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ABSTRACT

Aim The present randomized split-mouth clinical study aims
at assessing the clinical efficacy of a drills kit designed for the
lateral maxillary sinus lift in comparison with piezoelectric
instrumentation.

Materials and Methods Eligible patients, in need of bilateral
maxillary sinus floor augmentation before implant placement,
were included in the present study. Each patient contributed
with two sinuses, randomly allocated to the test or the control
group procedures. Sinuses in the test group were treated with
the dedicated drills kit, which included different burs and
stopper systems for the opening of the lateral antrostomy.
Sinuses in the control group were treated with piezoelectric
surgery.

Results Seventeen patients, thus 34 maxillary sinuses, were
included in the present analysis. The success rate was 100%
for both groups. On average, the surgery lasted 38.4+9.01 min
with no significant differences between groups. There was a
significant difference in the time required for the antrostomy
(227+54.6 seconds for the test group and 286+67.5 seconds
for the control group). The occurrence of surgical complications
was not related to the treatment allocation.

Conclusion The present study documented the efficiency of
the dedicated lift drills kit when used for the safe and fast
opening of the antrostomy for maxillary sinus augmentation.
Further studies with greater sample sizes are recommended to
assess the generalizability and external validity of the present
results.

KEYWORDS maxillary sinus augmentation, dental implants,
bone augmentation

© ARIESDUE  June 2023;15(2)

INTRODUCTION

The most common bone augmentation technique for
the atrophy of the posterior maxilla is the Sinus Floor
Elevation (SFE).

Maxillary SFE was first discussed by Tatum in 1976,
then published by Boyne and James in 1980 (1,2), and
successively modified by Summers in 1994 (3). In 1987,
Misch provided general guidelines and recommended
that the lateral wall technique should be used when
the height of the residual ridge is 5 mm or less and
the implants should be placed either at the time of
grafting or 4-6 months later (4).

The lateral approach consists in a modified Caldwell-
Luc approach, where access to maxillary sinus is
obtained by drilling a bone window in the lateral
sinus wall; after its design, the bony window may
be either consumed or detached and eventually
replaced within the grafted sinus or at its original
position (5).

There are numerous studies that have reported

high survival rates for implants placed into the
augmented sinus. Still, many complications have
been described (6). The most common intraoperative
complication is Schneiderian membrane perforation,
with the consequence of bacterial contamination

or loose particles gaining access to the sinus cavity.
The reported incidence in the literature varies from
11% to 56%, when rotary window preparation

is used (7). The maneuvers that may pose the
Schneiderian membrane at risk of perforation/
laceration are the flap elevation, the preparation of
the lateral window, the elevation of the membrane
with hand instruments, and the placement of graft
material. Thus, many modifications of the original
protocol have been advocated, such as the use of
piezoelectric surgery, which has been associated
with a lower risk of membrane laceration (4% to
31%) (8). Nevertheless, the piezoelectric tips may
require more time to complete the surgery (9).

The present randomized split-mouth clinical study
was designed to compare the clinical efficacy of
specialized safe cutting-end drills with vertical stoppers
(Lateral Approach Sinus Kit®, LAS Kit® - OSSTEM)
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against the standard rotary instrumentation for sinus
antrostomy.

MATERIALS AND METHODS

Study population

Subjects for this study were selected among those
people in need of implant-borne rehabilitation of the
upper jaw at the Department of Periodontics and Fixed
Prosthodontics at University of Siena, Italy.

After clinical and radiographic examinations, patients
presenting with partial edentulism in posterior
atrophic maxilla and in need of bilateral sinus floor
augmentation before implant placement, were
considered eligible for inclusion in this trial. This
protocol was approved by the local Ethical Committee
of '‘Azienda Ospedaliera-Universitaria Senese' Scotte

in Siena Hospital, Italy, on 25 June 2018 (Protocol
MSLO0O01). The protocol of the study, the outcomes,

and possible adverse events were clearly explained to
the patients before enrollment and written informed
consent was obtained. The trial was registered on
clinicaltrials.gov with the following registration
number: NCT03272100. All study procedures complied
with the principles stated in the Declaration of Helsinki
"Ethical Principles for Medical Research Involving
'Human Subjects", adopted by the 18th World Medical
Assembly, Helsinki, Finland, June 1964, and as amended
most recently by the 64th World Medical Assembly,
Fontaleza, Brazil, October 2013.

