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ABSTRACT

BACKGROUND: The posterior superior alveolar artery (PSAA) is a significant
branch of the maxillary artery, supplying the maxillary sinus, posterior maxillary
teeth, and associated soft tissues. When placing implants in the posterior maxilla,
evaluating the relationship between the remaining alveolar bone and the maxillary

sinus is necessary.

AIM: To evaluate the position and caliber of the Posterior superior alveolar artery

using cone beam computed tomography (CBCT) images.

MATERIALS AND METHODS: The data was collected from August 2021 to
December 2024. Out of 1340 CBCT scans,370 scans of patients (202 males,168
females) that met the inclusion criteria were obtained. The standardization was
maintained (Sidexis 4 CBCT viewing software, version 4.3.1.0) and was used for the
reconstruction and measurement of the included scans. Measurements were made on
the sagittal section after selecting the smallest slice thickness (1.2 mm). PSAA
morphology was compared in 3 groups, with category 1 consisting of participants
aged 18-32, category 2 participants aged 32-45, and category 3 participants aged 46-

60.

RESULTS: There’s no substantial variation in gender distribution across the three
groups (P = 0.3780). The averages are quite similar. The t-values are also relatively
low, reinforcing that the observed differences are minor. Males have slightly higher
mean values than females in all parameters, but the differences are minorThe
percentage of Intra Osseous is slightly higher in Group 2 (32.26%) compared to
Group 1 (23.62%) and Group 3 (28.57%) (Figure 3). Intra-sinus is the most common

category across all groups, with percentages ranging from 63.71% (Group 2) to

iX



72.44% (Group 1). SUP is relatively rare across all groups, hovering around 4% in

each group.
CONCLUSION:

The maxillary 1% molars are situated adjacent to the PSAA and its vascular network.
The vascular structure within the canal may be harmed by any surgical treatment
performed here. Therefore, it's essential to ascertain whether these structures have
undergone any notable anthropological changes and whether such variations are

relevant for forensic purposes.
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Introduction

INTRODUCTION

Anatomical landmarks assist in interpreting images and act as essential
indicators for spotting abnormalities. A primary goal of a medical diagnostic system
is the identification of these landmarks. Furthermore, CBCT is recognized as an
essential diagnostic instrument in dental and maxillofacial procedures since it can
reveal multiple anatomical landmarks without the interference of the buccal and

lingual cortical plates™.

The posterior superior alveolar artery (PSAA) is a significant derivative of the
maxillary artery, supplying the maxillary sinus, posterior maxillary teeth, and
associated soft tissues. Understanding its trajectory and derivatives is essential in

maxillofacial, dental, and sinus-related interventions 21

The posterior superior alveolar artery (PSAA) provides blood supply to the
maxillary sinus (Schneiderian) membrane, periosteum, and the anterolateral wall of
the sinus. It is vital for graft integration and the healing of surgical wounds,
establishing its importance as a key vascular structure within the maxillary sinus and

posterior maxilla (.
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Introduction

The maxillary sinus is an essential structure located in the maxillary bone. It is
necessary to recognize the anatomy and identify anatomical landmarks around the
maxillary sinus. The PSAA traverses along the lateral wall of the maxillary sinus, its
canal or notch exhibits anatomical variations: it may be intraosseous (entirely
enclosed within the external sinus wall), intra-sinus (positioned beneath the sinus
membrane), or superficial (located beneath the periosteum of the external sinus wall).
PSAA within the lateral sinus wall forms a concave arch whose closest point to the
osseous crest is located near the first molar. The distance from the edge of the PSAA
to the bone crest depends on the crestal bone loss, the location in the maxillary sinus,

and the presence or absence of teeth /.

L —
Anterior superior alveolar artery l

0N
Maxillary artery
P\

S

il

' / .;. Y| Posterior superior alveolar artery
Middle superior alveolar artery

When placing implants in the posterior maxilla, evaluating the relationship

between the remaining alveolar bone and the maxillary sinus is necessary. Placing
implants in a compromised posterior maxilla is challenging due to the narrowing of
the alveolar bone and the reduced distance between the sinus floor and the alveolar
ridge caused by maxillary sinus pneumatization. However, a high success rate can be

achieved when implantation is performed alongside bone grafting in this region 1!,
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Introduction

The lateral approach is a widely used and reliable method for maxillary sinus
bone grafting, though anatomical challenges like sinus septa, disease, and the PSAA
can complicate the procedure. Technological advancements have promoted the
alveolar ridge approach as an alternative, but it offers limited visibility and is

associated with lower implant survival rates when residual bone is insufficient .

Posterior superior alveolar artery isolated during sinus lift procedure.

Surgical intervention close to the posterior superior alveolar artery during
these procedures can cause bleeding. The bleeding usually involves only a small
vessel and it can obstruct the surgeon’s view and interfere with elevating the
maxillary sinus membrane as well as placing the bone graft material ). A thorough
understanding of the artery's path and location is essential for improving the success

rate of maxillary sinus bone grafting.

The lateral wall is also used for various surgical procedures, including open
sinus lift, Caldwell-Luc surgery, and Le Fort | osteotomy. Additionally, this artery

may be involved in osteosynthesis for treating maxillary fractures .

Conventional radiographs, like intraoral and panoramic images, are limited in
providing detailed preoperative information, especially for maxillary sinus anatomy,

due to overlapping structures ). In contrast, CT and CBCT offer 3D sectional views
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Introduction

for more accurate evaluation. While CT allows visualization of both soft tissue and
bone, its drawbacks include high radiation, cost, limited accessibility, long scanning

times, low resolution, and complex interpretation, restricting its use in dentistry M.

Cone-beam computed tomography (CBCT) was introduced in 1982 as an
alternative to conventional CT methods, using a cone beam projector to acquire 3D
data from the entire field of view rapidly while significantly reducing radiation
exposure 1 831 Originally designed for maxillofacial imaging, CBCT has since
proven valuable for diagnosing impacted and supernumerary teeth, assessing the
upper airway, planning orthodontic and orthognathic treatments, evaluating pre- and
post-implant conditions, examining TMJ bony structures, investigating jaw lesions

such as cysts, tumours, and fibro-osseous lesions, and evaluating facial trauma ™.

Panoramic view showing course of PSAA.

Preoperative imaging with CBCT is crucial for accurately mapping the
posterior superior alveolar artery (PSAA) and measuring its distance from key
landmarks, helping to prevent vascular injury during procedures like sinus lifts 8.
Knowledge of the PSAA’s trajectory and variations allows surgeons to adjust
techniques—such as the design and placement of the lateral window—to reduce
complications. Notably, since the artery’s diameter may increase with age, surgical

approaches should be tailored accordingly 671,
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Aims & Objectives

AIMS AND OBJECTIVES

AIM

To evaluate the position and diameter of posterior superior alveolar artery

using cone beam computed tomography (CBCT) images.
OBJECTIVES:

» To determine the anatomical location of PSA artery and compare it among
males and females.

» To assess the diameter of PSA artery and compare differences based on
various age groups.

» To measure the distance from the posterior superior alveolar artery to the crest

of the alveolar ridge to the maxillary molar region.
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Hypothesis

HYPOTHESIS

NULL HYPOTHESIS:

There is no variation in position of posterior superior alveolar artery.

ALTERNATIVE HYPOTHESIS:

There is a variation in position of posterior superior alveolar artery.
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Review of literature

REVIEW OF LITERATURE

Anamali S et.al. (2013)1*% carried out a study to determine the prevalence of visibility
of PSAA in CBCT among North Americans and found that in 254 CBCT scans that
were studied, prevalence of the PSAA canal was 94.4% on right side and 91% on left
side. They found that the ability to detect the presence of the canal was not
significantly affected by the presence of intrasinusal disease. Although, maxillary
sinus pathoses was more seen in males than females on right side (63.3% vs. 36.7%)
and the left side (59.2% vs. 40.8%). They concluded that the PSAA canal can be
consistently visualized on CBCT scans with a high level of reproducibility regardless

of the presence of radiographic signs of intrasinusal pathoses.

Apostolakis D et al (2014)?! evaluated the PSAA on 156 CBCT scans and they
identified PSAA in 82% of the cases with a mean diameter of 1.1 mm and a range of
diameters between 0.2 and 2.6 mm. The distance from the floor of the sinus to the
alveolar crest in the posterior region varied with maximum distance being 28.5 mm.
They could identify the PSAA canal in at least one position, between the most
posterior and the most anterior borders of the maxillary sinus and found variation in
the distance of the canal from the sinus floor. They highlighted the individual

evaluation of the position of PSAA prior to any surgery.

Zhitian D et al (2014)%Y evaluated the bony structure of PSAA on 116 CBCT scans
and found that the prevalence of the bony canal was 75.14%. The mean diameter of
the bony canal was (0.96 £ 0.29) mm. The residual alveolar bone height was (7.14 +
3.64) mm. The distance of the bony canal's inferior border from the alveolar crest was
(17.92 £ 5.68) mm. No statistically significant differences between the right and left

sides were observed (F = 0.295, P > 0.05). The mean diameter of the bony canal was
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significantly smaller in females than that in males (F = 0.187, P < 0.05). The
maxillary alveolar dimension was significantly correlated with the residual alveolar
bone height. They concluded that CBCT is a vital tool in evaluating the location of the

bony canal of PSAAs before surgery involving the maxillary sinus.

Khojastehpour et al (2015)% conducted a study to determine the diameter, location
and frequency of appearance of PSAA in preoperative CBCT scans. This study was
used to detect PSAA using multi-detector CBCT with age variations. 230 CBCT
scans (110 males, 120 females); Age group 5-91 years. The detection ratio for the
PSAA using MDCT increased with increasing age of the subject, reaching a high
detection in adults. The distance from the artery to the medial sinus wall and the

diameter of the artery were positively correlated with the number of missing teeth.

Haghanifar S et al (2016) ?® evaluated the presence of PSAA using 160 CBCT
scans of 80 females and 80 males with age range of 20 to 86 years and found that the
mean PSAA diameter from the first premolar to the third molar was 0.75, 0.82, 0.92,
0.95 and 1.03mm, respectively. The closest distances of the artery to alveolar crest
were seen in the first and second molars areas with mean 16.11 and 16.65 mm in
which, PSAA is close to the maxillary sinus membrane. The distances of artery to
sinus floor and alveolar crest and artery diameter were higher in males than females
(P<0.001). It was concluded that due to anatomical variation, evaluation of maxillary
sinus using CBCT before sinus augmentation surgery by a radiologist is useful in

providing a more precise treatment and avoiding complication.

