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ABSTRACT

BACKGROUND:

Dental implants today are the most reliable reptaar@ of a missing teeth due
to the property of osseointegration. However in sopatients with poor alveolar
bone, dental implants cannot be placed. Varioushaoust of bone grafting has been
given but Zygomatic implants have become a pramgisilternative because it
acquires anchorage from Zygomatic bone. Zygomatiplant placement can have
either intra-sinus or extra-sinus pathway basedlape of lateral wall of maxillary

sinus.

AIM :

To assess Virtual Zygomatic implant placement pathwn relation to shape

of lateral wall of maxillary sinus.

OBJECTIVE::

To assess placement of Virtual Zygomatic implalBktra-sinus or Intra-sinus

in relation to shape of lateral wall of maxillatyss.

MATERIALS AND METHODS:

140 CBCT (Cone Beam Computed Tomography) scans RNV 17x13
between age 30 to 60 years, fulfilling the inclusiand exclusion criteria were
included in this study. Virtual Zygomatic implanapement was done with respect to
25 using Sidexis software and Noble Biocare Zygotbd implant from implant

library. Data regarding the shape of lateral walimaxillary sinus and its relation to



Zygomatic implant placement was assessed by 2 eeasitabulated and statistically

analyzed.

RESULTS:

82 scans had convex lateral wall of maxillary sjraugt of which 56 (68.29%)
had intra-sinus implant placement pathway and B®stad concave lateral wall of
maxillary sinus, out of which 52 (89.66%) had esgnaus path of zygomatic implant.

Inter examiner agreement was 95.71 % with k =2691p value < 0.05).

CONCLUSION :

Shape of lateral wall of maxillary sinus has sigaint relation in extra-sinus
or intra-sinus placement of Zygomatic Implant whaks in precision planning of

Zygomatic implants and better prognosis.

KEY WORDS:

Shape of lateral wall of maxillary sinus, Intratssn/ Extra-sinus pathway ,

Zygomatic implant, Cone Beam Computed Tomography.
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I ntroduction

INTRODUCTION

Dental implants today are one of the most commontadletreatment
modalities for replacement of missing teeth butadahnot be placed in absence of
adequate bone as will compromise the stabilityhefimplants. For many years now,
bone grafting prior to implant placement has becaneoutine in conventional
implant plannin§!. However, bone grafting procedures have risk adptications
associated like morbidity at donor site and timkeetain the procedure. Despite the
literature available, the success with these gmfprocedures is controversial as

failure rates are higher in grafted maxilla than grafted!

Zygomatic implants were introduced by Branemarki@88, which obtain a
firm anchorage from Zygomatic bone and is venedile alternative to grafting
proceduréd. Zygomatic bone is pyramidal in shape with meamgie of 14 mm
available for bone engagement which has proveddwigle successful rehabilitation,
restored function, improved aesthetics and helpetiemts to lead a normal social
life®!. Studies have shown that irrespective of alvedlane atrophy, the bone
engagement provided by Zygomatic bone to Zygomatmlants is constant i.e. 0.19
+ 0.06 cm®™ Balshi et al evaluated mean intra-malar length 16.95 + 4.73 mth a
multivariate analysis suggested that the dentalstand gender has no significant
effect on maxillary sinus wall thicknd€% However, this placement of the zygomatic
implant needs evaluation to know the relationshiphiape of lateral wall of maxillary

sinus.

3-dimensional evaluation in Oral Radiology is dareng CBCT. Field of

view available for CBCT scans are 5 x 5, 8 x 8, 10xand 17 x13 with Voxel size
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I ntroduction

ranging from 0.2 mm to 0.4 mm. Dental implant sitge frequent indications for
Cone Beam Computed Tomography as it has high vabatial resolution and thus

helps in precision plannify

2 zygomatic implants

4 conventional implants

The maxillary sinus is a three sided pyramid. Sikftiss a surgery proposed
to overcome challenges associated with maxillanpsibut sometimes changes in
mucous membrane of maxillary sinus makes it imfxsgbd do sinus lift procedures.
Frequent complications associated were sinus mearabparforation, graft loss and

graft infectiort.