A randomization protocol was produced with a
randomization function (R software, version 4.0.4,

R Software Services INC, California, USA) for the
distribution of patients in the two treatment groups.
Patients were recruited for the study on fulfillment

of the following inclusion criteria: 1) age between 20

and 75; 2) systemically healthy; 3) periodontal health
or healthy periodontium after periodontal therapy;
4) condition of bilateral edentulism in the posterior
maxilla with insufficient bone height and volume for
implant placement. The following exclusion criteria
were applied: 1) systemic or immunologic diseases;
2) recent acute myocardial pathology; 3) coagulation
disorders; 4) metabolic disorders; 5) bisphosphonates
therapy; 6) heavy smoking (more than 10 cigarettes/
day) or alcoholism; 7) maxillary sinus pathology; 8)
former sinus surgery. Patient with active periodontal
disease were not included until adequate periodontal
health had been reached and maintained. All patients
were treated with multiple sessions of oral hygiene
instructions until they were able to demonstrate
acceptable inflammation control (full mouth plaque
and bleeding score under 20%).

Randomization and allocation concealment

The randomization of sites was performed immediately
before the surgery; an independent evaluator
distributed the test and control sites for each patient
according to a computer-generated randomization list.
Each patient received a bilateral maxillary sinus floor
elevation procedure based on two different surgical
approaches for the sinus cavity access. On the control
side, the osteotomy was performed using piezoelectric
surgery, while on the test side, the Lateral Approach
Sinus Kit (LAS-Kit, Osstem and Hiossen Implant, UK) was
used to create the bone window. The LAS-Kit includes
specialized safe cutting-end drills with vertical stoppers
for safer and faster access to the sinus membrane.

The patients recruitment started in January 2019; all
subjects were checked up to 6 months after the surgery .
All surgeries were carried out by the same expert
operator (NB) at the oral surgery sub-unit facilities,

FIG 1 Treatment sequence for the test sinuses. a) 6x6mm antrostomy outline; b) the antrostomy is performed with the LAS kit drills; ) the antrostomy is completed
and membrane appears integer; d) the sinus is grafted with bone particles; e) the augmented area is covered with a membrane; f) the surgical flap is sutured.
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Department of Medical Biotechnologies, Siena, Italy.

Surgical Intervention: Control Side

Under local anesthesia, a small (<20mm) full-thickness
mucoperiosteal minimally invasive envelope flap was
elevated. The flap included a horizontal incision less
than 20 mm and one or two vertical incisions (2 mm
maximum) as per Baldini et al. (9). Once the flap was
raised, a bone window of 6 x 6 mm was opened, using
the Piezosurgery System (Mectron s.p.a., Carasco, Italy),
to gain access to the maxillary sinus (10). The bone wall
was reduced using a bone-shaving device (OP3 tip,
Mectron s.p.a., Carasco, Italy) until the sinus membrane
became evident. The sinus membrane was lifted starting
from the inferior border of the osteotomy site, and
completely and carefully dissected from the medial

and inferior walls of the sinus. All surgical procedures
were performed with great accuracy to avoid damage
and perforation of the membrane. The sinus was filled
with deproteinized bovine bone (Bio-Gen granules,
Bioteck, Arcugnano, Italy), and the bone window was
covered with a collagen membrane (OsteoBiol, Tecnoss,
Torino, Italy). The membrane was sutured to the exposed
connective surface in the peripheral area of the flap and
a periosteal-releasing incision flap was sutured with sling
sutures using 5/0 absorbable threads.

Surgical Intervention: Test side (Fig 1)

The flap design was identical to the one of the control
side. Then, the sinus cavity access was performed using
the Lateral Approach Sinus Kit (LAS-Kit, Osstem Implants,
UK), specifically designed for a conservative lateral
approach for the sinus floor elevation. After the CT scan

residual bone width evaluation, a shaped round-shaped
bone window was outlined using the dome drills; the
drilling depth was controlled by using the appropriate
drill stopper system. The wall was consumed until
reaching the membrane with the dome drills. The rest
of the surgical procedure was pursued as per the control
group.

The duration of the procedure was measured from the
beginning of the incision to the last suture using a
digital chronometer. The patients and the clinician who
gathered the data were not aware of the type of surgery.

