postoperative period.

Surgical protocol and post-surgical procedures

In all the patients, the standard protocol of LSFA was applied
according to the ITI recommendation. After disinfection of the
operation area with povidone Betadine solution (Betadine, Egis
Pharmaceuticals PLC, Budapest, Hungary) or chlorhexidine, local
anesthesia was induced by 4% articaine solution with adrenaline
1:200000 (Ubistesin, 3 M-Espe, St Paul, MN, USA). Then, an in-
cision on the top of the alveolar crest was performed in the pos-
teroanterior direction, followed by vertical releasing incisions in
the canine and the third molar areas.

A full-thickness mucoperiosteal flap was raised, and the lateral
wall of the maxillary sinus was exposed. At this level a round or
oval osteotomy was created with intensive saline irrigation using
low-speed diamond burrs to minimize the risk of Schneiderian
membrane perforation. The Schneiderian membrane was care-
fully elevated using special curved mucosal elevators from the
floor and from the anterolateral and the medial walls of the max-
illary sinus until sufficient space for the bone grafting material was
created. Membrane perforation was assessed by the Valsalva maneu-
ver. Schneiderian membrane perforations of less than 5 mm were
directly sutured with 6.0 sutures or covered with a collagen mem-
brane (Bio-Gide, Geistlich Biomaterials, Wolhusen, Switzerland,
or BioMend® Zimmer Biomet, Munich, Germany), PRGF or PRF
fibrin membranes. Then the grafting procedure was completed.

WWW.OTOLARYNGOLOGYPL.COM



ORIGINAL ARTICLE

Fig.1. (A) Nonspecific finding, (B) solitary polyp or cyst, (C) mucosal thickening, (D)
air—fluid level or fluid accumulation (most often indicating acute infection
or inflammation), (E) near-total opacification of the maxillary sinus or other
paranasal sinuses (most often indicating chronic rhinosinusitis), and (F)
calcification spots in the maxillary sinus (most often indicating fungal sinusitis).
Classification by Chen Y.-W.and al.

In cases of larger perforations the procedure was cancelled and
postponed for 1.5-2 months. If no perforation occurred, the bone
grafting material was placed under the elevated sinus membrane.
The amount and type of grafting material used varied depending on
the amount of available residual bone, sinus anatomy, preexisting
clinical conditions and surgeons’ preferences. Care was taken not
to obstruct the middle nasal meatus to allow free sinus drainage.

The following grafting materials or bone grafts were used: iliac
crest bone block — 5.7%, xenogenic grafts (Cerabone, Botiss bio-
materials GmbH, Gerlingen, Germany or Gen-Os, Osteobiol,
Tecnoss Dental, Torino, Italy, Tutogen Medical GmbH™ 0.25-1.0
mm or 1-2 mm; Germany) — 85.2%, and a mixture of autologous
bone with xenogenic materials — 9.1%. Autologous bone blocks
were fixed with titanium screws (length 14 mm, diameter 1.6 mm;
Titanium Alloy Bonescrew, Titamed).

Postoperatively the patients were instructed not to blow their nose,
to sneeze with their mouth wide open in order to control the air
pressure inside the maxillary sinus and to avoid any physical stress.
Smokers were informed of increased risks of surgery and were ad-
vised to stop smoking. Post-operatively, patients were instruct-
ed to rinse their mouth 4 times a day with chlorhexidine 0.05%
for over 2 weeks. Antibiotics — clindamycin 300 mg orally every
8 h or amoxicillin with clavulanic acid 500 mg 2 times a day, non-
steroid anti-inflammatory drugs and analgesics were prescribed
for 5 days after the LSFA procedure. The sutures were removed
10 to 14 days postoperatively.