According to the conventional technique of placidggomatic implants,
pathway taken by implant was intra-sinus and imipleead emergence was on the
palatal side of alveolar bone which resulted in pbcations like compromised
prosthetic arch rehabilitation and silent sinusdsgmeé®.Virtual Zygomatic implant
assessment using 3-D CBCT gives precise scansdima&nsions. This facilitates

accurate planning, execution and follow up.
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I ntroduction

The literature review shows only one study thaesssd Zygomatic implant
placement pathway in relation to maxillary sinussdsh on alveolar bone
atrophy?. Thus it was proposed to assess, Zygomatic imglEttement pathway in
relation to shape of lateral wall of maxillary s;nby placing Virtual Zygomatic
implant in Cone Beam Computed Tomography scansguSidexis software and
Noble Biocare 45° implant from SICAT Suite impldirary, according to anatomic

insertion guidelines of Zygomatic implants Bgssi et all*®.
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Research Hypothesis

HYPOTHESIS

NULL HYPOTHESIS:

The shape of Lateral wall of maxillary sinus does not have an effect on

Zygomatic implant placement pathway.

ALTERNATIVE HYPOTHESIS:

The shape of lateral wall of maxillary sinus does have an effect on Zygomatic

implant placement pathway.
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Objectives

AIM OF THE STUDY

To assess Virtual Zygomatic implant placement pathway in relation to shape

of lateral wall of maxillary sinus.

OBJECTIVE

To assess placement of Virtual Zygomatic implant in CBCT scans - Extra-

sinus or Intra-sinusin relation to shape of lateral wall of maxillary sinus.
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Review Of Literature

REVIEW OF LITERATURE

Zygomatic Implants

Zygomatic implants was first introduced by Braneknar1988 which enabled
surgeons to obtain anchorage from Zygomatic bong made rehabilitation of
atrophic maxilla possible post tumor resectidnsHowever, the path of the
Zygomatic implant placement was intra-sinus whiasutted in implant head
emergence on palatal aspect resulting in prosthetith malposition and chronic

sinusitig.

The maxilla was divided into 3 zones , The prentaxds Zone 1, The
premolar areas as Zone 2 and The molar area as3Zdmeatment recommendations
were traditional (axial) implants in zone 1, 2 é@)d~our traditional implants (tilted)
in zone 1 and 2, Zygomatic implants plus 2 or 4litranal implants in zone 1 only

and Four zygomatic implants in insufficient bonegencé!

Zygoma Anatomy guided approach was given to oveecamtra-sinus
approach suggested by Branemark, which describemtomy guided implant
placement pathway in relation to Zygomatic buttresalveolar crest complék
Clinical studies confirmed good outcomes with esirsus implant placement

pathways with no obvious soft tissue irritatioh
MAXILLARY SINUS

Maxillary sinus is present bilaterally in the méillt is a pyramidal shaped
cavity with 4 walls, anterior, lateral, superiodainferior.Scheneiderian membrane is

the mucosal lining of the maxillary sinus. In chiosinus inflammation, membrane
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Review Of Literature

thickness is increased. It is first sinus to depefimm 10 weeks of gestation and its

extension into ossifying maxilla is seen at 20 vegak

Conventionally for endoosteal implants, in ordeiirtorease the bone height,
sinus lift procedures were performed but it wasagive and so, a crestal approach
was given using osteotomes but limitation of tleishhique was that minimum of 6
mm of alveolar bone was needed for primary stafilitif not present, then bone
graft has to be placed. The complications assatiatere sinus membrane
perforation, graft loss and graft infection. Sidif procedure is contraindicated in
patients with history of radiation therapy or ispihosphonates. Acute sinusitis and
chronic periodontitis are considered as high riaktdrs. Therefore to avoid the
complications, Zygomatic implants were encourdedo analyze the detection of
PSAA in lateral wall of maxillary sinus, a meta bisés was done comparing
conventional CT with CBCT . The study concludect thi@operative CBCT is more
effective in detection of PSAA than &%. Therefore, Cone Beam Computed

Tomography today provides the highest level of igien in dentistry.

Carlos aparacio et al (2000gave zygomatic implants indications, techniqued an
outcomes. The aim of their study was to overview ttonventional grafting
technique, review the alternative technique i.egatgatic implants and report success
of rehabilitation with Zygomatic implants. The ctunsion of the study was failure of
10-30% cases after grafting procedures, Zygomatigleints improved the clinical
results and possible gold standard for patient$ wiaxillary bone atrophy and
regarded CBCT as an appropriate tool for assegdamgment of Zygomatic Implant.

