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SUMMARY

The loss of maxillary masticatory teeth is associated with a decrease in both the height and width of the alveolar
bone mass. In addition to the bone limits, implant placement to replace the missing footh is complicated by the
close proximity of the maxillary sinus floor. The above can negatively affect the success of the patient’s surgical
rehabilitation. The maxillary sinus lift (MS), or sinus lift, can opfimize the procedure and the results of dental implanta-
fion. Maxillary sinus floor lift surgery is a procedure with predictable results and a low complication rate, with an ex-
pected success rate of over 90% in the long term. However, like any surgical procedure, a sinus liff comes with some
complications. One of the most common complications is Schneider’'s membrane perforation, which occurs either
foriatrogenic reasons related to improper surgical actions or due to anatomical features of a particular patient that
may complicate the procedure. A particularly interesting fact is the association of the incidence of MS membrane
perforation with individual patient anatomy, particularly the presence of frontal or sagittal bony septa. The purpose
of this study is to determine the relationship of the incidence of Schneider’'s membrane perforation during sinus lift
surgery in patients with and without bony septa in the MS. Materials and Methods. The present study included 100
patients who underwent open sinus lift surgery with subsequent implant placement. The participants were divided
into 2 groups after studying the data of preoperative CBCT: group 1 — patients without septum in the MS (control
group — 30 patients), group 2 — patients with septum in the MS (experimental group — 70 patients). Postoperative
follow-up of the patients of both groups to monitor the presence of complications from Schneider’s membrane
was performed on the 39,5", 7" day according to clinical symptoms. Results. For group 1 patients (MS without sep-
fum), the rate of Schneider's membrane perforation during sinus lift was 20%, whereas for group 2 patients (MS with
septum), the rate of perforation was 77.2%. Conclusions. The obtained data indicate a higher incidence of Sch-
neider membrane damage during open sinus lift surgery in patients with individual anatomical features of the MS
compared to patients with classic MS anatomy. The above-mentioned necessitates a more thorough preoperative
planning of the invasive intervention, as well as a detailed analysis of 3D radiographs (CBCT) of the maxillary sinus.
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PE3IOME