Pandharbale AA et al (2016) Y assessed the prominence and location of vascular
canal of PSAA on 50 CBCT scans and measured the distances from lower margin to
the floor of maxillary sinus and alveolar crest in the 1st molar and 2nd molar regions

and found PSAA in 36 patients (70%). Mean diameter of the vessel was 0.63 mm.
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Mean distance between PSAA and alveolar crest was the shortest in the 2nd molar
region. The mean distance between PSAA and floor of maxillary sinus was 9.96 mm.
The conclusion stated that PSAA is an important structure in the posterior maxillary
region that should be studied prior to any surgery and CBCT proved to be an excellent

tool to visualize the PSAA, provide finer details at low exposure and less radiation.

Danesh-Sani SA et al (2017) ** carried out a study to evaluate the maxillary sinus
lateral wall and anatomy of PSAA using CBCT in 430 scans and found that the
detection rate of the PSAA on CBCT was 60.58%. The mean diameter of the artery
was found to be 1.17 mm (range 0.4-2.8 mm). They found no significant correlation
between age and the size of the PSAA. The most consistent path of the PSAA was
intraosseous (69.6%), followed by intrasinusal (24.3%) and superficial (6.1%). The
overall mean distance of the PSAA from the floor of the maxillary sinus was 8.16

mm.

Chitsazi MT et al (2017) ® carried out the radiographic evaluation of the position of
PSAA in relation to the maxillary sinus using the CBCT scans. He divided 200 scans
into four groups; a) Males edentulous in the posterior region; b) males having teeth in
the posterior region; c) females edentulous in the posterior region; and d) females
having teeth in the posterior region. The mean distance between the artery and the
alveolar crest, irrespective of groupings, was 16.17+1.63 mm, with significant
differences between the groups (P<0.005). The position of the artery was intraosseous
in 73.2%, beneath the sinus membrane in 21.7% and external to the lateral wall of the

sinus in 4.9% of the cases.

Tehranchi M et al (2017) 7 studied the prevalence and location of PSAA using
CBCT, in 300 patients with edentulous posterior maxillae:138 females and 162 males

with an age range of 33-86 years. They measured the distance from the inferior border
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of the PSAA to the alveolar crest according to the residual ridge classification by
Lekholm and Zarb, the distance from the PSAA to the nasal septum and zygomatic
arch, and the diameter and position of the PSAA in all 300 patients. They detected
PSAA on 87% of CBCT scans and it was located beneath the sinus membrane in 47%
of cases and was found intraosseous in 47% of cases. The diameter of the artery was
between 1 and 2 mm in most patients (72%). The study concluded that the likelihood
of detecting the PSAA on CBCT scans is high and so determining the exact location
of the PSAA on CBCT scans preoperatively can help prevent it from being damaged

during surgery.

Sun, Wentao et al (2018) *® evaluated the location and the position of the
anastomosis canal in lateral wall of maxillary sinuses. They also evaluated the
thickness of lateral sinus wall and the distance from the lower border of the canal to
the sinus floor in 242 CBCT scans. They could detect the canal in 87.6% of the sinus.
Most canals were intraosseous, or beneath the sinus membrane. The mean distance
was 9.2 + 3.5 mm from the lower border of the canal to the sinus floor, and 10.8 + 4.0
mm from the alveolar crest to the sinus floor. It was concluded that the location of the
anastomosis varied in each patient, but the distance from the sinus floor was similar in
different teeth sites. Also, it was added that the sinus floor could be an anatomic
landmark of sinus floor augmentation, hence great care must be taken by the implant

surgeon to analyze this canal.

Duruel O et al (2019) ® evaluated PSAA artery in 354 CBCT scans and found that
the most frequent localization of PSAA was intraosseous in premolar region and were
below the Schneiderian membrane in molars. PSAA diameter was found to be less

than 1 mm for all posterior teeth. Positive correlation was observed between buccal
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bone thickness and PSAA diameter in first molar and premolar regions (P < 0.05).

They concluded that detailed evaluation of PSAA can be achieved by using CBCT.

Fayek MM et al (2021) B% evaluated the PSAA on 600 CBCT scans and PSAA was
detected in 92.0% of the sinuses. The mean distance from the inferior border of the
PSAA to the sinus floor was 8.2+2.2 mm in males and 7.3£2.1 mm in females. The
mean distance from the inferior border of the PSA artery canal to the alveolar crest
was 18.2+2.7 mm in males and 17.4+2.3 mm in females. The mean diameter of the
PSAA was larger in male subjects. The PSA artery canal was bifid in 8.7% of cases.
The most frequently observed location of the PSA artery canal was intraosseous
(82.2%). CBCT is a valuable tool for evaluation and localization of the PSA artery

before maxillary sinus lift surgery to avoid intraoperative bleeding.

Karslioglu H et al (2021) B evaluated the maxillary sinus anatomy on CBCT prior
to sinus lift procedures to avoid surgical complications and found that the artery
diameters were mostly > 1 mm. The artery was mostly intraosseous (59.7%), 21.7%
was superficial and only 18.7% was intra-sinuscular. He concluded that as the artery
diameters were mostly > 1 mm, the increase in the size, increases the risk of

complications

Tofangchiha M et al (2022) B evaluated the PSAA on 245 CBCT scans and found
the maxillary PSAA in 187 (76.3%) scans. The mean distance between the artery and
the floor of the sinus was 6.87 +3.68 mm. The mean diameter of the artery was 1.37
+0.61 mm. The greatest mean diameter of the artery was observed in the second
premolar region, and the smallest in the first molar region.63.6% of the arteries were
intraosseous, 28.9% intrasinusoidal, and 7.5% superficial. They concluded that due to

the high prevalence of the intraosseous type, in most cases of sinus lift surgery there is
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an increased possibility of PSAA damage leading to severe bleeding during sinus lift

surgery.

Rathod R et al (2022) ¥ assessed the pathway and location of the PSAA in 150
CBCT scans in both dentate and edentulous groups for patients in the age group of
20-80yrs and found that PSAA was detected on CBCT scans of 87.3% of participants.
The majority trajectory of PSAA was intraosseous (right side 53.3%, left side 63.3%).
There was no significant difference noted between dentate and edentulous participant
groups. The study stated that CBCT scans and their analysis help the clinician to
make radiographic diagnosis and clinical application for surgical procedures, such as

implant placement and sinus lift.

Mehtiev RS et.al. (2022) B4 carried out a topographic analysis of maxillary sinus
anastomosis in 150 CBCT scans and found that intraosseous anastomosis of the
derivatives of the PSAA and IOA was detected in 87.8% of cases (258 of 294
sinuses). Anastomosis was found inside the wall of the sinus in every tooth location in
9.5% of sinuses; in other cases, the anastomosis was partially or fully embedded in the
thickness of the lateral wall of the maxillary sinus They concluded that detection of
the topography of the vascular anastomosis by using CBCT was essential when
planning the position for the lateral sinus lift procedure to minimize iatrogenic

complications.
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MATERIALS AND METHODS

The study is performed as a retrospective analysis of CBCT data gathered
from the Department of Oral Medicine and Radiology, KLE VK Institute of Dental
Sciences, Belagavi. CBCT were used to obtain images of the (PSAA) in the sagittal,
axial, and coronal planes. The research made use of CBCT images of the posterior
maxillary area, obtained for a variety of diagnostic purposes in the Dentsply Sirona

Dental System.

For the purpose of standardization, all the data collected for the study was

from the same machine of same software specification.
SOURCE OF DATA

CBCT Scans were obtained from the archives of Dentsply Sirona Axeos CBCT

machine.
INCLUSION CRITERIA

« CBCT scans of the maxilla belonging to the age group of 18-60 years.
« CBCT scans showing full extension of the dentulous and partially edentulous
maxilla.

» CBCT scans showing the maxillary molar region.
EXCLUSION CRITERIA

« CBCT Scans of patients of age below 18 years and above 60 years.

« CBCT Scans showing any facial deformity, developmental anomalies,
pathological changes in the maxilla and maxillary sinus.

« CBCT Scans showing motion blur, artifacts, foreign objects.

» Technically aberrant CBCT scans.
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ARMAMENTARIUM:

» Dentsply Sirona Axeos CBCT machine [Galileo’s soft -ware]

Sidexis 4 CBCT viewing software (version 4.3.1.0)

Guideline sheet depicting the parameters to be measured.

« Scoring sheet for recording the observations

METHOD

The data was collected from August 2021 to December 2024 records. Out of
1340 CBCT scans, 370 scans of patients (202 males,168 females) that met the
inclusion criteria were obtained from Dentsply Sirona Axeos CBCT machine. The
standardization includes- peak kilovoltage of 65kVp, current of 12 mA, voxel size of

0.2 mm, field of view 5*5cm/8*8cm, slice thickness 1.2 mm.

Sidexis 4 CBCT viewing software (version 4.3.1.0) was used for the
reconstruction and measurement of the included scans. Patients’ demographic details
were hidden as a process of blinding for the second observer. Measurements were
made on the sagittal section after selecting the smallest slice thickness (1.2 mm).
PSAA morphology was compared in 3 groups with Group 1 consisting of participants
aged 18-32, Group 2 of participants aged 32-45, and Group 3 of participants aged 46-

60 were compared.
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CBCT machine Specification settings of
CBCT machine.

CBCT Viewing software
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The location of the posterior superior alveolar artery was assessed by measuring the 4

parameters.

The anatomical location was determined (Intrasinusal, Intraosseous,
Superficial).

The diameter of the artery was measured.

The distance from the artery to the medial sinus wall was measured (MSW).
The distance from PSAA to alveolar crest of the molars was noted (M1-1%

molar, M2-2" molar, M3-3" molar).

Anatomical location

Intraosseous Superficial Intrasinusal

The diameter of the artery was measured.
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Materials & Methods

15.7_7 mm*

The distance from the PSAA
to the medial sinus wall.

The distance from PSAA to
alveolar crest of the molars
was noted.

STATISTICAL TESTS:

Data obtained was entered in Microsoft Excel 2020, and analyzed using the

IBM Corp. Released 2012, IBM SPSS® Statistics for Windows, Version 21.0.

Armonk, NY: IBM Corp.

The descriptive statistics are presented as mean * standard deviation for

continuous variables.

One-way ANOVA/Kruskal Wallis test was used to compare the diameter

based on the age-related changes of posterior superior alveolar artery.

Unpaired t-test/Mann-Whitney U-test was used to compare the gender related

changes in the location of posterior superior alveolar artery.
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Results

RESULTS

Descriptive statistics was used to evaluate the age and gender distribution of the

participants among the three groups. (Table 1, Figurel) shows that the mean age has

increased across all groups. There’s no significant difference in gender distribution

across the three groups (P = 0.3780).