Also it was concluded in the study that if the iamgl can be placed extra-sinus, there
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Review Of Literature

will be fewer sinus complications with reduced amtral communication and better

position for prosthetic rehabilitation.

Yuki Uchida et al (2001)conducted a study on maxilla and zygoma measurement
acquire information on installation of Zygomatic plants . Angular and linear
distance was measured between Zygoma and maxikdh camcluded that the
installation angle of Zygomatic implants between8430 50.6°. When the angle is
less than 43.8, perforation of maxilla, zygoma amgatemporal fossa should be
avoided and if angle is greater than 50.6, perfmmabf orbital floor should be

avoided.

Carlos aparicio et al (2008)studied use of Zygomatic implants in severely riesdr

maxilla for prosthetic rehabilitation and reportedft tissue complications in the
maxillary sinus. 31 implants had to be removed sdagy to sinus inflammation
although the implants were firm on clinical exantioa. 9 implants presented with
peri implantitis because of difficulty in maintang oral hygiene due to intra-sinus
pathway leading to prosthetic arch malposition.ré&fere the risk of sinusitis and soft

tissue complications should not be underestimated.

Lutz Ritter et al (2011) undertook a study to assess maxillary sinus usiageC
Beam Computed Tomography , 1099 scans were rettgply studied and
concluded that pathologies of maxillary sinus carabcurately detected using CBCT

images.

Carlos aparacio (2014)introduced a classification based on Zygoma Anatomy
Guided approach (ZAGA) and the classification gieemprised of 5 groups ( ZAGA

0-4) which can be further used for categorizing @ygtic implant cases.
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L. -F. Pu et al (2014)analyzed age related changes in bases of Zygomanaritia.
The study comprised of 40 subjects in edentuloasmeand dentulous group had 120
subjects. The study concluded that anterio postdength was thicker in older
dentate patients but difference in these thickm&ss not significant between elderly

dentate and edentulous groups.

Saeedeh Khajehahmadi et af2014)evaluated association between dental status and
maxillary sinus wall thickness using Cone Beam Cot@g Tomography. The
objective of the study was determining if there arngy changes in maxillary sinus
wall thickness secondary to tooth extraction. Theldy concluded that there is no
significant effect of gender and dental statustoockness of lateral wall of maxillary

sinus. (p > 0.05).

Amani Ayman Mohamed et al (2020)n their cross sectional study used CBCT to
assess variations in maxillary sinus septa of Hggpgtopulation. 111 CBCT scans of
maxillary sinus were evaluated and concluded pexed of septa in 33% of the

sample. Thus reporting the importance of preopergiianning using CBCT.

Marcelle Rossi et al (2020)xonducted a study to understand anatomic bases for
Zygomatic implant placement . Linear and angulaasoeements were done on 40
dry skulls from maxilla to zygoma and concludedtatiation angle of Zygomatic
implant is between 39° and 62°. If the installateorgle is less than 39°, will lead to
perforation in zygoma, maxilla and infratemporadda and if greater than 62°, there

is risk of orbital floor perforation.

Syed Irshad Ahmed et al (2020)in his case report took into account the

rehabilitation of atrophic maxilla using extra-ssnapproach of Zygomatic implants.

Page 9



Review Of Literature

Noble Zygoma implants were used and there wereeports of sinusitis and oro
antral fistula as the path taken by the Zygomatnplants was extra-sinus and
concluded that Zygomatic Implants are very gooedraétive for rehabilitaion with

high success rates.

Neelam Manoj Vaibhav et al (2021)n their study on postmenopausal women in
evaluation of zygomatic bone for placement of 4ayggtic implants using Cone
Beam Computed Tomography. 120 CBCT scans of feniedes age between 45-65
yrs were assessed and concluded that posteriosupegion and center of Zygoma

are superior places for placement of Zygomatic &nts.

Pawet Aleksandrowicz et al( 2022) studied12 year follow up after placement of
zygomatic implants. In 22 patients, 35 Zygomatiqlamts were placed with 24
implants having intra-sinus and 11 having extrarsipathway. Follow up period was
50 months to 152 months and concluded chronic gisuand malposition of
prosthetic arch as a complication in 4 patientshwittra-sinus path of implant
placement and no patients with extra-sinus Zygoeweldped any complication. Also
the extra-sinus placement of Zygomatic implant mies greater BIC (Bone-to-

Implant Contact) increasing stability of the impglan
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METHODOLOGY

STUDY DESIGN :
Cross sectional study .
SOURCE OF DATA:

140 Cone Beam Computed Tomography scans whichakes ffor diagnostic
and treatment purpose of Field of View 17x13 withxeos Densply Sirona Cone
beam 3D Imaging machine, fulfilling the inclusiomda exclusion criteria were
included in the study by convenience sampling famchives of Department of Oral
Medicine and Radiology, KLE V.K. Institute of Dehté&ciences, Belagavi,

Karnataka.