[Toteps xeBaTeAbHbIx 3yOOB BEPXHEN YEAKOCTU COMPIXKEHA CO CHMKEHUEM KAK BbICOThI, TAK M LLUIMPMHBI KOCTHOTO
MACCHBA QABBEOAIPHOTO OTPOCTKA. [TOMUMO KOCTHBIX AMMMTOB, MOCTAHOBKA MMMAQHTATA AAS 3AMELLLEHMS OTCYT-
CTBYIOLLLETO 3yBA OCAOXKHIETCH BAU3KMM PACMOAOKEHNEM AHO FTAMMOPOBOM MA3YXHM. BhiLLieCKA3aHHOEe COCOBHO
HEraTMBHO MOBAMUATE HA YCMEX XMPYPIMYECKON PeabuAMTaLmMM NaumeHTa. Onepaums rno NoOAbEMY AHQ BEPXHEYEe-
AOCTHOM Na3yxu (BYI), Apyrimi CAOBAMM, CHUHYC-AMADTHMHI, CIOCOBHA ONTMMM3MPOBATH MPOLLEAYPY M PE3YABTATHI
AEHTAALHOM MMIAAQHTALMM. Onepaums no NOALEMY AHA BEPXHEYEAIOCTHOM MNA3yXu — MPOLEAYPA C MPEACKA3ye-
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MbIMM PE3YABTATAMM M HU3KOM YOCTOTOM OCAOXKHEHMM, OXKMAQEMBIM MPOLLEHT YCIEXa KOTOPOM COCTABASET Boaee
90% B AOArOCPOYHOM nepcrektuBe. OAHAKO, KAK U ADBOE XMPYPIM4eCKoe BMELLIQTEALCTBO, CUHYC-AMQDTHUHI CO-
MPSXKEH C HEKOTOPBIMM OCAOXKHEHMAMM. OAHUM M3 HaMBOAEE YOCTO BCTPEYQIOLLIMXCS OCAOXKHEHMM IBASETCS Nep-
cbopaums mMembpaHsi LLIHanaepa, BOZHUKAKOLLIAS AMBO MO STPOrEHHbIM MOUYMHAM, CBA3AHHBIM C HEMPABUAbHBIMM
XUPYPIMYECKUMM AEUCTBUIMM, AMBO M3-30 AHATOMMYECKUX OCOBEHHOCTEN KOHKPETHOIO NMALMEHTA, KOTOPbIE MO-
ryT 3QTRYAHMTb NPoLEAYPY. OCOBEHHO MHTEPECHbLIM QDAKTOM SBAIETCS CBA3b YACTOThI NEPCOOPALIMM MEMBPAHBI
BYIM ¢ HAMBUMAYQABHOM QHATOMMEM NALMEHTA, B YHACTHOCTH, HOAMYMEM CDPOHTAABHBIX MAM CAMMTTAAbHBIX KOCTHbIX
neperopoAok. LleAbio AQHHOIO MCCAEAOBAHUS ABASETCS OMNPEAEAEHMNE B3AMMOCBSI3M YACTOTbI MEPCDOPALIMM MEM-
6paHsbI LLIHanaepa B xoae onepaumm CUHYC-AMGDTUHT Y MALMEHTOB C KOCTHbIMM Neperopoakamm B BYIM 1 6e3 Hux.
MaTtepuaabsl u metoabl. B HacTosee nccaeaosaHme Bbiav BKAaoYEHb! 100 NALMEHTOB, KOTOPbLIM MPOBOAMAQCH
onepaums OTKPbITbIM CUHYC-AMCOTUHI C MOCAEAYIOLLIEN YCTAHOBKOM MMMAAQHTATA. YY4ACTHUKM ObiAM PA3AEAEHDI
HQ 2 rpyrnbl MOCAE MCCAEAOBAHUA AQHHBIX MpeAonepaumoHHon KAKT: 1 rpynna — naumeHTsl 6e3 neperopoAkm
B BYI (koHTPOABHQS rpynna — 30 NaUMeHTOoB), 2 rpynna — NAUMEHTbI C NEPErOPOAKOHM B BHIT (aKCnepumeHTaAbHAS
rpynna —70 naumeHTos). [locAeonepauUrMoOHHOE HABAIOAEHUE 3Q MALMEHTAMM OBOEUX rPYMM AAT KOHTOOAS HOAMYMS
OCAOXXHEHMI CO CTOPOHbBI MEMBPAHBI LLIHaMAEPa MPOBOAMAOCH HA 3, 5, 7 CYTKM MO KAMHUYECKOM CUMITOMATHKE.
PesyAbTaTtbl. Ang naumeHTos 1 rpynnsl (BT 6e3 neperopoaku) 4actota nepapopaumm memoepaHs LLIHanaepa
B XOAE CHMHYC-AMQDTHMHIQ COCTABMAQ 20%, B TO BPEMS KAK AAS MALMEHTOB 2 rpynnkl (BYI ¢ neperopoakor) 4actota
nepcbopaLmMi COCTABMAQ 77,2%. BbiBOAbI. [TOAYyH4EHHbIE AQHHbIE CBUAETEALCTBYIOT O BOAEE YOCTOM MOBPEXKAEHMM
LLIHOMAEPOBOM MEMBPAHbI B XOAE OMNepALMM OTKPbITbIM CUHYC-AMOOTHMHT Y MALMEHTOB C MHAMBUAYQABHbIMM QHQ-
TOMMYECKMMM OCOBEHHOCTIMM BYI, MO CPABHEHMIO C NALMEHTAMM KAQCCHYECKOM aHaTomme BYI. BbiLueobo-
3HQYEHHOE AUKTYET HEOBXOAMMOCTb BOAEE TLLIATEALHOIO MPEAONEPALMOHHOIO MAQHMUPOBAHMS XOAQ MHBA3UBHO-

ro BMELLIATEALCTBA, A TAKXKE AETAABHOIO AHAAM3A 3A-peHTreHorpamm (KAKT) BEpXHEYEAIOCTHOM NA3yXu.
KAKOYEBBIE CAOBA: cyHyC-AMADTUHT, nepdpopalms, KAKT, OCAOXKHEHUA, MMMNAQHTALLMA.

KOHPAUKT UHTEPECOB. ABTOPbI 3Q8BASIOT OO OTCYTCTBUM KOHCPAMKTQ MHTEPECOB.

Introduction

Currently, implantation is considered a routine dental sur-
gical procedure with few complications and predictable pro-
spective results [1,2]. However, in some cases, it is possible
to compromise the procedure of implant placement by ana-
tomical limitations of bone tissue, especially with the close
location of the floor of the maxillary sinus (MS). In cases
of prolonged absence of teeth due to their removal, a de-
crease in the residual alveolar process and progressive pneu-
matization of MS is one of the most important factors affect-
ing the support, fixation, stability and chewing function of
the implant [3, 4, 5].