Figure 1: Comparison of three groups with gender

59768
60.00
50.00
S
s 40.00
o
e 30.00
&
20.00
10.00
0.00
Group 1 Group 2 Group 3
O Male O Female
Table 1: Comparison of three groups with gender and age
Gender | Group 1 % Group 2 % Group 3 % Total %
Male 66 51.97 74 59.68 62 5210 | 202 | 54.59
Female 61 48.03 50 40.32 57 4790 | 168 | 4541
Total 127 | 100.00 | 124 |100.00 | 119 |100.00| 370 | 100.00
Mean 24.42 38.64 52.52 38.22
SD 4.35 3.83 4.59 12.23

Chi-square=1.9440, p=0.3780
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Results

The averages are quite similar (Figure 2). The t-values are also relatively low,
reinforcing that the observed differences are minor. Males have slightly higher mean

values than females in all parameters, but the differences are minor (Table 2).

Figure 2: Comparison of male and female with different parameters at average

of right and left side

Mean+/-SD

M1 M2 M3 MsSwW

| B Male E Female

M1-Distance of PSA artery from 1* molar.
M2-Distance of PSA artery from 2" molar.
M3-Distance of PSA artery from 3 molar.
MSW-Distance of PSA artery from medial sinus wall.

Table 2: Comparison of male and female with different parameters at average of

right and left side by independent t test

Parameters Male Female Mean Difference | t-value p-value
Mean | SD | Mean | SD

M1 13.88 | 2.57 | 13.65 | 2.28 0.23 0.9038 | 0.3667

M2 1413 | 2.22 | 13.94 | 2.04 0.19 0.8475 0.3973

M3 1488 | 251 | 14.75 | 2.53 0.13 0.5103 0.6101

MSW 1439 | 1.73 | 1419 | 1.93 0.19 1.0228 0.3071
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Results

The percentage of Intra Osseous is slightly higher in Group 2 (32.26%) compared to

Group 1 (23.62%) and Group 3 (28.57%) (Figure 3). Intra Sinusal is the most

common category across all groups, with percentages ranging from 63.71% (Group 2)

to 72.44% (Group 1). SUP is relatively rare across all groups, hovering around 4% in

each group. Since the p-value is much higher than 0.05, the result is not statistically

significant (Table 3).

Percentage

7244

Figure 3: Comparison of three groups with locations at right side
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Table 3: Comparison of three groups with locations at right side

Locations at right | Group 1 % Group 2 % Group 3 % Total %
10 30 23.62 38 30.65 34 28.57 | 102 | 27.57
IS 92 72.44 81 65.32 80 67.23 | 253 | 68.38
SUP 5 3.94 5 4.03 5 4.20 15 4.05
Total 127 100.00 124 100.00 119 100.00 | 370 | 100.00

Chi-square=1.6960, p=0.7910
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Results

The distribution of outcomes (1O, IS, SUP) is consistent across the three groups, with

no notable differences (Figure 4). Group 2 shows a slightly higher proportion of 10

compared to Groups 1 and 3. Group 1 has the highest proportion of IS, while Group 2

has the lowest. The p-value (0.6620) is much greater than 0.05, indicating no

statistically significant difference in the distribution of 10, IS, and SUP across the

three groups (Table 4).

Figure 4: Comparison of three groups with locations at left side

Percentage
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Table 4: Comparison of three groups with locations at left side

Locationsat | Group % Group % Group % Tota %
left 1 2 3 I
10 30 23.62 40 32.26 34 28.57 | 104 | 28.11
IS 92 72.44 79 63.71 80 67.23 | 251 | 67.84
SUP 5 3.94 5 4.03 5 4.20 15 4.05
Total 127 100.0 124 100.0 119 100.0 | 370 | 100.0
0 0 0 0

Chi-square=2.4040, p=0.6620
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Results

The differences between groups are minimal on the right side (Figure 5). Group 2
shows a slightly larger mean value for the left-side measurement. The bar graph

effectively highlights no major variation among the three groups (Table 5).

Figure 5: Comparison of three groups with diameter at right and left, average of

right and left side
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Table 5: Comparison of three groups with diameter at right and left, average of

right and left side by one way ANOVA

Sides Group 1 Group 2 Group 3 F-value | p-value

Mean SD Mean SD Mean SD

Right 0.94 0.18 0.96 0.16 0.95 0.16 | 0.1879 | 0.8288

Left 0.95 0.17 1.06 1.38 0.95 0.16 | 0.7894 | 0.4549

Average | 0.95 0.15 1.01 0.69 0.95 0.13 | 0.8991 | 0.4078
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Results

The right side is borderline significant with a p-value of 0.0713(Table 6). While it’s
not below the usual 0.05 threshold, it’s close enough to suggest that with a larger
sample size, a significant difference might be detected. The left side and average

show higher p-values (Figure 6).

Figure 6: Comparison of three groups with diameter at right and left, average of

right and left side
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Table 6: Comparison of three groups with diameter at right and left, average of

right and left side by independent t test

Sides Male Female Mean t-value | p-value
Difference

Mean SD Mean SD

Right 0.96 0.16 0.93 0.17 0.03 1.8090 | 0.0713
Left 1.02 1.08 0.95 0.17 0.07 0.8006 | 0.4239
Average 0.99 0.55 0.94 0.15 0.05 1.1383 | 0.2557
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Results

The p-values in all cases are much greater than 0.05, indicating that any observed
differences in means are likely due to random variation (Figure 7). MSW value in left
side shows slightly more variation compared to other parameters, but the p-value is
still insignificant. The F-values are all low, further suggesting minimal variation
between groups compared to within groups. Group 2 shows slightly higher means and
greater variability (larger SD) on the left side and in the average, but these differences

aren’t statistically significant (Table 7).

Figure 7: Comparison of three groups with different parameters at right side
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M1-Distance of PSA artery from 1% molar.
M2-Distance of PSA artery from 2™ molar.
M3-Distance of PSA artery from 3 molar.
MSW-Distance of PSA artery from medial sinus wall.

Table 7: Comparison of three groups with different parameters at right side by
one way ANOVA

Parameters Group 1 Group 2 Group 3 F-value | p-value

Mean SD Mean SD Mean SD

M1 13.87 | 293 | 1362 | 255 | 13.71 | 2.80 | 0.2604 | 0.7709

M2 1434 | 268 | 1400 | 2.15 | 1397 | 249 | 0.8462 | 0.4299

M3 1505 | 291 | 1469 | 274 | 1472 | 290 | 0.6163 | 0.5405

MSW 1440 | 217 | 1426 | 187 | 1430 | 191 | 0.1570 | 0.8548
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Results

The means for each parameter (M1, M2, M3, MSW) are very close across the three

groups. M2 values are slightly higher in Group 3(Figure 8, Table 8).

Figure 8: Comparison of three groups with different parameters at left side
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M1-Distance of PSA artery from 1% molar.
M2-Distance of PSA artery from 2" molar.
M3-Distance of PSA artery from 3 molar.
MSW-Distance of PSA artery from medial sinus wall.

Table 8: Comparison of three groups with different parameters at left side by

one way ANOVA
Parameters Group 1 Group 2 Group 3 F-value | p-value
Mean SD Mean SD Mean SD
M1 13.83 | 2.77 | 1384 | 255 | 13.79 | 2.75 | 0.0122 | 0.9879
M2 13.93 | 247 1391 | 249 1412 | 2.38 | 0.2814 | 0.7549
M3 1477 | 273 | 1481 | 285 | 14.83 | 3.00 | 0.0508 | 0.9505
MSW 14.36 1.88 14.35 1.95 1411 | 2.02 | 0.6118 | 0.5429
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Discussion

DISCUSSION

A comprehensive understanding of the exact anatomy, including the location,
dimensions, and structural details of PSAA, is essential in dental treatments and
maxillofacial surgeries involving the posterior maxilla-particularly during procedures
like local anaesthesia administration, dental implant placement, or sinus lifts.
Clinicians must be conversant of the trajectory and variations of the PSAA to
minimize intraoperative complications. Surgical techniques should be adapted
according to the artery's location; for example, modifying the design and position of

the lateral window in sinus lift surgeries can help prevent arterial damage.

The anatomy of the posterior superior alveolar artery (PSAA) varies
significantly in size and shape. Research has shown that the PSAA's anatomy differs
among various population groups and age categories. Understanding these anatomical
variations is essential for determining the position and shape of the PSAA when

performing procedures in the posterior maxilla or when placing implants.

The significance of studying these variations lies in establishing the position
and shape of PSAA for performing any surgeries in the posterior maxilla or the
placement of implants. Assessment of these anatomical structures preoperatively will
reduce the risk of complications post-surgery such as bleeding and sensory

impairment, thereby improving the quality of life of the patient [**71,

The PSAA and its relations with maxillary molars and maxillary sinus in the
posterior maxillary region can be assessed using a variety of radiographic modalities,
including computed tomography (CT), micro-CT, multidetector computed
tomography, high-resolution magnetic resonance imaging, and cone-beam computed

tomography (CBCT). As CBCT has lower radiation exposure and cost efficiency, it
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Discussion

has become a widely used imaging technique among dental professionals for

evaluating important anatomical structures.

Hence, the present study used CBCT to assess the location, relation with

maxillary molars and maxillary sinus.

PSAA morphology was compared in 3 groups with Group 1 consisting of
participants aged 18-32, Group 2 of participants aged 32-45, and Group 3 of
participants aged 46-60 were compared. The most prevalent anatomical location
across all age groups was intrasinusal, with the second most common being
intraosseous shape in Group 2. When PSAA was compared in different age groups,
the mean age increased across all groups. No statistically significant difference was

noted (p = 0.37).

Several studies have evaluated the detection rate of PSAA using various
imaging modalities. However, our study specifically included only those CBCT scans
where the PSAA was entirely visible, eliminating any concerns about its presence or

absence.

Several studies have analyzed the position of the PSAA using CBCT. Danesh-
Sani SA et al[35]. reported that the most common path of the PSAA was intraosseous
(69.6%), followed by intrasinusal (24.3%) and superficial (6.1%). Ang KY et al.*®
observed that among the identified PSAAs (n = 152), 64.5% were intraosseous
(n = 98), 25.7% were intrasinusal (n = 39), and 9.9% (n = 15) were superficial.
Similarly, Chitsazi MT et al. ® found the artery's position to be intraosseous in
73.2%, intrasinusal in 21.7%, and superficial in 4.9% of cases. Godil AZ et al.B”
reported the intraosseous type in 84.2% of patients, intrasinusal in 12%, and

superficial in 3.2% of cases. Additionally, studies by Tehranchi M et al.*" and Sun,
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Wentao et al.?® found equal frequencies of intrasinusal and intraosseous positions.
Tehranchi M et al.* detected PSAA in 87% of CBCT scans, with 47% showing an
intrasinusal position and 47% showing an intraosseous position. In contrast, our study
found the most common position to be intrasinusal, followed by intraosseous, with the

superficial position being the least frequent.