ARMAMENTARIUM :

1. Axeos Densply Sirona Cone Beam 3D imaging machine
2. Sidexis software to view the CBCT scans
3. SICAT suite software for implant planning

4. Excel Sheets for recording the observations.
SELECTION CRITERIA :

Inclusion criteria;

1. CBCT scans of patients between 30-60 years.
2. CBCT scans with sound Zygomatic bone.

3. CBCT scans without alveolar bone atrophy.
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Exclusion criteria :

1. CBCT scans with Zygomatic bone atrophy
2. CBCT scans with maxillary sinus opacifications.

3. CBCT scans with prior placement of conventionallempwith respect to 25.

METHOD :

140 CBCT scans with Field of View 17x13, fulfillinthe inclusion and
exclusion criteria taken with Axeos Densply Sirac@BCT machine with exposure
settings of 85 kVp, 12 mA as shown in figure 1 welgained by convenience

sampling from archives of Oral Medicine and Radjyi®@epartment.

The scans were exported to SICAT suite software Mistual Zygomatic
Implant placement using Nobel Biocare 45° implaatf implant library with respect
to 25. By placing the inspection window in the 2gion in panaromic view, implant
planning was assessed in all the views, i.e. sdgittoss sectional and axial view.

Virtual Implant placed was examined by a trainetiatgist.

Implant planning and assessment :

Sidexis 4 dental systems software was used to thewCBCT scans. Implant

planning was done in SICAT suite implant plannio§ware.
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The mast limits for placement of Zygomatic implanisre set as follows indicating

the placement of Zygomatic implants between thiesisl
1. Coronal plane :
Anterior limit - Anterior nasal spine.
Posterior limit - Distal to pterygoid plates.
2. Axial plane :
Cranial limit - Nasion
Caudal limit - Inferior to alveolar crest of uppaaxilla.
Virtual implant planning was done as shown in feg@r8.

One Zygomatic implant was virtually placed with pest to 25 engaging the

center of Zygoma according to anatomical insergoidelines byRossi et aland

Rigolizzo et al .

Zygoma 45° implant was chosen for installation &s the most preferred
installation angle between 43.8° and 50.6° as stgdebyYuki Uchida et al (2001).
Adequate implant length was selected to engagecémer of Zygomatic bone.

Zygomatic implant placed was assessed in all thegd i.e. sagittal, cross sectional

and axial.

Page 13



Methodology

STATISTICAL ANALYSIS :

The shape of lateral wall of the maxillary sinusd gpathway taken by the
Zygomatic implant were entered in Microsoft Excefftware. Windows software
SPSS 21.0 was used to carry out statistical arsaly@ualitative variables were
expressed as number and percentage. Mc Nemar whiestpst was done to compare
2 different parameters i.e. shape of lateral walhmaxillary sinus and Zygomatic
implant placement pathway. Inter examiner religpiwas done by Cohen’s Kappa

statistics. The level of significance was kept%i $p < 0.05).
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PHOTOGRAPHS

Figure 1. Axeos Densply Sirona CBCT Machine
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Figure 5. 3-Dimensional view
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Figure 7. Cross sectional view with Extrasinus patlof Zygomatic Implant
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Figure 8. Axial view with Implant placed in Zygomatc bone
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Results

RESULTS

140 CBCT scans were assessed in the study. Percentage wise distribution
according to stratus of outcome of lateral wall of maxillary sinusis depicted in Table
1 and Figure 1, and the stratus of outcome of Zygomatic implant pathway is depicted
in Table 2 and Figure 2, Comparison of the outcome of Lateral wall of maxillary sinus

and Zygomatic implant pathway is depicted in Table 3 and Figure 3.