Radiographic examination and measurements

CBCT examination was performed before the LSFA proce-
dure in all patients, then in the early postoperative period: up
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to 1 month after surgery, and after 6 months, before implant
placement or loading (if immediate placement protocol was ap-
plied). Images were acquired using Planmeca ProMax 3D. The
scanning parameters were as follows: 120 kVp, 5 mA, 5-s acqui-
sition time, 0.3-mm-thick axial slice, isotropic voxel size, and
20 x 17-cm image area. All images were recorded in the Digital
Imaging and Communications in Medicine format (DICOM). The
entire data constituted of 0.3-mm-thick axial slices as single DI-
COM files. Axial images were exported with a 512 x 512 matrix as
a single frame per DICOM file. The CBCT images were transferred
to SimPlantPro 11.04 (Materialize) software for further visualiza-
tion and analysis [2]. An expert radiologist and maxillofacial sur-
geon evaluated the morphological changes and anatomical struc-
ture of the maxillary sinus before and after surgery. Craniofacial
CBCT images were carefully assessed for the mucous membrane
condition in paranasal sinuses, anatomical changes such as septal
deviation and concha bullosa, patency of the maxillary sinus os-
tium, presence of fluid inside the maxillary sinus etc. After that all
cases were categorized into six groups (A to F) according to Chen
at al. (Fig. 1.): those with (A) nonspecific findings, (B) a solitary
polyp or cyst including local hypertrophia of the mucous mem-
brane, (C) mucosal thickening, (D) air—fluid level or fluid accumu-
lation (indicating acute infection or inflammation or haemosinus
in most of the cases), (E) near-total opacification of the maxillary
sinus (most often indicating chronic rhinosinusitis), and (F) calci-
fication spots (intensive radio-opaque infusions) in the maxillary
sinus (most often associated with migration of the graft material
into the sinus or fungal infection).

Statistical analysis

For statistical analyses, IBM SPSS Statistics software (version
22, IBM, Armonk, New York, USA), was used with the level of
significance set at P < 0.05. Sample distribution was tested us-
ing the Kolmogorov-Smirnov test. Descriptive analysis of patient
characteristics was performed using mean and standard devia-
tion for continuous variables and percentage for categorical vari-
ables. Spearman analysis and chi-square test were used to calcu-
late the correlation coefficients between clinical and radiological
parameters.

RESULTS

A total of 87 patients with 107 LSFA procedures were included
in the study. Among them, 16 (18%) patients were smokers and
71 (82%) were non-smokers. As many as 91.3% had no episodes of
acute or chronic sinusitis in anamnesis, 8.7% patients were previ-
ously operated on maxillary sinuses with endoscopic sinus surgery
or traditional antrotomy.

Preoperative CBCT Findings

Radiographic changes of the sinus mucosa in the study group are
presented in the Fig. 1. Preoperative CBCT findings revealed that 66
(75,8%) patients had normal anatomy of the sinus with no changes
in mucosal morphology or signs of ENT pathology (nonspecific
findings — type A by Chen et al.). Solitary polyps, cysts or local
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Class Description Images Risk degree (score)
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Fig. 2. The bony architecture of the sinus floor.

hypertrophy of the mucous membrane (type B) were observed in
15 (17.3%) patients; mucosal thickening (type C) in 6 (6.9%) pa-
tients. There were no cases with D, E, F mucous membrane types
(fluid accumulation in the maxillary sinus, total or sub-total opaci-
fication, etc.) in the initial examination: such radiological findings
were considered as contraindications for LSFA procedures.

The bony architecture of the sinus flour was the following
(Fig. 2): in 72 sinuses (67.2%) there were no septa, 35 patients had
septa with a different risk of membrane perforation. In 22 patients
(20.5%) — type 1, 3 (2.8%) type 2, 3 (2.8%) type 3, 4 (3.7%) type 4,
3 (2.8%) — type 5. Type 2 to 5 were associated with a higher risk of
Schneiderian membrane perforation [17].

The residual bone height in operated patients (Fig. 3.) was 1 mm or
less in 19 cases (17.7%), 2 mm in 45 cases (42%), 3 mm in 33 cases
(30.8%), 4—5 mm in 10 cases (9.2%). The mean height of the residual
bone was 2.36 + 0.8 mm. It was strongly associated with the time
from tooth extraction (P < 0.05). In patients with residual bone
height less than one mm the mean time from extraction was 14.3
+ 2.2 years, 1-3 mm — 12.8 + 1.8 years, 3—5 mm — 5.5 + 1.4 years.