Duruel O et al.?? observed that the most common localization of the PSAA
was intraosseous in the premolar region and intrasinusal in the molar region. This
aligns with our study, which focused on the molar region, whereas other studies

primarily examined the premolar region.

There was a minor difference in the PSAA position concerning gender;
however, this difference was not statistically significant. Similar findings were
reported by Ang KY et al.*® and Godil AZ et al.,®" who also found no significant
correlation between PSAA position and gender. Regarding different age groups, no
significant association was observed, except in the intraosseous group, where the
difference between the 41-60 age group and those over 60 was statistically
significant. Likewise, studies by Ang KY et al.*¥ and Godil AZ et al.*”! found no

statistically significant difference between PSAA position and age.

Our study showed that the mean diameter of the artery on CBCT showed an
overall mean of 0.94-0.99mm with the minimum and maximum range of (0.10mm —

1.0mm) with a standard deviation (SD) of 0.15-0.55.

Various studies have been carried out on human cadavers to evaluate the
diameter of the PSAA. Studies by Ilgtly D et. al.*®" Zhitian D et.al.®!, Mehtiev RS
et.al.[34] found PSAA with diameters < 1 mm, 0.96£0.29 mm and 0.95£0.3 mm

respectively. Waingade et.al.41 and Haghanifar S. et.al.®® found the mean diameter
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of the PSAA to be 0.94 +0.46 mm and 0.92mm respectively which was similar to our
study. Tofangchiha M. et.al.®? and Danesh-Sani SA et. al.®® found the diameter to
be 1.37 £0.61 mm and 1.17 mm respectively which could be due to difference in the
ethnicity and the site at which the PSAA was evaluated.Pandharbale AA et.al!
found the mean diameter of the PSAA to 0.63 mm, which could be due to the smaller

sample size (50 scans) that was studied.

In our study the diameter of the artery was higher in Males than in Females,
but the difference was statistically not significant. Similar studies by Waingade et.
al., ¥ zhitian D et.al., Haghanifar S. et.al.®®!, Chitsazi MT et.al ?® Fayek MM
et.al.®® Devi KR et al ! also found that the diameter of PSAA was smaller in
females than males, and the difference was statistically not significant. In a study by
Shams N et. Al 1 They found the diameter of PSAA was smaller in Iranian
population than all others, and they found a statistically significant difference based

on gender. This could be due to differences in ethnicity.

Khojastehpour L et.al. 2 found that the diameter of the PSAA increased
with increasing age. This could be due to ethnic differences, the site at which the
artery was measured and the smaller sample size that was evaluated.In our study, the
average measurements show slightly higher values in Group 2 (1.01) compared to

Groups 1 and 3 (both 0.95), but no statistically significant difference was noted.

In our study the mean dimension of the distance of the PSAA to the alveolar
crest in 1% Molar region was found to be 13.79 mm and with a standard deviation of
2.75. In 2™ Molar region the mean distance of the PSAA to the alveolar crest was
found to be 14.12 mm with a standard deviation of 2.38. In 3rd Molar region the mean
distance of the PSAA to the alveolar crest was found to be 14.88 mm with a standard

deviation of 3.33.
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Similar studies by Kang SJ et al[42] and Waingade et al ©® found the
distance to the alveolar crest to be less than 15 mm. Zhitian D et al®®!! found the
distance till the alveolar crest to be 17.92 £ 5.68mm. Valente NA et al found that the
distance till the alveolar crest ranged from 11.25 mm to 26.90 mm, Kolte RA et al™*!
found the distance till the alveolar crest in first molar region was 15.87mm, which
was similar to our study. Haghanifar S. et.al.”®® found that the closest distances of
the artery to alveolar crest was seen in the first and second molars areas with mean
16.11 and 16.65 mm. Chitsazi MT et al®®! Tehranchi M et al®” found that the mean
distance between the artery and the alveolar crest was 16.17 mm and 16.7mm
respectively. Godil AZ et.al.*” found the mean distance between the lower border of
the artery and alveolar crest was 17.37 £ 3.94 mm. Similar study by Fayek MM et
al® found the mean distance from the inferior border of the PSAA to the alveolar
crest was 18.2+2.7 mm in males and 17.4+2.3 mm in females. Haghanifar S. et
al[38], Chitsazi MT et al’® also found the distance of the PSAA to the crest was

higher in Males than Females, which was similar to our study.

The means for each parameter (M1, M2, M3,) are very close across the three
groups. M2 values are slightly higher in Group 3. In studies reported by Waingade et
al®® Godil AZ et.al®" showed no significance of distance of PSAA to alveolar crest

with respect to age.

Implant placement is always subject to anatomical constraints. Pre-operative
assessment of the posterior maxillary region has come back into focus due to the
growing necessity of osseotrajectorydintegrated implant rehabilitation of the
edentulous maxilla M3 |t is widely recognised that the high rate of maxillary
resorption during post-extraction period may compromise the preparation of surgical

osteotomy and retention of the prosthesis. The alveolar crest may approach vital
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anatomical structures as bone loss progresses, leading to unfavourable consequences.
Dimensions of M1, M2, M3, and MSW were compared between the three age groups
that were included in this present study. Although there were differences in clinical
parameters, statistically significant differences were not noted among included age
groups. These findings suggest that differences exist between different age groups
when compared to the dimensions of the assessed parameters, thereby warranting

further investigation to assess age-related changes.
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Limitations

LIMITATIONS

This study involved dentate subjects with a relatively small sample size. The
reliability of these findings would improve if the assessed parameters were examined
in a larger sample. Future studies with a greater sample size and age group
stratification would help validate these results. Additionally, longitudinal research
could be conducted to further explore how these anatomical variations evolve with

age.
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Conclusion

CONCLUSION

The maxillary 1% molars are situated adjacent to the posterior superior alveolar
artery and its vascular network. The vascular structure within the canal may be
harmed by any surgical treatment performed here. Therefore, it's essential to ascertain
whether these structures have undergone any notable anthropological changes and
whether such variations are relevant for forensic purposes. According to the results of
this study, wherein dimensions are measured, gender-based differences do exist as
males had slightly higher dimensions than females. The location of PSAA also differs
in males and females; however, the most common form noted was Intrasinusal. The
width of the alveolar crest of molars decreases with age, attributed to atrophic changes
in the bone caused by aging. The results of this study highlight the need to evaluate
the maxillary posterior area before sinus lift surgery or implant placement to avoid

damage to vital tissues during the procedure.
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Summary

SUMMARY

The posterior superior alveolar artery (PSAA) is a significant derivative of the
maxillary artery, supplying the maxillary sinus, maxillary posterior teeth, and
surrounding soft tissues. Understanding its trajectory and derivatives is essential in
maxillofacial surgery, dental procedures, and sinus-related interventions. The PSAA's
anatomy is crucial for dental surgeries involving the maxillary sinus, such as sinus
augmentation and dental implant placement. Inadvertent damage to the PSAA during
these procedures can lead to complications like significant bleeding, which may
obscure the surgical field and prolong the operation. CBCT allows for precise
measurement of the artery's distance from critical landmarks, aiding in surgical
planning to avoid vascular injury. The data was collected from archives of August
2021 to December 2024. Out of 1340 CBCT scans,370 scans (202 males,168 females)
were assessed. The standardization includes- peak kilovoltage of 65kVp, current of 12
mA, field of view 5*5cm/8*8cm, voxel size of 0.2 mm slice thickness 1.2 mm.
Sidexis 4 CBCT software (version 4.3.1.0) was used for the reconstruction and
measurement. The morphological patterns of PSAA noted were of Intrasinusal,
Intraosseous, and Superficial. The distance between the PSAA and the alveolar crest

of maxillary molars and medial wall maxillary sinus was measured.

PSAA morphology was compared in 3 groups with Group 1 consisting of
participants aged 18-32, Group 2 of participants aged 32-45, and Group 3 of
participants aged 46-60 were compared. Descriptive statistics was used to evaluate the
age and gender distribution of the participants among the three groups. The
percentage of Intra Osseous is slightly higher in Group 2 (32.26%) compared to
Group 1 (23.62%) and Group 3 (28.57%). Intrasinusal is the most common category

across all groups, with percentages ranging from 63.71% (Group 2) to 72.44%
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(Group 1). Superficial is relatively rare across all groups, around 4% in each group.
The mean age increased across all groups. Since (P = 0.37), there is no significant
difference in gender distribution across the three groups. The mean differences are
small across all parameters, suggesting that male and female averages are quite
similar. The t-values are also relatively low, reinforcing that the observed differences
are minor. Group 2 shows slightly higher means and greater variability (larger SD) on