Table: 1 Stratus of outcome of lateral wall of maxillary sinus

Lateral wall of maxillary sinus Number Percentage
Convex 82 58.57
Concave 58 41.43
Total 140 100.00

Graph 1: Stratus of outcome of lateral wall of maxillary sinus

Concave
41.43%

Convex
58.57%
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Results

Table 2: Stratus of outcome of Zygomatic implant pathway

Zygomatic Implant pathway Number Percentage
Intrasinus 62 44.29
Extrasinus 78 55.71
Total 140 100.00

Graph 2: Stratusof outcome of Zygomatic implant pathway

Extrasinusi
55.71%

Intrasinus
44.29%
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Results

Table 3 : Comparison of outcome of lateral wall of maxillary sinus and

Zygomatic implant pathway

Zygomatic Implant pathway

Lateral wall of maxillary sinus
Intra=sinus | % | Extra-snus| % | Tota %

Convex 56 68.29 26 31.71| 82 58.57
Concave 6 10.34 52 89.66 | 58 41.43
Totd 62 44.29 78 55.71 | 140 | 100.00

Mc Nemar chi-square, p=0.0010*

*p<0.05

Mc Nemar Chi sgquare test reveals that lateral wall of maxillary sinus has a significant
relation (p = 0.0010) to Zygomatic implant placement pathway. When the lateral wall
of maxillary sinus was convex, 68.29 % Zygomatic implants had intra-sinus pathway
and when lateral wall of maxillary sinusis concave, 89.66 % Zygomatic implants had

extra-sinus path of implant placement.
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Graph 3: Comparison of outcome of lateral wall of maxillary sinus with

Zygomatic implant pathway
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Results

Cohen kappa statistics showed a reliable inter observer agreement (k=0.9126) with

statistically significant values ( p < 0.05) which isdepicted in Table 4 and Figure 4

Table: 4 Inter examiner agreement between two examiners in assessment of

Zygomatic implant pathway

Examiner 2
Examiner 1
Intra-sinus Extra-sinus Total %
Intra-sinus 57 5 62 44.29
Extra-sinus 1 7 78 55.71
Total 58 82 140 100.00
% 41.43 58.57 100.00
Agreement Kappa Std. Err. Z-value p-value
95.71% 0.9126 0.0844 10.8200 0.0001*
*p<0.05
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Graph 4: Inter examiner agreement between two examiners in assessment of

Zygomatic implant pathway
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Discussion

DISCUSSION

Conventional implant placement came into existence to replace missing teeth
and in order to achieve stability of the dental implants, a firm anchorage is required
which should be provided by the adjacent bone™™. Now a days, with increase in cases
of diabetic patients in whom there is increased prevalence of periodontal problems,
there is no adequate bone for implant placement’®. Patients coming for tooth
replacement after a prolonged period of extraction also present with alveolar bone
resorption. Overcoming, the difficulty encountered due to resorbed maxilla, bone
grafting was proposed as an alternative and is being used for more than 4 decades
now!Y. Various techniques were given including on-lay bone grafting, al having the

aim to increase the bone in the region of implant placement.

In spite of many techniques, there was immediate or delayed implant failure
encountered with procedures involving bone grafting. Therefore, there was need for an

alternative with long term success rates™®.

Branemark introduced Zygomatic implants in 1988 to rehabilitate atrophic
maxilla secondary to tumor resection and also in cases of congenital defects?.
Zygomatic implants provide firm anchorage from Zygomatic bone. Post Covid 19
and mucormycosis, which lead to complete maxillary bone necrosis and subsequent
resection, Zygomatic implants have given a ray of hope to patients to live a normal

social life again with adequate rehabilitation of function and aesthetics”.

Conventionally the approach suggested by Branemark for placement of
Zygomatic implants was intra-sinus pathway which has resulted in emergence of

implant head on palatal aspect making it difficult to maintain oral hygiene®.
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Therefore, later prosthetically driven Zygomatic implants were placed which

solved the problem of prosthetic arch malpositiont®.

Intra-sinus pathway taken by the implants was other complication of
Zygomatic implant placement which led to silent sinus syndrome and Oro-antra
communication. These complications resulted in removal of implants due to recurrent
sinusitis. Studies have shown that there is decrease in Bone implant contact (BIC)
with intra-sinus path of Zygomatic implant placement, thus decreasing stability of
Zygomatic Implants®. To avoid the known complications, best way is to assess how
implant planning can be done using extra-sinus path before the surgery™™Y. This can be
assessed by using Cone Beam Computed Tomography which has a voxel size of 0.4

mm.