Postoperative CBCT Findings

Postoperative CBCT performed in the early postsurgical period
(before 1 month) demonstrated that the number of cases with no
changes in the mucous membrane (type A) decreased significantly
from 86.67 to 26.75%. The number of cases with type B radiologi-
cal picture increased from 20.33% to 26.75%. Mucosal thickening
(type C) was observed in 7.5 patients vs 41.73% before surgery.
Fluid accumulation (type D) and subtotal or total opacification of
the sinus (type E) were observed in 13.91 and 2.14% respectively.
However, the clinical signs of acute sinusitis or specific complaints
were recorded only in 2 cases (1.8%). In 3 cases (2.7%) radiological
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findings resembled the F type. All those cases were associated with
graft failure and migration of the particles into the sinus. Those
cases were considered as complications, all the patients underwent
secondary endoscopic surgeries.

Six months after surgery, the radiological status improved in 42
patients. The number of type A patients increased to 57.8%. The
number of cases with local membrane hypertrophia or solitary pol-
yps in the sinus also increased to 37.4%; in this group of patients
there were no complaints associated with the maxillary sinus or
nasal function. The number of cases with mucous thickening or
fluid accumulation decreased significantly to 11.8 and 5.3% re-
spectively. In 2 cases (1.8%), total opacification of the sinus (type
E) and signs of chronic sinusitis were observed. These cases were
considered as an indication for the secondary surgery (Fig. 4.).

In the present study there were no statistically significant correla-
tions (P > 0.05) between radiological changes in the maxillary sinus
in the postoperative period and residual bone heights, sinus ana-
tomical structure, initial state of the mucous membrane, type of
bone grafting material and smoking habits. The radiological find-
ings in the early postoperative period did not correlate (P > 0.05)
with the state of the mucosa in the long-term follow-up either.

Complications of LSFA

Facial edema, oral erythema, nasal congestion, ecchymosis, and
hemosinus were considered to be normal post-surgical conditions.
They resolved in the normal course of the postoperative period
of up to 14 days.

45

35 33

number of cases

1 2 3 4 5
residual height of alveolar process (mm)

Fig.3.The residual height of the alveolar process in relation to the number of cases.
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Fig. 4. Dynamics of morphological changes of the mucous membrane based on CBCT.
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Of the total study population, 12 patients developed some kind
of complications during surgery or in the early postoperative pe-
riod. Perforation of the Schneiderian membrane was the most
common complication, observed in 10 patients (12 LSFA pro-
cedures — 11.2%). These complications were observed in classes
3 and 5 [18]. Intensive bleeding during surgery was reported in
5 patients (5.7%). In 3 cases (3.5%), graft failure or migration of the
material into the sinus was observed. These patients underwent
endoscopic sinus surgery with partial removal of the graft material
and demonstrated good recovery. Two patients developed acute
rhinosinusitis after sinus augmentation. Both of them recovered
completely after a conservative treatment. Two cases of chronic
rhinosinusitis (2.3%) were documented in the current survey. Both
cases were diagnosed in the remote postoperative period and con-
sidered as an indication for the secondary surgery. Endoscopic re-
vision of the ostiomeatal area was performed by ENT surgeons;
polyps and granulations were removed from the sinus and exam-
ined histologically. Implant placement was delayed in those cases
until radiologically-confirmed recovery. Of 183 implants placed
in patients after LSFA procedures, 18 (9%) were lost/disintegrated
in the early postoperative period before prosthetic construction
and application of functional loading. There was no statistically
significant association between implant failure and radiological
changes of the sinus.

DISCUSSION

According to the literature data, LSFA is a common, widely used
procedure with a high predictability and success rate. However,
the number of cases associated with maxillary sinus infection or
functional insufficiency after LSFA procedures is still high. Ac-
cording to the systematic review [11], acute maxillary sinusitis
occurred in 15 cases of LSFA and 12% of surgeries were associ-
ated with the development of chronic rhinosinusitis. The author
reported that the percent of sinus pathologies is even higher (up
to 19% and 22%, respectively) [18]. Authors assumed that the main
factors to be considered is the initial state of the maxillary sinus
mucosa, ostiomeatal unit as well as the surgical protocol applied
(osteotomy technique, volume and type of bone graft, Schneide-
rian membrane injury etc.). The operations performed on com-
promised sinuses in patients with an existing ENT pathology or
in cases with a sophisticated anatomy of the sinus floor (existing
septa, irregularities or recesses) are associated with a higher risk
of decompensation and development of either acute or chronic si-
nusitis. In the present survey, all the cases with infection develop-
ment were successfully managed conservatively or by minimally
invasive endoscopic approach, performed by ENT surgeons. The
same multidisciplinary treatment strategy in patients with com-
plicated LSFA is advocated by Joongmin K. and Hyonseok J. [21].