the left side and in the average.
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ANNEXURE - 11l - MASTER CHART
Group 1:18-31 years
S.No | Age/Gender Right Left
Location M1 | M2 | M3 | MSW Diameter | Location M1 M2 M3 MSW | Diameter
1 24/M IS 116 | 147 | 175 | 13.9 1.2 IS 13.35 14.04 17.86 12.8 1
2 23/M 10 133 | 145 | 11.2 | 126 1.3 10 11.8 14.2 16.8 14.2 0.9
3 29/F IS 121 | 142 | 144 | 11.6 0.8 IS 14.2 135 11.1 12.4 0.6
4 18/M 10 189 | 169 | 17.4 | 145 1 10 17.3 15.2 16.2 16.2 15
5 27/F 10 15.6 | 144 17 16.4 1.3 10 17.6 14 15.9 15.9 1
6 21/M IS 19.6 | 18.6 | 20.2 | 175 0.6 IS 19.6 18.6 20.2 16.8 0.5
7 22/F IS 11 11.2 | 13.2 | 14.3 0.6 IS 17.2 13.2 11 12.1 0.7
8 30/M [@] 9.8 10 | 12.7 | 11.8 0.7 10 10.2 9.8 9 10.3 1
9 24/M [@] 165 | 204 | 20.9 | 16.8 1.3 10 13.8 18.7 19 16.1 1
10 25/M IS 164 | 144 | 148 | 16.2 0.8 IS 14.6 11.4 14.6 15.7 0.5
11 30/M 10 14 | 136 | 16.2 | 154 1 10 13.8 14.3 18.8 16.8 1.2
12 24/M [@] 14 | 149 | 109 | 148 1.2 10 14.6 14.3 14.9 15.6 1
13 18/F IS 153 | 104 | 143 | 13.3 0.5 IS 17.9 10.2 9.4 12.8 0.7
14 29/F 10 25.1 191|164 | 17.3 1.3 10 22.1 23 15.5 16.9 1.2
15 27/M IS 18.2 | 19.7 | 22.1 | 17.7 1 IS 14.7 15.6 19.1 17.4 0.9
16 19/M SUP 125 | 165 | 17.3 | 17.2 0.6 SUP 11.4 16.2 15.4 17.8 0.7
17 20/F SUP 13 14 145 | 154 0.5 SUP 11.6 16.2 17 16.9 0.8
18 19/F IS 151 | 174 | 25.2 | 164 1 IS 14.6 15.2 17.1 17.4 1.3
19 25/M IS 10 11.1 | 125 | 13.2 1 IS 7.5 125 9.9 12.8 0.9
20 20/F 10 9.8 | 10.2 | 146 | 143 0.9 10 13.4 9.8 14.1 13.2 0.7
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21 18/F IS 12 | 155 | 15.7 | 16.1 0.7 IS 11.1 16.5 13.9 14.9 0.9
22 23/M IS 106 | 10.8 | 9.8 | 13.2 1 IS 14 11.9 13.8 12.4 1.3
23 21/M IS 134 | 114 | 168 | 116 0.8 IS 11.7 111 10.1 11.7 1
24 27/IM 10 112 | 12 | 172 | 158 1.3 10 12.6 12.4 12.9 14.5 1
25 26/F IS 19 | 188 | 16.6 | 17.2 0.5 IS 19.1 13.6 20.2 17.8 0.8
26 24/M 10 19.7 | 214 | 159 | 17.9 1 10 16.9 17.8 20.7 16.8 1.2
27 20/M 10 141 | 171 | 13 15.2 1.2 10 11 19.6 12.9 14.3 1
28 18/F IS 19.7 | 12.7 | 19.9 | 17.9 1 IS 18.3 17.9 24.3 17.2 1.2
29 31/M 10 12 | 149 | 135 | 155 0.9 10 15.9 14.2 14 15.3 0.8
30 21/F 10 78 | 105 | 11.2 | 134 1 10 15.7 16.4 16.5 15.9 0.8
31 22/M IS 13.1 | 11.8 | 146 | 145 0.9 IS 13.5 13.2 14 13.9 0.6
32 28/F IS 169 | 14 | 135 | 146 1 IS 15.3 15.6 14 13.7 1.2
33 18/M IS 22.7 | 20 | 243 | 18.2 1.2 IS 14.9 15.9 21.4 17.8 1
34 26/M IS 117 | 13.2 | 16.4 | 15.2 1 IS 8.8 124 15.3 14.7 1
35 25/F IS 155 | 17.7 | 154 | 138 1 IS 16.6 15.3 16.2 14.2 1.2
36 23/IM IS 156 | 17.7 | 175 | 16.5 11 IS 9.5 7.9 10 13.2 0.8
37 18/F IS 118 | 149 | 17.8 | 124 0.9 IS 10 10.8 14.8 11.9 1
38 25/M IS 154 | 151 | 16.8 | 13.7 1 IS 14.3 14.3 15.7 14.2 0.8
39 27/M 10 161 | 216 | 21 17.4 0.9 10 14.3 154 15.8 17 1
40 21/M 10 219 | 134 | 183 | 16.2 1 10 20.9 141 15.8 15.9 1.1
41 22/F 10 12 | 178 | 17 15.6 0.8 10 12.5 14.8 14.5 15 1
42 29/M IS 123 | 139 | 148 | 12.7 0.7 IS 12.7 16.3 15.2 13.4 0.6
43 26/M IS 125 | 126 | 19.7 | 175 1 IS 11.7 12.4 11.6 13.8 0.8
44 30/M IS 156 | 16.2 | 18.1 | 155 0.9 IS 18.1 11.9 15.8 14.2 1
45 24/F IS 139 | 146 | 16.8 14 1 IS 18.2 18.7 20 16.4 0.9
46 27/M IS 11.1 | 108 | 11.3 | 104 0.8 IS 14.4 12.9 13.5 12.6 1
47 24/M 10 139 | 133 | 115 | 128 1 10 18.8 144 16.4 15.3 0.9
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48 29/F IS 123 | 125 | 11.9 | 10.5 0.7 IS 11.2 10.5 8.9 12.3 0.8
49 30/M IS 19.1 | 209 | 19.7 | 17.3 1 IS 19.6 19.6 19.2 16.7 1
50 32/F 10 142 | 157 | 19 15.3 0.9 10 13.7 13.3 18.5 14.6 1
51 31/F IS 155 | 16.8 | 126 | 124 1 IS 13.2 14.7 18.9 12.6 0.8
52 26/F IS 13 | 151 | 11.7 | 11.3 0.7 IS 9.4 12 141 12.3 0.9
53 18/M IS 10.7 | 114 | 11.9 | 10.5 1 IS 16.4 15.7 14.8 11.7 0.8
54 20/M IS 16.1 | 20.2 | 16.4 | 15.2 0.7 IS 14 12.8 19 14.8 0.7
56 19/F IS 145 | 143 | 124 | 118 1.2 IS 114 12 115 12 1
57 31/M IS 139 | 152 | 12.7 | 125 1 IS 14.4 14.5 16.9 11.8 1
58 30/F 10 16.2 | 16.1 | 176 | 154 0.9 10 15.5 16.3 17.5 16.7 1.2
59 18/F IS 113 | 136 | 20 17.4 1 IS 12.6 14.1 18.3 17.3 1
60 25/F IS 10.7 | 105 | 125 | 13.1 0.8 IS 14.1 12.8 13.6 14.2 0.9
61 21/M IS 11.8 | 10.1 | 11.5 | 10.5 0.7 IS 16.3 115 14.2 13.2 0.8
62 19/F IS 115 | 10.7 | 104 | 9.8 0.9 IS 15.9 155 14.7 12.3 1
63 26/M IS 17.1 | 16.3 | 184 | 16.3 1 IS 17.1 17.3 18.2 16 0.9