Lutz Ritter et al assessed maxillary sinus with the help of Cone Beam Computed
Tomography. 1099 CBCT scans were retrospectively evaluated to identify mucosal
thickening and opacification. It was reported that patients above 60 years were more
prone to sinus pathol ogies and Cone Beam Computed Tomography could assess sinus

anatomy and pathologies™”!.

Similarly, Saeedeh Khajehahmadi et advaluated thickness of lateral wall of
maxillary sinus using Cone Beam Computed Tomography and concluded that
thickness of maxillary sinusin malesis 1.56 + 0.31 and in females it was 1.56 + 0.30

[12]

with respect to 25, which was statistically insignificant'™. Therefore, in our study we

have chosen 25, as the area for placement of Zygomatic I mplant.
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Discussion

Relationship of the Zygomatic Implant pathway to the sinus was assessed by
J. Bertos Qui’lez et alusing Cone Beam Computed Tomography, sample size of 92
was considered , and 60.9 % implants had extra-sinus pathway and 44.1 % had intra-
sinus pathway of Zygomatic implant and concluded that there was a significant
relation between alveolar bone atrophy and pathway of Zygomatic implant placement
, that when there is increase in alveolar bone atrophy , implant pathway is intra-
sinus®. Similarly in our study 55.71% had an extra-sinus pathway of Zygomatic
Implant placement and 44.29 % had an intrasinus path of Zygomatic implant

placement.

Carlos aparacio et alassessed the Zygomatic implant placement pathway in
relation to the shape of the lateral wall of maxillary sinus and found that when the
anterior maxillary wall is concave, the pathway taken by the Zygomatic implant was
extra-sinud®. Similarly in our study, when the lateral wall was concave, 89.66%

Zygomatic implant placement pathway was extra-sinus.

This proves that the morphology of lateral wall of maxillary sinus has a

significant relation to Zygomatic Implant placement pathway.
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Limitations of the Study

LIMITATIONSOF THE STUDY

® The study isnot clinically correlated.

® Scans of patients below 30 years and above 60 years are not considered in this

study.
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Future Prospects of the Study

FUTURE PROSPECTS OF THE STUDY

1. The study can be clinically correlated.

2. Separate studies can be done for different age groups.

3. More number of sample size can be considered in future studies.
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ANNEXURE 11

MASTER CHART - Assessment of pathway of Zygomatic Implant Pathway in relation

to lateral wall of maxillary sinus by Examiner 1

Scan No. | Lateral wall of maxillary sinus | Virtual Zygomatic Implant pathway
1 convex Extrasinus
2 convex Intrasinus
3 concave Extrasinus
4 convex Intrasinus
5 concave Extrasinus
6 convex Intrasinus
7 convex Intrasinus
8 convex Intrasinus
9 convex extrasinus

10 concave Extrasinus
11 concave extrasinus
12 convex Intrasinus
13 convex Intrasinus
14 concave Extrasinus
15 concave extrasinus
16 convex intrasinus
17 concave Extrasinus
18 convex Intrasinus
19 concave Extrasinus
20 convex intrasinus
21 convex Extrasinus
22 convex Extrasinus
23 convex Extrasinus
24 convex Intrasinus
25 convex extrasinus
26 convex Intrasinus
27 concave extrasinus
28 convex Extrasinus
29 concave Extrasinus
30 concave Intrasinus
31 concave extrasinus
32 concave Extrasinus
33 concave Extrasinus
34 convex Extrasinus
35 convex intrasinus
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36 concave Extrasinus
37 concave Extrasinus
38 convex intrasinus
39 convex Intrasinus
40 concave extrasinus
41 Convex Intrasinus
42 Concave Extrasinus
43 Convex Extrasinus
44 Convex Intrasinus
45 Convex Extrasinus
46 Convex Intrasinus
47 convex Extrasinus
48 Convex intrasinus
49 Convex Intrasinus
50 Convex Intrasinus
51 Concave Extrasinus
52 Concave Intrasinus
53 Concave Intrasinus
54 Convex Intrasinus
55 Concave Extrasinus
56 Concave Extrasinus
57 Concave Extrasinus
58 Convex Extrasinus
59 Concave Extrasinus
60 Convex Intrasinus
61 Convex Intrasinus
62 Concave Extrasinus
63 convex Extrasinus
64 convex Intrasinus
65 concave Extrasinus
66 convex Intrasinus
67 concave Extrasinus
68 convex Intrasinus
69 convex Intrasinus
70 convex Intrasinus
71 convex extrasinus
72 concave Extrasinus
73 concave extrasinus
74 convex Intrasinus
75 convex Intrasinus
76 concave Extrasinus
77 concave extrasinus
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78 convex intrasinus
79 concave Extrasinus
80 convex Intrasinus
81 concave Extrasinus
82 convex intrasinus
83 convex Extrasinus
84 convex Extrasinus
85 convex Extrasinus
86 convex Intrasinus
87 convex extrasinus
88 convex Intrasinus
89 concave extrasinus
90 convex Extrasinus
91 concave Extrasinus
92 concave Intrasinus
93 concave extrasinus
94 concave Extrasinus
95 concave Extrasinus
926 convex Extrasinus
97 convex intrasinus
98 concave Extrasinus
99 concave Extrasinus
100 convex Intrasinus
101 convex Intrasinus
102 concave extrasinus
103 Convex Intrasinus
104 Concave Extrasinus
105 Convex Extrasinus
106 Convex Intrasinus
107 Convex Extrasinus
108 Convex Intrasi nus
109 convex Extrasinus
110 Convex intrasinus
111 Convex Intrasinus
112 Convex Intrasinus
113 Concave Extrasinus
114 Concave Intrasinus
115 Concave Extrasinus
116 Convex Intrasinus
117 Concave Extrasinus
118 Concave Extrasinus
119 Concave Extrasinus