However, our data obtained on the basis of CBCT indicate that
the incidence of postoperative changes of the sinus mucosa is sig-
nificantly higher. Initially, 27.3% of patients had minor changes
in the mucous membrane of the maxillary sinus (solitary cysts
or polyps, mucous thickening etc.) but in the early postoperative
period the number of cases with compromised mucous mem-
brane increased to 68.5%; among them 19.26% had the signs of
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fluid accumulation, total or subtotal sinus opacification, migra-
tion of the grafting material into the sinus. Until the 6th month
the mucous status improved but still only 46% demonstrated non-
specific findings. Cases with local thickening of the mucous or
solitary polyps close to the operation area consisted 49.2%. At the
same time, the majority of these cases were asymptomatic and
not associated with any complaints or discomfort of the patients.
Other studies of radiological changes in the maxillary sinus before
and after LSFA reported a similar incidence of mucous membrane
thickening in the early postoperative period [22-25]. However,
there is limited information from follow-up at 1, 6 months or more.

One of the main limitations of our study was the absence of long-
term follow-up (more than 1 year) and endoscopic control which
made the interpretation of the radiological signs ambiguous. Both
in the early and in the late postoperative period it was hard to dif-
ferentiate inflammatory processes from haemosinus, local hyper-
plasia of the mucous membrane, postsurgical edema/scarring or
deterioration of the mucociliary clearance. The classification of
radiological changes used in our research [26] was developed for
the analysis of maxillary sinusitis and not for exact estimation of
postsurgical conditions. It means that clinical decisions based only
on radiological changes may be incorrect, resulting in an exces-
sively aggressive approach to patient treatment and rehabilitation.

Interestingly, there were no significant correlations between the
initial state of the mucous membrane and the severity of its post-
operative changes. It supports the conclusion of [27] the study
that minor changes of the maxillary sinus mucosa could not be
considered as a contraindication to LSFA procedures. Chen et al.
[17] reported that sinus lift can be performed in the presence of
radiological changes of type B if the mucous hyperplasia or re-
tention cyst does not exceed 17 mm, and of type C if the mucous
membrane thickening does not exceed 5 mm. In type D, E and
F, authors recommended the primary surgical sanitation of the si-
nus. The same approach was used in our patients and with good
or satisfactory results.

The residual bone heights, amount and type of material used, pres-
ence of the septa and their type had no influence on the compli-
cation risks or changes in the mucous membrane. The author re-
ported that an important factor that influences the integral result
of LSFA is the presence of uncompensated disorders of mucocili-
ary clearance and affected ostiomeatal complex [28]. At the same
time, Giovanni et al. [29] proved that endoscopic examination is
more informative for estimation of the maxillary sinus function in
comparison to CBCT. Authors also demonstrated the clinical effi-
cacy and importance of presurgical endoscopy of the nasal cavity
and maxillary sinuses in this category of patients as well as intra-
operative endoscopic control in LSFA [30].

At postoperative follow-up, endoscopy may be an important in-
strument for differential diagnostics of different pathological con-
ditions if radiological changes are found. According to Hoon and
Soon [31], it may be beneficial for differentiation of reactive phe-
nomena in the postoperative period from infections and inflam-
matory processes and also for decision if any surgical or conser-
vative treatment should be applied.
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Postoperative changes of the maxillary sinus do not correlate with
its volume and shape (architecture), but are directly influenced by
the presence of septa with a possibility of membrane perforation
[32, 33]. In the present study we also analyzed the incidence and
risk factors for Schneiderian membrane perforations. The fre-
quency of this complication in the present study was within the
limits reported by other authors: 11.2% vs 13.3% [34], 20% [35].
With such a small number of observations we could not find sta-
tistically significant correlations between the perforation risk and
residual bone heights, type of septa and smoking habits. All these
factors are considered as risk factors on the basis of previously
performed research [36]. However, Kim [37] found no significant
correlation between Schneiderian membrane thickening and the
risk of perforation or postoperative complications [38].