64 22/F IS 142 | 122 | 10.3 | 14.3 0.8 IS 16.3 12.8 13 13.8 0.7
65 29/M IS 151 | 16.1 | 16.8 | 15.7 1 IS 13.6 14.8 15.1 14.9 0.9
66 31/M IS 132 | 13 | 135 | 155 1.2 IS 12.9 8.9 12.5 16.4 1
67 30/F 10 22.7 | 152 | 143 | 16.9 1 10 21.8 19.7 17.5 17.3 0.9
68 26/M 10 116 | 17.8 | 18.7 | 184 1 10 12.1 13.2 18.3 17.6 1.2
69 24/F IS 169 | 16.7 | 159 | 14.8 0.5 IS 12.1 12.5 13.2 14.3 0.8
70 20/M IS 128 | 147 | 16 14.3 1.3 IS 10.9 115 12.1 12.8 0.9
71 19/M IS 10.7 | 13.3 | 139 | 135 0.9 IS 114 14.6 13.9 145 1
72 24/F IS 17.7 | 174 | 19 16.4 1 IS 14.4 18 18.2 13.9 0.9
73 26/M IS 15 | 154 | 15 12.4 0.9 IS 15.7 16.2 15.9 14.3 1
74 29/F 10 124 | 142 | 16 13.2 1.2 10 13.5 13.9 134 14.2 1.2
75 18/F IS 136 | 135 | 146 | 164 0.8 IS 154 13.5 12.8 16.3 0.7
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76 19/F IS 10.2 | 124 | 154 | 156 0.9 IS 9.8 9.7 12.8 14 0.8
77 31/M IS 169 | 154 | 11.3 | 16.6 1.2 IS 12 15.3 13.3 14.5 1
78 22/F IS 89 | 9.2 | 126 | 114 1 IS 11.2 12.1 14.2 10.8 0.9
79 21/F 10 131 | 13.3 | 156 | 12.5 0.8 10 12.5 11.2 17.7 12.1 0.9
80 19/F 10 108 | 11.3 | 16.6 | 17.1 1.2 10 111 12.8 14.3 154 1.2
81 18/F IS 11.7 | 131 | 116 | 14.9 1 IS 12.4 12.8 13.2 14.1 1
82 23/IM IS 104 | 10.7 | 9.6 | 164 1 IS 10.2 12.5 14.9 15.1 1.2
83 24/F IS 155 | 164 | 16.2 | 113 0.8 IS 12.7 16.1 15.3 11.8 0.9
84 22/F IS 131 | 138 | 16.9 | 18.5 1.2 IS 14.4 14.2 15.9 12.6 1
85 30/M IS 96 | 10.1 | 116 | 10.1 1 IS 15.9 11.8 12 10.8 1.3
86 31/F IS 156 | 16.3 | 16.4 | 118 0.7 IS 12 12.2 14.6 11.2 0.8
87 23/F IS 17 | 20.8 | 18.7 | 16.4 11 IS 19.6 20.3 20.5 17 1
88 20/F IS 148 | 141 | 16.5 | 16.8 1 IS 10.6 13.2 14.5 16.4 1.2
89 18/M SUP 154 | 15 | 11.7 | 141 0.8 SUP 13.4 12.9 12.7 14.9 0.9
90 30/M 10 152 | 141 | 164 | 16.7 1.2 10 16.1 15.6 15.9 18.1 1
91 23/IM IS 152 | 144 | 16.2 | 15.1 1 IS 14.9 14.3 14.4 141 0.9
92 18/F IS 123 | 13 | 13.8 | 13.7 0.8 IS 16.6 15.8 154 14.5 1
93 19/M IS 141 | 139 | 126 | 10.9 11 IS 13.1 114 10.2 12.3 1.1
94 30/M IS 133 | 125 | 151 | 13.1 1 IS 10.6 14 14.3 13.7 0.9
95 21/F IS 12 | 136 | 13.2 | 113 0.7 IS 10.3 12 13.8 11.2 0.8
96 24/M IS 113 | 121 | 12 14.2 0.8 IS 12.5 13.6 15.3 13.6 0.9
97 29/M IS 108 | 125 | 11.5 | 13.7 1 IS 12.4 11.3 13.7 13.3 1.2
98 24/M 10 175 | 171 | 174 | 16.8 0.8 10 16.8 16.4 15.6 15.9 0.7
99 30/M IS 139 | 143 | 145 | 148 1 IS 14.3 13.7 14.5 144 1.2
100 31/F IS 129 | 126 | 11.8 | 126 0.9 IS 13.2 12.8 114 134 1
101 28/F IS 141 | 152 | 153 | 118 1.2 IS 13.8 13.3 12.8 11.6 1.1
102 23/F IS 136 | 132 | 142 | 126 1 IS 14.1 144 14.7 14.6 0.9
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103 20/F IS 126 | 128 | 133 | 14.2 0.8 IS 11.3 12.4 13.2 14.2 1
104 26/M IS 141 | 13 | 126 | 135 0.9 IS 13.6 12.9 12.5 13.7 1.1
105 22/M IS 13.1 | 128 | 12.6 | 16.2 1 IS 13.7 13.1 12.9 15.7 0.9
106 28/M IS 105 | 105 | 11.1 | 10.9 11 IS 9.8 10 10.9 11.3 1
107 25/M IS 125 | 175 | 12.7 | 14.5 0.7 IS 16.1 17.1 15 16.4 0.9
108 21/M IS 125 | 165 | 135 | 14.6 1 IS 16 16.7 15.2 15.6 0.8
109 27/IM IS 152 | 144 | 16.2 | 15.1 0.9 IS 14.9 14.3 15.1 14.1 1
110 29/M IS 121 | 132 | 14 114 0.8 IS 13 12.7 12.3 16.1 0.9
111 31/F IS 11.8 | 15.7 | 16.6 | 11.9 1 IS 16.6 15.7 15.3 15 0.8
112 30/F IS 113 | 124 | 13.1 | 129 1 IS 12.3 13.4 13.2 11.6 0.9
113 18/F SUP 125 | 12.7 | 13.7 | 15.2 0.9 SUP 11.9 13.2 13.5 12.4 1
114 22/F IS 124 | 138 | 146 | 14.2 1 IS 12.3 13.4 13.7 14.6 0.9
115 18/F IS 13.1 | 123 | 13.2 | 11.7 1.2 IS 12.6 12.3 13.2 12.8 1
116 31/M IS 153 | 124 | 156 | 123 1 IS 14.2 13.4 12.9 13.6 0.9
117 28/F IS 13.2 | 128 | 143 | 14.2 0.8 IS 12.1 13.2 11 12.5 1
118 19/F IS 135|139 | 145 | 17.3 1 IS 111 12.4 13.6 17.4 0.9
119 20/F 10 10.6 | 10.1 | 12 10.9 0.8 10 11.2 11.7 12.5 13.2 1
120 22/M IS 121 | 124 | 138 | 14.1 1 IS 10.4 11.2 11.9 14.3 0.9
121 25/F IS 144 | 146 | 146 | 158 0.7 IS 11.7 12.1 14.5 12.7 1
122 30/M IS 123 | 12.7 | 132 | 14.1 1 IS 12.3 135 141 11 1.1
123 31/F 10 155 | 16.2 | 16.9 | 10.7 0.9 10 11.6 10.7 11.2 13.8 1
124 23/F IS 149 | 145 | 16.3 | 16.5 1 IS 12.1 13.4 15.2 16.3 0.8
125 25/F SUP 129 | 15 | 154 | 16.5 0.9 SUP 15.1 15.6 16.1 15.6 0.7
126 30/M IS 133 | 125|151 | 131 1 IS 10.6 14 14.8 13.7 1.3
127 29/M IS 10.7 | 125 | 11.5 | 16.3 0.8 IS 12.4 11.3 13.7 13.3 1
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Group 2:32-45 years