Page 44




Annexures

120 Convex Intrasinus
121 Concave Extrasinus
122 Convex Intrasinus
123 Convex Intrasinus
124 Concave Extrasinus
125 convex Extrasinus
126 convex Intrasinus
127 concave Extrasinus
128 convex Intrasinus
129 concave Extrasinus
130 convex Intrasinus
131 convex Intrasinus
132 convex Intrasinus
133 convex extrasinus
134 concave Extrasinus
135 concave extrasinus
136 convex Intrasinus
137 convex Intrasinus
138 concave Extrasinus
139 concave Intrasinus
140 convex intrasinus
LATERAL WALL (140) INTRASINUS EXTRASINUS
CONVEX (82) 56 26
CONCAVE (58) 6 52
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Annexures

MASTER CHART - Comparison of Assessment of pathway of Zygomatic Implant

Pathway in relation to lateral wall of maxillary sinus by Examiner 1 and Examiner 2

Virtual Zygomatic I mplant pathway

Scan no. | Lateral wall of maxillary sinus
Examiner 1 Examiner 2

1 convex Extrasinus Extrasinus
2 convex Intrasinus Intrasinus
3 concave Extrasinus Extrasinus
4 Cconvex Intrasinus Intrasinus
5 concave Extrasinus Extrasinus
6 convex Intrasinus Intrasinus
7 convex Intrasinus Extrasinus
8 convex Intrasinus Intrasinus
9 convex Extrasinus Extrasinus
10 concave Extrasinus Extrasinus
11 concave Extrasinus Extrasinus
12 convex Intrasinus Extrasinus
13 convex Intrasinus Intrasinus
14 concave Extrasinus Extrasinus
15 concave Extrasinus Extrasinus
16 convex Intrasinus Extrasinus
17 concave Extrasinus Extrasinus
18 convex Intrasinus Intrasinus
19 concave Extrasinus Extrasinus
20 convex Intrasinus Intrasinus
21 convex Extrasinus Extrasinus
22 convex Extrasinus Extrasinus
23 convex Extrasinus Extrasinus
24 convex Intrasinus Extrasinus
25 convex Extrasinus Extrasinus
26 convex Intrasinus Intrasinus
27 concave Extrasinus Extrasinus
28 convex Extrasinus Extrasinus
29 concave Extrasinus Extrasinus
30 concave Intrasinus Intrasinus
31 concave Extrasinus Extrasinus
32 concave Extrasinus Extrasinus
33 concave Extrasinus Extrasinus
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34 convex Extrasinus Extrasinus
35 convex Intrasinus Intrasinus
36 concave Extrasinus Extrasinus
37 concave Extrasinus Extrasinus
38 Cconvex Intrasinus Intrasinus
39 convex Intrasinus Intrasinus
40 concave Extrasinus Extrasinus
41 Convex Intrasinus Intrasinus
42 Concave Extrasinus Extrasinus
43 Convex Extrasinus Extrasinus
44 Convex Intrasinus Intrasinus
45 Convex Extrasinus Extrasinus
46 Convex Intrasinus Intrasinus
47 convex Extrasinus Extrasinus
48 Convex Intrasinus Intrasinus
49 Convex Intrasinus Intrasinus
50 Convex Intrasinus Intrasinus
51 Concave Extrasinus Extrasinus
52 Concave Intrasinus Intrasinus
53 Concave Intrasinus Extrasinus
54 Convex Intrasinus Intrasinus
55 Concave Extrasinus Extrasinus
56 Concave Extrasinus Extrasinus
57 Concave Extrasinus Extrasinus
58 Convex Extrasinus Extrasinus
59 Concave Extrasinus Extrasinus
60 Convex Intrasinus Intrasinus
61 Convex Intrasinus Intrasinus
62 Concave Extrasinus Extrasinus
63 convex Extrasinus Extrasinus
64 convex Intrasinus Intrasinus
65 concave Extrasinus Extrasinus
66 convex Intrasinus Intrasinus
67 concave Extrasinus Intrasinus
68 convex Intrasinus Intrasinus
69 convex Intrasinus Intrasinus
70 convex Intrasinus Intrasinus
71 convex Extrasinus Extrasinus
72 concave Extrasinus Extrasinus
73 concave Extrasinus Extrasinus
74 convex Intrasinus Intrasinus
75 convex Intrasinus Intrasinus