Post surgical protocol

All patients received 2 gr of amoxicillin before starting
the surgical procedure and then continued for 5 days

(2 gr amoxicillin per day). Painkillers (lbuprofen 600
mgr) were prescribed to be assumed in case of necessity.
Chlorhexidine mouthwash was prescribed twice a day
for the following 21 days. Sutures were removed after 14
days.

The use of dentures was not permitted until they had
been adjusted and refitted; and not before 2 weeks after
surgery.

Outcome measures

This clinical trial tested the null hypothesis that there
were no differences between the control and the test
groups to access the maxillary sinus cavity.

Intra-surgical measurements

Once the flap was designed, bone window dimensions
were recorded using a periodontal probe: bone window
length and height were measured, bone window area
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was then calculated.

Radiographic assessment

The buccal bone wall thickness was recorded for each
sinus in order to assess the initial within-patient
correlation coefficient regarding the relative difficulty
of the surgery according to Testori et al. Maxillary
Sinus Elevation Difficulty Index (MSED) (11).

Time for surgical procedure

The primary outcome of the study was to determine if

there were differences in surgical intervention duration

between the two tested procedures. A clinician, not

involved in the surgical procedure, recorded all time-

related outcomes. After administering local anesthesia,

time was measured for each surgical procedure as

follows:

¢ Total time of intervention from incision to the last
suture (minutes)

e Partial time for wall opening (seconds)

e Partial time for sinus elevation (seconds)

Complications
The occurrence of any surgical complication was
documented for both groups.

Data analysis

Because of the lack of preliminary data on the study
primary outcome, and success rate, the sample size
estimate relied on previous literature (12).
Descriptive and longitudinal statistics was performed
on the R free software- "Vigorous Calisthenics”
(version 4.0.4, R Software Services INC, California,
USA). The nonparametric analysis on average surgery
duration was implemented on the Id.f1 function

within the package nparlLD. This non-parametric
method exhibits a competitive performance for small
sample sizes and outliers. A p value < 0.05 statistic
(ATS) was calculated for the global alternatives. A
further mixed effect model (function Imer within
package Ime4) was used to control for crossed
random effects posed by patients contributing with
more than one sinus. This formula expects that
there are going to be multiple responses per patient,
and these responses will depend on each subject's
baseline level. This effectively resolved the non-
independence that stemmed from having multiple
responses by the same subject.

RESULTS

Eighteen patients were enrolled and accepted to
participate. One patient was not included in the
analysis as he did not attend the follow-up visit.
Seventeen patients were included in the final analysis,
each contributing with two sinuses, one allocated to
the control group and one to the test group. Patients
were followed from the moment of recruitment
(enrollment started in 2019) up to a month after
surgery. The mean age of the cohort was 58.5+7.90
years. The initial within-patient correlation coefficient
was substantial, thus the efficacy of the split-mouth
design was ensured. In particular, the within-patient
correlation coefficient was estimated using the Testori
et.al Maxillary Sinus Elevation Difficulty Index (MSED)(11).
Baseline exploratory variables of the sample population
are described in Supplemental Table 1, as well as the
inferential statistics for the outcome variables.

The average Buccal Wall Thickness of the Maxillary Sinus
was 1.62+0.52 mm with no significant difference among

Patient Demographics Total (n = 17 patients, 34 sinuses) Test (n=17) Control (n =17)
Mean + SD Mean + SD Mean + SD

Age (years) 58.5+7.90 58.5+7.90 58.5+7.90
Female 9/8
Maxillary Sinus Elevation Difficulty Index ~ Moderate Moderate Moderate
(MSED)
Buccal bone wall thickness (mm) 1.62+0.52 1.59+0.51 1.65+0.55
Bone window dimension (mm?) 30.60+ 5.00 30.17+ 4.53 31.05+ 5.53
Surgery Duration (min) 38.4+9.01 38.7+8.85 38.2+9.43
Treatment group effect Pvalue>0.05
Wall opening duration (sec) 256+51.7 227+54.6 286+67.5
Treatment group effect Pvalue<0.05"
Sinus lifting duration (sec) 4344119 405+115 4634120
Treatment group effect Pvalue>0.05

Total (%) Test (9%0) Control (%)
1-month Success 34 (100%) 17 (100%) 17 (100%)