S.No | Age/Gender Right Left
Location | M1 M2 M3 | MSW | Diameter | Location M1 M2 M3 MSW | Diameter
1 36/F 10 13.1 | 142 | 105 | 126 1.1 [@] 11.8 10.8 10.9 12.1 1
2 43/M 10 19 17.1 | 175 | 154 1.3 10 15.6 16.2 16.9 14.9 1
3 39/F 10 126 | 13.7 | 10.2 | 13.7 0.9 10 10.4 125 12.1 12.9 0.8
4 32/F IS 13.3 | 15.02 | 145 | 105 0.8 IS 15.1 13.7 14.4 11.2 0.6
5 40/F 10 13.2 13 13.7 | 155 1.2 10 12.9 8.9 12.5 16.4 1
6 40/M 10 22.7 | 15.2 | 143 | 16.9 1 [@] 21.8 19.7 17.5 17.3 0.9
7 39/M 10 116 | 17.8 | 21.7 | 184 1 [@] 12.1 13.2 18.3 17.6 1.2
8 34/F IS 174 | 16.7 | 159 | 14.8 0.5 IS 12.1 12.5 13.2 14.3 0.8
9 36/M IS 128 | 15.7 16 14.3 1 IS 10.9 11.5 11.9 12.8 0.9
10 33/M 10 10.7 | 13.3 | 13.9 | 135 0.9 10 11.4 14.6 13.9 14.5 1
11 32/M IS 177 | 17.4 19 16.4 1 IS 14.4 18 18.2 13.9 0.9
12 41/F IS 15 15.4 15 12.4 0.9 IS 15.7 16.2 15.9 14.3 1
13 38/F IS 104 | 14.2 17 13.2 1 IS 14 14.9 13.4 13.4 1.2
14 34/F 10 154 | 15.1 | 16.8 | 13.7 1 10 14.3 14.3 15.7 14.5 0.8
15 36/M 10 11.64 | 14.76 | 19.65 | 13.9 1.2 10 13.35 14.04 | 17.86 12.8 1
16 38/M IS 13.3 | 145 | 122 | 126 1.3 IS 11.8 14.2 16.8 14.2 0.9
17 42/F 10 121 | 142 | 144 | 11.8 0.8 10 14.2 13.5 11.1 12.4 0.6
18 43/M 10 189 | 169 | 174 | 145 1 10 17.3 15.2 16.8 16.2 1.5
19 40/M 10 156 | 144 17 16.4 1.3 10 17.6 14 15.9 15.9 1
20 41/F IS 196 | 186 | 20.2 | 17.5 0.6 IS 19.6 18.6 20.2 16.8 0.5
21 39/M IS 11 11.2 | 13.2 | 14.3 0.6 IS 17.2 13.2 11.4 12.1 0.7
22 40/F SUP 9.8 10 12.7 | 11.8 0.7 SUP 10.2 9.8 9 10.3 1
23 34/F 10 165 | 204 | 209 | 16.8 1.3 10 13.8 18.7 19 16.1 1
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24 35/M IS 16.4 | 144 | 148 | 16.2 0.8 IS 14.6 11.4 14.6 15.7 0.5
25 33/M SUP 14 136 | 16.2 | 154 1 SUP 13.8 14.3 18.8 16.8 1.2
26 40/M 10 8.8 128 | 134 | 115 1 10 11.2 8.5 10.9 11 0.9
27 38/F 10 123 | 147 | 152 12 0.9 10 12.7 16.3 15.2 16 0.8
28 42/IM IS 10.7 | 11.2 | 13.1 | 13.7 0.6 IS 12.3 10.7 9.8 12.8 0.9
29 33/F 10 112 | 108 | 169 | 143 1.3 10 11.2 12 12.9 13.7 1
30 35/M 10 128 | 176 | 243 | 17.2 1 10 11.8 15.4 22.1 17.6 0.8
31 37/M 10 12 147 | 159 | 16.2 1 10 12.5 15.6 16.2 15.7 1.2
32 39/F IS 13 16.1 | 16.1 | 154 0.8 IS 16.7 19 19.6 15.7 0.9
33 41/M 10 159 | 168 | 17.1 | 143 1.2 10 15.4 15.1 16.1 13.8 1
34 45/F IS 122 | 141 | 121 | 119 0.8 IS 12.5 121 13.1 11.2 0.7
35 43/F 10 133 | 126 | 156 | 16.8 0.9 10 11.6 10.2 17.3 17.7 1.2
36 44/F SUP 141 | 118 | 125 | 1538 1 SUP 17.6 145 16.3 15.3 1
37 40/M 10 13 149 | 135 | 155 0.9 10 15.9 14.2 14 15.3 0.8
38 36/M 10 11.1 | 108 | 11.3 | 104 0.8 10 14.4 12.9 135 12.6 1
39 38/M 10 139 | 133 | 115 | 128 1 10 18.8 14.4 16.4 15.3 0.9
40 43/F IS 123 | 125 | 119 | 105 0.7 10 11.2 10.5 8.9 12.3 0.8
41 36/M 10 169 | 17.7 13 11.8 1 10 15.3 19.2 19.5 12.7 1
42 40/M IS 13 151 | 11.7 | 113 0.7 IS 9.4 12 141 12.3 0.9
43 33/M IS 8.8 124 | 153 | 147 1 IS 11.7 13.2 16.4 15.2 1
44 34/M IS 16,6 | 153 | 16.2 | 142 1 IS 155 17.7 154 13.8 1
45 37/M 10 9.5 7.9 10 13.2 11 10 15.6 17.7 17.5 16.5 1.1
46 43/IM IS 10 10.8 | 148 | 11.9 0.9 IS 11.8 14.9 17.8 12.4 0.9
47 45/F IS 143 | 143 | 157 | 14.2 1 IS 15.4 15.1 16.8 13.7 1
48 42/IM IS 143 | 154 | 15.8 17 0.9 IS 16.1 21.6 21 17.4 0.9
49 40/F IS 209 | 141 | 158 | 159 1 IS 21.9 13.4 18.3 16.2 1
50 39/M IS 125 | 148 | 145 15 0.8 IS 12 17.8 17 15.6 0.8
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o1 38/F 10 12.7 | 16.3 | 15.2 | 134 0.7 10 12.3 13.9 14.8 12.7 0.7
52 35/M IS 11.7 | 124 | 116 | 138 1 IS 12.5 12.6 19.7 17.5 1
53 36/M IS 18.1 | 119 | 158 | 14.2 0.9 IS 15.6 16.2 18.1 155 0.9
54 32/M IS 139 | 15.2 | 12.7 | 125 1 IS 14.4 145 16.9 11.8 1
56 36/F 10 162 | 16.1 | 176 | 154 0.9 10 155 16.3 17.5 16.7 1
57 38/M IS 123 | 139 | 148 | 12.7 1 IS 11.3 13.6 20 17.4 0.8
58 40/M IS 125 | 126 | 19.7 | 175 1.2 IS 10.7 10.5 12.5 13.1 0.9
59 41/F IS 156 | 16.2 | 181 | 155 1 IS 11.8 10.1 115 10.5 0.8
60 34/M 10 135 | 123 | 13.7 | 145 0.9 10 13.2 11 13.2 13.8 0.8
61 33/M IS 201 | 194 | 18.6 | 16.3 1 IS 21.9 19.9 19.3 16.5 1
62 34/M IS 133 | 153 | 149 | 135 0.9 IS 16.7 14.9 15.1 14.2 0.8
63 33/F IS 115 | 10.7 | 104 9.8 0.9 IS 15.9 155 14.7 13.7 1
64 40/M SUP 17.1 | 163 | 16,5 | 149 1 SUP 15.6 17.3 17.8 16.8 0.8
65 42/IM IS 135 | 12.7 | 10.3 | 1338 0.8 IS 16.3 12.8 13 13.8 0.7
66 35/M IS 151 | 16.1 | 155 | 16.1 1 IS 16.4 16.8 15.9 14.9 0.9
67 43/IM IS 142 | 156 | 158 | 145 1 IS 17.8 16.5 16.3 15.3 0.9
68 45/F IS 141 | 134 | 10.6 | 14.8 1 IS 14.3 15.7 16.5 15.8 1
69 44/M 10 181 | 119 | 158 | 142 0.9 10 15.6 16.2 18.1 155 0.9
70 45/F IS 10.7 12 13.1 | 13.7 0.6 IS 11.3 10.7 9.8 11.8 0.9
71 42IM IS 112 | 108 | 169 | 143 1.3 IS 10.2 12 12.6 13.7 1
72 40/F 10 128 | 176 | 243 | 17.6 1 10 11.6 15.4 22.1 17.6 0.8
73 39/M 10 12 147 | 145 | 152 1 10 12.5 15.6 16.2 15.7 1.2
74 38/F IS 143 | 16.1 | 17.1 | 157 0.8 IS 16.7 19 19.6 15.7 0.9
75 35/M 10 159 | 168 | 17.1 | 143 1.2 10 15.4 15.1 16.1 13.8 1
76 37/M IS 122 | 137 | 121 | 116 0.8 IS 12.5 121 13.1 11.2 0.7
77 39/F 10 133 | 126 | 149 | 155 1 10 11.1 10.2 14.5 15.4 1.2
78 41/F IS 151 | 132 | 135 | 1538 1 IS 16.4 14.3 16.5 15.3 1
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79 45/M IS 123 | 149 | 135 | 155 1 IS 15.9 14.2 14 15.3 0.8
80 44/F IS 152 | 16.6 | 184 | 157 0.9 IS 17.8 16.5 18.7 16.4 0.8
81 39/M 10 154 | 147 | 163 | 165 1 10 15.1 12.9 16.1 15.7 1
82 32/F IS 169 | 154 | 11.3 | 16.6 1.2 IS 12 15.3 13.3 145 1
83 35/F IS 129 | 12.7 | 125 | 131 1 IS 12.1 12.4 13.2 115 0.9
84 44/M IS 155 | 164 | 16.2 | 113 0.8 IS 12.7 16.1 15.3 11.8 0.9
85 45/F IS 147 | 15.1 | 16.2 | 17.3 11 IS 10.7 14.4 15.2 16.4 1
86 35/M IS 122 | 134 | 145 | 165 1 IS 9.2 111 14 15.4 0.9
87 39/M IS 125 | 119 | 132 | 154 0.8 IS 16 12.9 11.9 11.6 16.2
88 42/F 10 108 | 11.3 | 16,6 | 17.1 1.2 10 111 12.8 14.3 154 1.2
89 35/M IS 11.7 | 131 | 116 | 149 1 IS 12.4 12.8 13.2 141 1
90 35/M IS 15.3 11 10.6 | 135 0.8 IS 14.1 121 11.7 16.4 0.7
91 45/F IS 16.2 | 155 | 15.8 | 159 1 IS 14.8 15.1 15.2 15.6 1.2
92 36/M IS 143 | 12.7 | 11.8 | 129 1.2 IS 13.2 11.8 11.3 13.4 1
93 32/M IS 129 | 126 | 11.8 | 126 0.9 IS 13.2 12.8 114 13.4 1
94 39/F IS 106 | 10.1 | 116 | 101 1 IS 15.9 11.8 12 10.8 1.3
95 41/F IS 156 | 152 | 164 | 11.8 0.7 IS 12 13.3 14.6 11.2 0.8
96 45/M IS 17 16.8 | 18.7 | 154 1.1 IS 19.6 18.7 18.2 17 1
97 44/F IS 148 | 141 | 165 | 16.8 1 IS 11.6 13.2 14.5 16.4 1.2
98 39/M SUP 154 15 146 | 141 0.8 SUP 13.4 12.9 12.7 14.9 0.9
99 35/F IS 126 | 11.2 | 132 | 165 1 IS 10.2 11.3 11.8 15.4 0.8
100 37/M IS 13.2 | 129 | 123 | 119 0.8 IS 13.5 12.6 115 11.3 0.9
101 41/F IS 124 | 135 | 13.8 | 159 0.9 IS 14.1 13.9 14.5 14.7 1
102 36/F IS 13 139 | 142 | 16.2 1 IS 13.9 12.7 12.5 16.9 1.2
103 32/M IS 118 | 157 | 16.6 | 11.9 1 IS 16.6 15.7 15.3 15 0.8
104 44/M IS 129 | 123 | 119 | 133 0.8 IS 13.4 12.9 12.2 135 1
105 42/F IS 105 | 109 | 123 | 111 1 IS 13.8 12.6 10.7 10 1.2
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106 35/M IS 115 | 138 | 142 | 13.2 0.9 IS 12 12.3 12.2 12.9 1
107 34/M IS 12 104 | 147 | 128 1 IS 12.4 12.6 12.3 10.6 0.8
108 38/M IS 13.1 | 147 | 141 | 124 0.9 IS 12.3 10.4 13.4 13.3 1
109 37/M 10 126 | 13.2 | 129 | 12.8 1 10 14.2 13.2 10.5 12.8 0.9
110 42/IM IS 129 | 134 | 142 | 13.7 0.9 IS 12.3 12.6 141 131 1
111 42/F IS 135 | 12.7 | 118 | 121 1 IS 12.4 11.9 11.6 12.1 0.8
112 45/M IS 135 | 115 | 10.7 | 13.3 0.7 IS 12.2 11.3 13.2 12.5 1
113 40/M IS 118 | 123 | 12.7 | 13.7 1 IS 12.3 12.7 13.2 11 1.1
114 43/IM IS 115 | 128 11 13.3 1 IS 13.6 11.8 11.3 14.2 0.9
115 41/F IS 109 | 124 | 135 | 136 0.9 IS 12.1 12.4 13.6 141 1
116 39/F 10 10.7 | 126 | 153 | 121 1.1 10 11.9 141 14.7 12.2 1
117 42/F IS 9.6 105 | 12.8 | 143 1 10 9.9 10.4 13.2 14.2 0.8
118 45/M IS 16.3 | 144 | 13.7 | 153 0.9 IS 14.3 135 16.1 15.9 1
119 37/M IS 109 | 145 | 16.2 16 11 IS 13.5 13.9 14.3 16.2 1
120 38/F IS 123 | 131 | 13.8 | 1338 0.9 IS 154 15.8 16.1 14.5 1
121 35/M 10 16.3 | 134 | 126 | 135 1.2 10 14.1 12.7 10.8 16.1 1
122 41/F IS 16.2 | 155 | 151 | 159 1 IS 14.9 151 15.2 15.6 0.9
123 33/M IS 125 | 119 | 132 | 16.6 0.8 IS 14 12.9 11.6 16.3 1
124 35/M IS 122 | 159 | 164 | 143 1 IS 10.2 111 13 16.2 0.7
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Group 3:46-60 years