The presence of membrane perforation was not associated with
an increased risk of postoperative infections, graft failure or
severity of radiological changes. The explanation for such re-
sults may be that LSFA procedures in our survey were car-
ried out only in cases with small perforations (less than 5 mm)
which can be easily handled. In large perforations the procedure

REFERENCES

1. Chanavaz M.: Sinus graft procedures and implant dentistry: a review of 21 years of
surgical experience 1979—-2000. Implant Dent., 2000; 9(3): 197—200.

2. Boyne P, James R.A.: Grafting of the maxillary sinus floor with autogenous mar-
row and bone. ] Oral Max Surg., 1980; 17: 113-116.

3. Tatum H.: Maxillary and sinus implant reconstructions. Dent Clin North Am.,
1986; 30(2): 207—229.

4. Smiler D.G., Holmes R E.: Sinus lift procedure usingporous hydroxyapatite: A pre-
liminary clinical report. ] Oral Implantol, 1987; 13: 239-243.

5. Ritter A, Rozendorn N., Avishai G., Rosenfeld E., Koren I. et al.: Preoperative Ma-
xillary Sinus Imaging and the Outcome of Sinus Floor Augmentation and Dental
Implants in Asymptomatic Patients. Otol Rhinol Laryngol, 2020; 129(3): 209-2015.

6.  Jensen O.T., ShulmanL.B., Block M.S., Iacono V.J.: Report of the Sinus Consensus
Conference of 1996. Oral Maxillofac Implants, 1998; 13: 11-45.

7. Sbordone C., Toti P, Guidetti F, Califano L., Pannone G. et al.: Volumetric changes
after sinus augmentation using blocks of autogenous iliac bone or freeze-dried alloge-
neic bone. A non-randomized study. ] CranioMaxillofacial Surg, 2014;42: 113-118.

8. DaianeB.G,, Spezamiglio D.N.,, de Aratjoat T.S.B., Fernandes P.G., Tempest L.M.
et al.: Main literary findings on autogenous and xenogenous grafting: A review.
Dent Oral Craniofac Res, 2017; 4(3): 1-4.

9.  Torrade M., Marti C.: Prevalence and management of Schneiderian membra-
ne perforations during sinus-lift procedures. Clin. Oral Impl., 2008; 19: 91-98.

10. Akram M.E., Omar L.E: Maxillary sinus membrane elevation and simultaneous im-
plant placement without grafting materials.]. Journal of Radiograph., 2009; 16: 11-13.

11. Rapani M., Rapani C., Ricci L.B.: Schneider membrane thickness classification
evaluated by cone-beam computed tomography and its importance in the pre-
dictability of perforation. Retrospective analysis of 200 patients. ] Oral Maxillofac
Surg., 2016; 54(10): 1106-1110.

12.  Dursun E., Keceli H.G., Dolgun A., Velasco-Torres M., Olculer M. et al: Maxilla-
ry sinus and surrounding bone anatomy with cone beam computed tomography
after multiple teeth loss: a retrospective multicenter clinical study. Implant Den-
tistry, 2019; 28(3): 226-230.

13.  Demircol M., Demircol N.: The effects of posterior alveolar bone height on the he-
ight of maxillary sinus septa. Surg Radiol Anat, 2019; 41(9): 1003—1006.

was canceled and the patients were excluded from the study.
The implants were placed in all operated cases with a good pri-
mary stability. In cases where complications followed, the implan-
tation was almost performed after conservative or surgical treat-
ment by ENT surgeons. The frequency of implant disintegration
was within the limits reported in the literature for the maxilla and
it did not depend on the severity of postoperative changes of the
mucous membrane.