SUPPLEMENTAL TABLE 1 Patients” demographics, clinical outcomes, and treatment group effect. The asterisk* denotes statistical significance
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Complications Total (n=17 Test Control Management
patients, 34 sinuses) | (n=17) | (n=17)
Severe bleeding from the subantral artery | 3 1 2 Prolonged pressure on the bone
Membrane Perforation 6 3 3 Collagen membrane
Emphysema 1 1 0 4 days of additional betamethasone
and instructions for the patient

SUPPLEMENTAL TABLE 2 Complication occurrence stratified by group.

groups.
On average, the surgery lasted 38.4+9.01 min with

no significant differences between treatment groups.
However, the multiway analysis displayed a significant
difference in terms of duration when the time for
antrostomy was assessed alone (Fig.2). On average, the
time required to complete the antrostomy was 227+54.6
seconds for the test group and 286+67.5 seconds for

the control group (p value <0.05). This measure seemed
moderately related to the wall thickness, according to
Pearson's correlation test (cor 0.60). No differences could
be observed for the membrane lifting part of the surgery,
which lasted, on average, 434+119 seconds.

Ten patients displayed surgical complications including
hemorrhage, emphysema, and membrane perforation,
with the latter being the most common occurrence.
Neither the complication rate nor the complication type
was related to the treatment group (Table 2). The success
rate was 100% for both groups.

DISCUSSION

The lateral sinus augmentation is a surgical procedure
usually performed with either rotatory surgical
instrumentation or with a piezoelectric device. These
approaches are well documented in the scientific
literature, however, they have been often related to
potential damage for the sinus membrane (13).

In this study, the authors compared the piezoelectric
instrumentation with the use of LAS Kit® - OSSTEM for
the creation of the sinus antrostomy.

Results showed no significant differences between
treatment groups for the overall surgery time (38.4+9.01
min) or for the membrane lifting part of the surgery
(4344119 seconds). The difference became significant
between piezoelectric instrumentation and LAS Kit® when
only the antrostomy time was considered: 286+67.5
seconds and 227+54.6 seconds, respectively.

The time required the perform the antrostomy is
influenced by the thickness of the buccal wall of the
maxillary sinus. A thin buccal bone (<1 mm) usually
allows surgeons to identify the membrane below

the cortical wall more easily, conversely, an excessive
thickness in the buccal bone (> 2 mm) usually requires
more time for completing the antrostomy and might
increase the risk of membrane perforation when using

rotating instruments (14).

The problem of buccal wall thickness variability can

be partially overcome with the LAS Kit®. Its LAS-drills
allowing it to adapt to several different bone density and
several different anatomy of the maxillary sinus (inclined
or with septum).

There is a general agreement in the literature regarding
the longer time period required for operations with the
Piezosurgery device (15). Cutting procedures during
antrostomy are substantially longer due to the low
cutting efficacy compared with conventional osteotomy
devices (12).

In the present study, the perforation of the membrane
was the most frequent complication, although no
differences were observed between groups. Rachana
Singh et al (16), however, demonstrated the efficacy

of a safer lateral window approach sinus augmentation
procedure using the LAS Kit®. The authors showed that
when sinus lift of Type | and Type Il membrane was done
using LAS Kit®, the chances of perforations compared to
the conventional technique were much lesser. However, it
must be highlighted that the drills of the LAS kit might be
hard to use in the case of irregularity of the buccal bone
thickness.

One major limitation of the present study is the difficulty
in establishing the appropriate sample size due to the
lack of relevant literature related to LAS kit. It must also
be highlighted that the same expert surgeon performed
all procedures, thus probably dulling the real differences
between the two techniques, especially in terms of
complications incidence. Furthermore, the results were
not stratified according to sinus morphology and
dimensions.

It would be important to implement the design of this
study while observing differences in clinical outcomes
and timing between experts and beginners of the sinus
augmentation procedure.

Conclusion

The present study addressed a designated drills kit for
the antrostomy during maxillary sinus augmentation
procedures. The results supported the efficiency of this
technique, in particular, the bony window opening
was sensibly faster with the LAS kit when compared
with piezoelectric surgery. Further studies with larger

© ARIESDUE  June 2023;15(2)
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samples size and data stratification according to the
expertise of the surgeon and the sinus difficulty score are
recommended.
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