Accordingly, with prolonged absence of teeth in the later-
al part of the upper jaw, both vertical and horizontal volumes
of the alveolar process decrease, and the bottom of the MS
becomes easily accessible for injury with surgical instru-
ments, which makes implantation an impossible task under
specified conditions.

In order to increase the volume of bone tissue in the mas-
ticatory sections of the upper jaw for optimal positioning
of the implant and minimize intraoperative risks, an opera-
tion is performed to raise the floor of the maxillary sinus (si-
nus lifting). Maxillary sinus floor lift surgery is a procedure
with predictable results and a low complication rate, with
an expected success rate of over 90% in the long term. How-
ever, like any surgical procedure, sinus lifting is associated
with some complications [6—8].

The literature describes both general complications associ-
ated with surgery, such as swelling, hematoma formation, and
specific ones — chronic rhinosinusitis, blockage of the mouth
of the MS and others [1]. One of the most common intraop-
erative complications of sinus lifting, both open and buried,
is perforation of the Schneider membrane, which occurs either

for iatrogenic reasons related to improper surgical procedures,
or due to anatomical features of a particular patient that may
make it difficult to perform the procedure [9-12].

A particularly interesting fact is the relationship between
the frequency of perforation of the MS membrane and the
individual anatomy of the patient, in particular, the pres-
ence of transversal or sagittal bone septa. The septa, or septa
of the maxillary sinus, are barriers of cortical bone that di-
vide the floor of the maxillary sinus into several compartments
called recesses/pockets. They are one of the most common an-
atomical variations found in the maxillary sinuses (28-58% ac-
cording to various authors) [13, 14]. Dr. Underwood first de-
scribed this anatomical formation in 1910, which is why it is
sometimes called the Underwood septum. According to litera-
ture data, septa are often found in the projection area of the 1%
and 2™ molars or between these teeth, which is one of the deep
places of the maxillary sinus [9, 12—14].

When chewing teeth are removed, bone tissue is remod-
eled and the height of the bone of the alveolar process re-
cedes, which determines the patient’s need for an implant
with a preliminary increase in bone volume. The septa may
partially protrude from the walls of the maxillary sinus
or lead to a complete separation of the sinus into smaller pa-
ranasal sinuses [15, 16]. Being part of the internal configura-
tion of the sinus, the septa can interfere with the preparation
of the surgical site, making it difficult to lift the Schneider
membrane without perforating it.

The above dictates the need for a preoperative diagno-
sis of the presence of additional bone structures of the HPV
for optimal planning of the position and formation of the
lateral window during the sinus lifting procedure, as well
as to minimize intraoperative complications of the operation,
for example, perforation of the maxillary sinus membrane.
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The purpose of this study was to determine the effect of
anatomical features of the maxillary sinus, namely the bone
septa, on the risks of perforation of the Schneider membrane
during open sinus lifting surgery.

Materials and Methods

This study was conducted in a private clinic of surgi-
cal dentistry. All patients selected for the experiment were
warned about the course of the work and informed about pos-
sible risks and adverse effects associated with this surgical
intervention. Informed voluntary consent was obtained and
signed by each participant in the study.

A single operator performed all open sinus lift operations.
The operator unified his manipulations, using instruments
and techniques that minimize possible intraoperative com-
plications and increase the probability of successful comple-
tion of the operation.

In this work, 100 patients who required open sinus lift
surgery for subsequent prosthodontic rehabilitation of par-
tial secondary adentia in the area of tooth 1.6 were included.
The following inclusion criteria were developed to select the
participants:

1. Age 25-35;

2. Partial secondary adentia of tooth 1.6;

3. The bone height of the alveolar process in the area

of the proposed surgical intervention is 3—4 mm,;

4. Absence of organic and inflammatory pathologies

of the maxillary sinus.

The criteria for non-inclusion were:

1. Age under 25 and over 35;

2. Presence of tooth 1.6 in the dental arch or previously
performed implant-supported prosthesis of tooth 1.6;
Somatic diseases in the stage of decompensation;
Uncontrolled diabetes mellitus of any type;

5. Bone height of the alveolar process in the area of in-

tended surgical intervention is more or less than
3 4 mm,;

6. Presence of organic and inflammatory pathologies

on the side of the maxillary sinus;

7. Pregnancy.

The main exclusion criterion was the patient’s willingness
to end participation in the experiment.

The participants selected for the study were divided into
2 groups after preoperative CBCT and its analysis:

Group 1: 70 patients with septum in the MS (experimental
group);

Group 2: 30 patients without septum in the MS (control
group).