Page 47




Annexures

76 concave Extrasinus Extrasinus
77 concave Extrasinus Extrasinus
78 convex Intrasinus Intrasinus
79 concave Extrasinus Extrasinus
80 Cconvex Intrasinus Intrasinus
81 concave Extrasinus Extrasinus
82 convex intrasinus intrasinus
83 convex Extrasinus Extrasinus
84 convex Extrasinus Extrasinus
85 convex Extrasinus Extrasinus
86 convex Intrasinus Intrasinus
87 convex Extrasinus Extrasinus
88 Cconvex Intrasinus Intrasinus
89 concave Extrasinus Extrasinus
20 convex Extrasinus Extrasinus
91 concave Extrasinus Extrasinus
92 concave Intrasinus Intrasinus
93 concave Extrasinus Extrasinus
94 concave Extrasinus Extrasinus
95 concave Extrasinus Extrasinus
96 Cconvex Extrasinus Extrasinus
97 Convex intrasinus intrasinus
98 concave Extrasinus Extrasinus
99 concave Extrasinus Extrasinus
100 convex Intrasinus Intrasinus
101 convex Intrasinus Intrasinus
102 concave Extrasinus Extrasinus
103 Convex Intrasinus Intrasinus
104 Concave Extrasinus Extrasinus
105 Convex Extrasinus Extrasinus
106 Convex Intrasinus Intrasinus
107 Convex Extrasinus Extrasinus
108 Convex Intrasi nus Intrasi nus
109 convex Extrasinus Extrasinus
110 Convex Intrasinus Intrasinus
111 Convex Intrasinus Intrasinus
112 Convex Intrasinus Intrasinus
113 Concave Extrasinus Extrasinus
114 Concave Intrasinus Intrasinus
115 Concave Intrasinus Intrasinus
116 Convex Intrasinus Intrasinus
117 Concave Extrasinus Extrasinus
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118 Concave Extrasinus Extrasinus
119 Concave Extrasinus Extrasinus
120 Convex Extrasinus Extrasinus
121 Concave Extrasinus Extrasinus
122 Convex Intrasinus Intrasinus
123 Convex Intrasinus Intrasinus
124 Concave Extrasinus Extrasinus
125 convex Extrasinus Extrasinus
126 convex Intrasinus Intrasinus
127 concave Extrasinus Extrasinus
128 Cconvex Intrasinus Intrasinus
129 concave Extrasinus Extrasinus
130 convex Intrasinus Intrasinus
131 Cconvex Intrasinus Intrasinus
132 convex Intrasinus Intrasinus
133 convex extrasinus extrasinus
134 concave Extrasinus Extrasinus
135 concave Extrasinus Extrasinus
136 convex Intrasinus Intrasinus
137 convex Intrasinus Intrasinus
138 concave Extrasinus Extrasinus
139 concave Extrasinus Extrasinus
140 convex Intrasinus Intrasinus
LATERAL WALL (140) Examiner 1 Examiner 2
Intrasinus Extrasinus | Intrasinus Extrasinus
CONVEX (82) 56 26 51 31
CONCAVE (58) 6 52 7 51
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