CONCLUSION

The present retrospective study revealed that minor radiological
changes in mucous morphology of the maxillary sinus were ob-
served preoperatively in 17.1% of patients who underwent LSFA
procedures. In the early and late postoperative period their fre-
quency increased to 68.5% and 47.1%, respectively. However, the
clinical signs of sinusitis developed only in 19.26% of patients. No
significant correlations were found between the frequency and
severity of postoperative radiological changes and residual bone
heights, sinus anatomy, initial state of the mucous membrane and
type of the grafting material.

14. Cavalcanti M.C., Guirado T.E., Sapata V.M., Costa C., Pannuti C.M. at al. Ma-
xillary sinus floor pneumatization and alveolar ridge resorption after tooth loss:
a cross-sectional study. Braz Oral Rez., 2018; 6(32): 64.

15.  Sanz-Sénchez L, de Albornoz A.C., Figuero E., Schwarz E, Jung R. et al. Effects of
lateral bone augmentation procedures on peri-implant health or disease: A syste-
matic review and meta- analysis. Clin Oral Impl., 2018; 29(15): 18-21.

16. Corbella S., Taschieri S., Weinstein R., Fabbro M.: Histomorphometric outcomes
after lateral sinus floor elevation procedure: a systematic review of the literature
and meta-analysis, 2016; 27(9): 1106.

17. ChenY.-W,, Lee E-Y,, Chang P-Ch., Huang Ch.-Ch., Fu Ch.-H. at al. A paradigm
for evaluation and management of the maxillary sinus before dental implantation.
Laryngscope, 2018; 128(6): 1261-1265.

18.  Khalighi Sigaroudi A., Dalili Kajan Z., Rastgar S., Neshandar Asli H.: Frequency
of different maxillary sinus septal patterns found on cone-beam computed tomo-
graphy and predicting the associated risk of sinus membrane perforation during
sinus lifting. Imaging Sci Dent., 2017; 47(4): 261.

19. NiuL. Wang]., Yu H., Qiu L.: New classification of maxillary sinus contours
and its relation to sinus floor elevation surgery. Clin impland Dent Relat., 2018;
20(4): 493-500.

20. Rapani M., Rapani C,, Ricci L.: Schneider membrane thickness classification eva-
luated by cone-beam computed tomography and its importance in the predicta-
bility of perforation. Retrospective analysis of 200 patients. Oal Maxillofac Surge-
ry, 2016; 54(10): 1106-1110.

21. Joongmin K., Hyonseok J.: A review of complications of maxillary sinus augmen-
tation and available treatment methods. ] Korean Assoc Oral Maxillofac Surg.,
2019; 45: 220-224.

22. HennyJ.A., Kristen W., Arjan V., Gerry M.: Buccal bone thickness at dental im-
plants in the maxillary anterior region with large bony defects at time of imme-
diate implant placement: A 1-year cohort study. Clinical Implant Dentistry and
Related Research, 2019; 21: 73-79.

23.  Bozhikova E., Nikolay U,, Tanya K.: Cone Beam Computed Tomographic Study
of Mucosal Thickness of Maxillary Sinus Floor. Acta morphologica et anthropo-
logica, 2019; 26: 3—4.

WWW.OTOLARYNGOLOGYPL.COM



ORIGINAL ARTICLE

24.

25.

26.

27.

28.

29.

30.

Corresponding author:

Competing interests:

Horner K., Islam M., Flygare L., Tsiklakis K., Whaites E.: Basic principles for use
of dental cone beam computed tomography: consensus guidelines of the Euro-
pean academy of dental and maxillofacial radiology. Dentomaxillofac Radiol.,
2009; 38: 187-195.

Harris D., Horner K., Grondahl K., Jacobs R., Helmrot E. et al.: Guidelines for the use
of diagnostic imaging in implant dentistry 2011: update of the E.A.O. A consensus
workshop organized by the European Association for Osseointegration in the Me-
dical University of Warsaw, Poland. Clin Oral Implants Res., 2012; 23: 1243-1253.

Choucroun G., Mourlaas J., Kamar Affendi N.H., Froum S.J., Cho S.-Ch.: Sinus
Floor Cortication: Classification and Prevalence. Clin impland Dent Relat., 2017;
19(1): 69-73.

Zeng X., Teng M., Zhou F, Ye ., Li G. at al. Influence of Maxillary Sinus Width on
Transcrestal Sinus Augmentation Outcomes: Radiographic Evaluation Based on
Cone Beam CT. Clin impland Dent Relat., 2016; 18(2): 292-300.