Each of the patients underwent open sinus lift surgery
according to the following protocol:

Application anaesthesia (DiSiLan, Russia), after double
negative aspiration test — infiltration anaesthesia Sol. Ul-
tracaini D-S 4.0% 1:200.000 — 5.1 ml (3 carpules), an in-
cision of the gingival mucosa to the bone is made in the
centre of the alveolar process of the maxilla in the projec-
tion of the missing tooth 1.6 and a vertical loosening inci-
sion distally. The mucosa-adcostal flap is peeled off. In the
anterolateral wall of the maxillary sinus at the level of the
missing tooth 1.6, an oval-shaped osteotomy is performed

B w

in the anterolateral wall of the maxillary sinus with a ball-
shaped bur using a physiodispenser. The Schneider’s mem-
brane is peeled off, placed horizontally, thereby raising the
level of the floor of the maxillary sinus. The formed space is
filled with BioplastDent 1g biomaterial and overlapped with
BioplastDent 25%25 membrane. The flap is placed in place.
The wound is sutured without tension with Vicryl 5-0 knotted
sutures. Achieving haemostasis. Long-term planning of im-
plantation 6—8 months after the intervention.

An ANOVA test was performed using StatPlus 6 soft-
ware (AnalystSoft, CA, USA) for the mean data obtained
in each study group. Data were also analysed using Fi-
sher’s exact test to assess the correlation of MS perforations
with the presence of bony septa within the sinus (p < 0.05).

Results and Discussion.

Two groups of patients were compared for analysis: with
and without bony septum in the maxillary sinus. The main
variables are summarized in Table 1.

Table 1
Analyses comparing patients with and without bony septum
in the maxillary sinus

Parameter Group Group P-value
with septum  without septum
(n=70) (n=30)

Average age (years) 39.9+479 38,6+4,8 >0,05'
Time of missing teeth
in the target area (months) 30,7 £10,1 32,3+8,1 >0,05'
Residual bone height (mm) 3 (2,754) 3 (3:4) >0,05%
Gender (male/female) 42/28 16/14 >0,05°
Smoking/non-smoking 34/36 13/17 >0,05%

! - T-student’s test, 2— Mann - Whitney test, 2 — Fisher's exact test

In the group with septum, the mean age was 39.9+4.9 years,
which was almost the same as in the group without septum
(38.6+4.8 years). The differences did not reach statistical sig-
nificance (p > 0.05).

The mean time of missing teeth was similar between
the groups: 30.7+10.1 months in the group with septum and
32.3+8.1 months in the group without septum. These diffe-
rences were also not significant (p > 0.05).

The median height of the residual bone was 3 mm in both
groups. Interquartile ranges of 2.75 and 4 for the group with
septum and 3 and 4 for the group without septum indicated
no significant differences (p > 0.05).

More males were observed in the group with septum
(42 males and 28 females), while the sex ratio was almost
equal in the group without septum (16 males and 14 females).
However, the differences were not significant (p > 0.05).

The proportion of smoking and nonsmoking patients was
comparable between the groups. There were 34 smokers and
36 nonsmokers in the group with partition, whereas in the
group without partition these figures were 13 and 17, respec-
tively. The differences did not reach statistical significance
(p > 0.05).

Comparison of baseline characteristics of patients in both
groups revealed no statistically significant differences in any
of the analysed parameters. This indicates the similarity of the
groups, which allows us to consider them as homogeneous for
further analysis of complications and treatment results.

International Journal of Innovative Medicine No. 1 / 2024



Patients without septum

Patients with septum
I I |
0O 10 20 30 40 50 60 70 80 90 100

B Presence of perforation Absence of perforation

Fig. 1. Comparison of the presence of septal perforation in the two
groups, %

The study analyzed the results of sinus lift in patients
with and without septum in the maxillary sinus in terms
of the frequency of Schneider’s membrane perforation.
100 patients were included in the study and divided into
two groups: with septum (70 patients) and without septum
(30 patients).

A group with a partition, 54 patients (77.2%) showed
perforation of Schneider’s membrane, whereas 16 patients
(22.8%) had no perforation.

A group without a partition, of the 30 patients in this
group, 6 patients (20%) showed perforation of Schneider’s
membrane, while 24 patients (80%) had no perforation (Fi-
gure 1).

Data analysis using Fisher’s exact test revealed statisti-
cally significant differences between groups in the incidence
of Schneider’s membrane perforation (p <0.05. The odds ratio for
the occurrence of perforation was OR = 13.5 (95% CI: 4.7-38.7),
indicating a 13.5-fold increased risk of perforation
in the group with septum (Table 2). Perforations were sig-
nificantly more frequent in the group with septum than
in the group without septum. This result suggests that the
presence of a septum in the maxillary sinus is a risk factor for
membrane perforation during sinus lift surgery.