Minhua T., Cheng Q, Liao J., Zhang X., Mo A. at al. Sinus Width Analysis and
New Classification with Clinical Implications for Augmentation. Clin impland
Dent Relat., 2016; 18(1): 89-96.

Giovanni F, Chiapasco M., Lozza P, Saibene A.M., Pipolo C. at al. Sinonasal com-
plications resulting from dental treatment: Outcome-oriented proposal of classi-
fication and surgical protocol. Rhinol Allerg., 2013; 27(4): 101.

Horia M.B., Iancu S.A., Mirea L., Mignogna M.D., Samet N. at al. Management
of Schneiderian Membrane Perforations during Sinus Augmentation Procedures:
A Preliminary Comparison of Two Different Approaches. Clin Med., 2019; 8(9): 1491.

31

32.

33.

35.

36.

37.

38.

Hoon J.Y,, Soon J.H.: Void space and long-term volumetric changes of maxillary
sinus floor augmentation with comparison between hydroxyapatite soaked with
bone morphogenetic protein 2 and anorganic bovine xenograft alone. CranioMa-
xillofac Surg., 2019; 47(10): 1626—1632.

KimH.-],, Yea S., Kim K.-H., Lee .M., Ku Y. at al. A retrospective study of implants
placed following 1-stage or 2-stage maxillary sinus floor augmentation by the la-
teral window technique performed on residual bone of less than 4 mm: Results
up to 10 years of follow-up. Periodontol., 2019; 2: 4-10.

Sonoda T., Yamamishi K., Harada T., Yamamishi N.: Effect of Staged Crestal Ma-
xillary Sinus Augmentation: A case series. Periodontol., 2019; 31: 26-31.
CruzR.S., de Aratjo Lemos C.A., de Souza Batista V.E., E Oliveira H.FE, de Luna
Gomes .M. at al. Short implants versus longer implants with maxillary sinus lift.
A systematic review and meta-analysis. Braz Oral Rez., 2018; 32: 8.

Silva L.D. at al. Maxillary sinus lift surgery-with or without graft material? A sys-
tematic review. Oral Maxillofac Surg., 2016; 45(12): 1570-1157.

Hoang].K., Eastwood ].D., Tebbit C.L., Glastombury C.M.: Multiplanar Sinus CT:
A Systematic Approach to Imaging Before Functional Endoscopic Sinus Surgery.
AJR Am ] Rentgenology, 2010; 194(6): 527-536.

Kim S.M.: Definition and management of odontogenic maxillary sinusitis. Maxil-
lofac Plast Reconstr Surg., 2019; 41(1): 13.

Al-Dajani M.: Recent Trends in Sinus Lift Surgery and Their Clinical Implications.
Clin Implant Dent Relat Res., 2016; 18(1): 204—212.

Word count: 5507 Tables: -

Figures: 4

References: 38

DOI:

10.5604/01.3001.0014.1679  Table of content: https://otolaryngologypl.com/resources/html/articlesList?issueld=0

Copyright:
Sp.z 0.0. All rights reserved

Copyright © 2019 Polish Society of Otorhinolaryngologists Head and Neck Surgeons. Published by Index Copernicus

The authors declare that they have no competing interests.

a The content of the journal ,Polish Society of Otorhinolaryngologists Head and Neck Surgeons” s circulated on the basis
of the Open Access which means free and limitless access to scientific data.

S0c0

This material is available under the Creative Commons — Attribution 4.0 GB. The full terms of this license are available on:
http://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

Oleksandr Shpachynskyi; Dental Medical Center of Bogomolets National Medical University, Kyiv, Ukraine; Phone: +380
978709223; E-mail: spachiusky1992@gmail.com

Cite this article as:

Shpachynskyi O., Didkovskyi V., Kopcha A.: Radiological changes in maxillary sinus morphology after lateral sinus floor

augmentation; Otolaryngol Pol 2020; 74 (1-7); DOI: 10.5604/01.3001.0014.1679 (Advanced online publication)

OTOLARYNGOL POL 2020; 74:1-7