Table 2

Odds ratio for the occurrence of perforation in patients
with the presence and absence of a bone septum in the maxillary sinus

Membrane No perforation P OR
perforation (n)
(n)
Patients with bone septum 54 16 <0,05' 13,5
(n=70)
Patients with no bone septum () 24
(n=30)

' — point Fisher's criterion.

In studying the factors that influence the risk of Schnei-
der’s membrane perforation during a sinus lift procedure,
the relationship between the height of the residual bone and
the perforation rate was assessed, and the combined effect
of the height of the residual bone and the presence of a sep-
tum on the complication rate was analysed.

To study the direct relationship between the height
of the residual bone and the presence of membrane perfora-
tion, the correlation coefficient ¢ and Cramer’s V were calcu-
lated. The coefficient values were ¢ =-0.208 and V = 0.208
(p = 0.037), indicating a weak feedback relationship (Fi-
gure 2). These results suggest that as the height of the resid-
ual bone increases, the probability of membrane perforation
decreases slightly. However, the strength of the association
remains low, limiting the possibility of using bone height as
the sole predictor.

55
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4,5

4,0
. :-:
3.0

2,5

B Residual bone height in patients with membrane perforation
Residual bone height in patients without membrane perforation

Fig. 2. Relationship between the height of the residual bone and the pre-
sence of membrane perforation, mm

A binary logistic regression model was constructed to as-
sess the combined effect of residual bone height and septal
presence. The results showed that residual bone height was
not a significant predictor of perforation rate (B = -0.204),
(p = 0.393) despite an 18.4% decrease in the odds of per-
foration (Exp(B) = 0.816) with each additional millimetre
of height. This may indicate the influence of other factors
that offset the role of bone height when an additional variable,
the presence of a septum, is included in the model.

The presence of septum was the key factor that signifi-
cantly increased the risk of membrane perforation (B = 2.600),
(p <0.001); Exp(B) = 13.469. This means that in the pres-
ence of a septum, the likelihood of complication increases
more than 13-fold. This result emphasizes the need to consid-
er the anatomical features of the maxillary sinus when plan-
ning a sinus lift procedure.

The difference between correlation analysis and regres-
sion model results can be explained by the interaction effect
between variables as well as the influence of group factor.
In direct correlation analysis, bone height shows a weak in-
verse relationship with perforation. However, in pooled es-
timation, the interaction with the presence of septum leads
to a decrease in the statistical significance of bone height.
This indicates a dominant role of septum in determining
the risk of complications.

One of the possible postoperative complications of sinus
lift is migration of bone material into the maxillary sinus,
which is sometimes accompanied by the development of si-
nusitis. Analysing the frequency of these complications de-
pending on the presence of a septum in the maxillary sinus,
the following results can be noted:

1. Group with presence of septum (n=70):

«  Five patients (7.1%) had cases of material migration

into the sinus with or without sinusitis.

*  There were no complications in 65 patients (92.9%).

2. Group without septum (n=30):

* No cases of material migration or sinusitis have been

reported.

Fisher’s exact test was used to statistically evaluate
the differences between the groups. The results of the anal-
ysis showed that there were no statistically significant dif-
ferences in the frequency of these complications between
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Table 3
Migration of bone material into the sinus and development of sinusitis

Was (n) None (n) p-value
Patients with bone septum (n=70) 5) 65 >0,05
Patients with no bone septum (n=30) 0 30

! — point Fisher's criterion.

The findings suggest that the presence of a septum
in the maxillary sinus is not a statistically significant factor
that increases the risk of bone migration and sinusitis.

The results of this study emphasise the complexity
of the relationships between anatomical factors that influence
the risk of complications in sinus lift surgery. More detailed
analyses with other factors, such as surgeon experience, surgi-
cal technique and soft tissue status, are required to further clar-
ify the mechanism of bone height and septal height interaction.

Conclusion

Residual bone height has a weak inverse association with
the risk of membrane perforation, but its value as a predictor
decreases when the septum variable is included. The pres-
ence of maxillary sinus septum remains a key factor that
significantly increases the risk of complications. This em-
phasises the need for careful preoperative diagnosis and in-
dividualisation of treatment.

The findings support the need for more thorough preoper-
ative assessment of the anatomical features of the maxillary
sinus and caution when performing the sinus lift procedure
in patients with septum, which may reduce the risk of com-
plications.
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