S.No | Age/Gender Right Left
Location | M1 M2 M3 | MSW | Diameter | Location M1 M2 M3 MSW | Diameter
1 56/F IS 10.7 12 13.1 | 13.7 0.6 IS 11.3 10.7 9.8 12.8 0.9
2 48/M IS 11.2 | 108 | 16.9 | 14.3 1.3 IS 10.2 12 12.9 13.7 1
3 49/M 10 128 | 176 | 243 | 18.2 1 10 11.8 15.4 22.1 17.6 0.8
4 57/F 10 12 147 | 149 | 16.2 1 10 12.5 15.6 16.2 15.7 1.2
5 56/F IS 13 16.1 | 17.1| 154 0.8 IS 16.7 19 19.6 15.7 0.9
6 55/M 10 159 | 16.8 | 17.1 | 14.3 1.2 10 15.4 15.1 16.1 13.8 1
7 56/F IS 12.2 | 14.1 | 121 | 119 0.8 IS 125 12.1 13.1 11.2 0.7
8 55/F IS 13.3 | 126 | 179 | 16.8 1 IS 11.1 10.2 18.4 17.7 1.2
9 51/M 10 151 | 11.8 | 135 | 15.8 1 10 19.6 14.3 16.7 15.3 1
10 59/M 10 12 149 | 135 | 155 0.9 10 15.9 14.2 14 15.3 0.8
11 60/F IS 13.3 | 15.02 | 145 | 105 0.8 IS 15.1 13.7 14.4 11.2 0.6
12 46/M 10 141 | 169 | 146 | 15.6 1.2 10 11 19.6 12.9 16 1
13 48/F 10 19.7 | 12.7 | 199 | 17.9 1 10 18.3 17.2 24.3 17.2 1.2
14 52/F 10 12 149 | 135| 155 0.9 10 15.9 14.2 14 15.3 0.8
15 49/M IS 78 | 115 | 112 | 134 1 IS 15.2 16.4 16.5 15.9 0.8
16 55/F IS 13.1 | 11.8 | 146 | 145 0.9 IS 13.5 13.2 14 13.9 0.6
17 48/F 10 15.9 14 135 | 14.6 1.2 10 15.3 15.6 14 13.7 1.2
18 47/M IS 13.3 | 15.02 | 145 | 10.5 0.8 IS 15.1 13.7 14.4 11.2 0.6
19 49/F 10 13.2 13 13.7 | 155 1.2 10 12.9 8.9 125 16.4 1
20 54/M IS 227 | 152 | 143 | 16.9 1 IS 21.8 19.7 17.5 17.3 0.9
21 56/F IS 11.6 | 178 | 21.7 | 184 1 IS 12.1 13.2 18.3 17.6 1.2
22 53/F 10 174 | 16.7 | 159 | 14.8 0.5 10 12.1 12.5 13.2 14.3 0.8
23 60/F IS 12.8 | 15.7 16 14.3 1 IS 10.9 115 11.9 12.8 0.9
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24 48/M IS 10.7 | 13.3 | 13.9 | 135 0.9 IS 114 14.6 13.9 14.5 1
25 49/M 10 14.4 | 16.6 17 | 153 11 10 13.7 12.6 13.3 14.8 1
26 58/M IS 19 18.8 | 16.6 | 17.2 0.5 IS 19.1 13.6 20.2 17.8 0.8
27 55/F 10 19.7 | 214 | 159 | 17.9 1 10 16.9 17.8 20.7 16.8 1.2
28 52/M 10 141 | 17.1 13 | 152 1.2 10 11 19.6 12.9 14.3 1
29 54/F IS 169 | 12.7 | 16.2 | 16.3 1 IS 17.2 17.9 24.3 17.2 1.2
30 60/M 10 12 149 | 135 | 155 0.9 10 15.9 14.2 14 15.3 0.8
31 49/M 10 78 | 105 | 112 | 134 1 10 15.7 154 16.5 15.9 0.8
32 46/F IS 13.1 | 108 | 13.6 | 145 0.9 IS 13.5 13.2 14 13.9 0.6
33 47/IM 10 16.9 14 145 | 136 1 10 15.3 15.6 14 13.7 1.2
34 49/M SUP 227 | 191 | 212 | 173 1.2 SUP 14.9 14.6 20.2 16.8 1
35 45/M IS 11.7 | 13.2 | 164 | 15.2 1 IS 8.8 124 15.3 14.7 1
36 54/F IS 155 | 16.7 | 154 | 13.8 1 IS 16.6 15.3 15.2 14.2 1.2
37 58/M IS 156 | 16.2 | 181 | 145 0.9 IS 18.1 11.9 15.8 12.3 0.8
38 60/M 10 19.1 | 209 | 19.7| 17.3 1 10 19.6 19.6 19.2 16.7 1
39 53/M 10 142 | 15.7 19 | 153 0.9 10 13.7 13.3 18.5 14.6 1
40 55/F IS 155 | 16.8 | 126 | 124 1 IS 13.2 14.7 18.9 12.6 0.8
41 49/M SUP 13 151 | 11.7 | 113 0.7 SUP 9.4 12 141 12.3 0.9
42 47/IM IS 118 | 108 | 109 | 121 1 IS 13.1 14.2 10.5 12.6 11
43 50/F IS 156 | 16.2 | 169 | 149 1 IS 19 17.1 17.5 154 1.3
44 48/F IS 104 | 125 | 121 | 129 0.8 IS 12.6 13.7 10.2 13.7 0.9
45 57/M IS 151 | 13.7 | 144 | 11.2 0.6 IS 13.3 15.02 145 10.5 0.8
46 58/M 10 129 | 89 |125| 164 1 10 13.2 13 13.7 15.5 1.2
47 53/M IS 218 | 19.7 | 175 | 173 0.9 IS 22.7 15.2 14.3 16.9 1
48 55/F IS 12.1 | 132 | 183 | 17.6 1.2 IS 11.6 17.8 21.7 18.4 1
49 52/F IS 12.1 | 125 | 132 | 143 0.8 IS 17.4 16.7 15.9 14.8 0.5
50 60/F IS 109 | 115 | 119 | 128 0.9 IS 12.8 15.7 16 14.3 1
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51 57/F 10 114 | 146 | 139 | 145 1 10 10.7 13.3 13.9 13.5 0.9
52 54/M IS 14.4 18 18.2 | 13.9 0.9 IS 17.7 17.4 19 16.4 1
53 52/F IS 157 | 16.2 | 159 | 14.3 1 IS 15 154 15 12.4 0.9
54 49/M IS 14 149 | 134 | 134 1.2 IS 10.4 14.2 17 13.2 1
56 50/F 10 16.2 | 16.1 | 176 | 154 0.9 10 155 16.3 17.5 16.7 1
57 52/F IS 126 | 141 | 183 | 17.3 1 IS 13 15.1 11.7 11.3 0.8
58 47/M IS 141 | 128 | 13.6 | 14.2 0.8 IS 10.7 114 11.9 10.5 0.9
59 48/M IS 16.3 | 115 | 142 | 132 1.2 IS 16.1 20.2 16.4 15.2 1
60 50/M 10 13.2 11 13.2 | 1338 0.8 10 13.5 12.3 13.7 14.5 0.9
61 59/M IS 219 | 199 | 193 | 16.5 1 IS 20.1 19.4 18.6 16.3 0.8
62 49/F IS 16.7 | 149 | 151 | 14.2 0.8 IS 13.3 15.3 14.9 13.5 1
63 53/F IS 11.5| 10.7 | 104 | 9.8 0.9 IS 15.9 15.5 14.7 13.7 1
64 56/M IS 17.1 | 163 | 176 | 14.9 1 IS 16.1 17.3 17.8 16.8 0.9
65 59/F IS 142 | 12.2 | 10.3 | 13.8 0.8 IS 16.3 12.8 13 13.8 0.7
66 48/M IS 151 | 16.1 | 155 | 157 1 IS 14.6 16.8 16.1 14.9 0.9
67 60/M 10 196 | 125 | 185 | 142 0.8 10 14.2 12.3 141 13.7 1
68 51/M IS 152 | 16.6 | 16.8 | 145 1 IS 17.8 16.5 16.3 15.3 0.9
69 60/F IS 141 | 134 | 106 | 14.6 1 IS 14.3 16.2 16.5 15.3 1
70 49/M IS 121 | 125 | 132 | 143 0.8 IS 12.8 15.7 16 14.3 1
71 50/F IS 151 | 174 | 252 | 164 1 IS 14.6 15.2 17.1 17.4 1.3
72 46/M IS 10 111 | 125 | 13.2 1 IS 7.5 12.5 9.9 12.8 0.9
73 48/M 10 98 | 10.2 | 146 | 143 0.9 10 13.4 9.8 14.1 13.2 0.7
74 49/F IS 12 155 | 157 | 16.1 0.7 IS 111 16.5 13.9 14.9 0.9
75 53/M IS 106 | 108 | 9.8 | 13.2 1 IS 14 11.9 13.8 124 1.3
76 52/F IS 134 | 114 | 168 | 11.6 0.8 IS 11.7 111 10.1 11.7 1
77 51/M IS 152 | 166 | 184 | 157 0.9 IS 17.8 16.5 18.7 16.4 0.8
78 60/M IS 141 | 134 | 126 | 14.8 1 IS 14.3 17.1 17.9 11.6 0.9
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79 49/M IS 16.2 | 127 | 165 | 14 0.9 IS 16.5 11.9 13.6 11.6 1
80 54/F IS 13.1 | 129 | 153 | 16.2 1.2 IS 13.5 14.2 15.9 12.6 1
81 47/IM IS 10.7 12 13.1 | 137 0.6 IS 11.3 10.7 9.8 11.8 0.9
82 49/F IS 112 | 108 | 169 | 143 1.3 IS 10.2 12 12.6 13.7 1
83 54/M 10 128 | 176 | 243 | 16.6 1 10 11.6 154 22.1 17.6 0.8
84 56/F 10 12 147 | 145 | 15.2 1 10 12.5 15.6 16.2 15.7 1.2
85 51/F IS 151 | 16.1 | 16.4 | 15.7 0.8 IS 16.7 17.5 18.6 15.7 0.9
86 46/F 10 159 | 16.8 | 152 | 143 1.2 10 154 15.1 16.1 13.8 1
87 47/M IS 122 | 13.7 | 121 | 116 0.8 IS 12.5 12.1 13.1 11.2 0.7
88 49/M 10 135 | 126 | 139 | 155 1 10 111 11.2 145 154 1.2
89 45/M IS 151 | 13.2 | 135 | 154 1.2 IS 15.6 14.3 16.5 16.2 1
90 54/F IS 133 | 149 | 125 | 155 1 IS 15.9 14.2 14 15.3 0.8
91 49/F IS 16.2 | 155 | 158 | 15.9 0.9 IS 14.8 15.1 15.2 15.6 1.2
92 56/F 10 148 | 146 | 153 | 13.9 0.7 10 15.1 13.1 14.2 10.5 0.9
93 46/M SUP 116 | 124 | 131 | 135 11 SUP 13.5 13.9 12.9 12.3 1
94 60/F IS 123 | 136 | 13.2 | 143 1 IS 10.7 12.1 11.7 135 1.2
95 53/F IS 141 | 135 | 126 | 109 1.1 IS 13.1 114 10.2 12.3 11
96 48/M 10 13.3 | 125 | 149 | 131 1 10 114 12.2 14.3 13.7 0.9
97 46/M IS 13.1| 136 | 132 | 111 0.7 IS 10.3 12.7 13.8 11.2 0.8
98 49/F IS 113 | 121 12 | 142 0.9 IS 12.5 13.6 15.3 13.2 0.9
99 52/F SUP 108 | 125 | 115 | 13.7 1 SUP 11.8 11.3 13.7 13.3 1.2
100 58/M IS 141 | 143 | 138 | 124 0.7 IS 13.1 14.2 145 12.5 0.7
101 47/IM IS 116 | 124 | 127 | 11 0.8 IS 115 124 13.4 14.6 1.1
102 54/F IS 136 | 142 | 13.7| 148 0.9 IS 111 115 121 15.2 1
103 59/M IS 113 | 124 | 131 | 129 1 IS 12.3 13.4 13.2 11.6 0.9
104 46/F IS 146 | 143 | 131 | 133 0.9 IS 14.7 13.6 131 144 1
105 54/F 10 116 | 124 | 126 | 111 1 10 13.9 124 10.7 12.1 1
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106 48/F IS 1441 13.1 | 123 | 134 1.2 IS 14.1 12.7 11.2 11 1
107 60/F IS 123 | 11.1 | 114 | 149 1 IS 114 13.2 12.2 14.1 0.9
109 52/M IS 10.2 | 10.7 | 114 | 134 0.9 IS 11.3 10.9 10.5 10.4 1
110 48/M IS 115 | 104 | 1477 | 128 1 IS 12.4 12.6 12.3 10.6 0.8
111 59/M 10 10.3 | 116 | 141 | 148 0.8 10 11.3 12.4 12.7 14.2 1
112 60/F IS 12.1 11 123 | 111 1 IS 13.4 12.2 11.9 10.7 0.9
113 46/M SUP 109 | 115 | 124 | 153 0.9 SUP 11.6 12.2 12.4 14.6 1
114 55/F IS 115 | 122 | 129 | 10.7 1 IS 114 12.4 12.5 13.2 1
115 60/F IS 10.3 | 9.5 10 9.5 0.9 IS 10.2 10.7 11 10.1 0.7
116 56/M IS 124 | 132 | 128 | 15.1 1.2 IS 114 12.3 13.7 14.8 1
117 52/M IS 142 | 135 | 123 | 16.2 1 IS 14.3 14.1 15.7 15.6 1.2
118 58/F IS 11 126 | 122 | 104 0.8 IS 10.5 111 11.6 10.5 1
119 60/F IS 11.8 | 121 | 125 | 13.2 0.9 IS 12.4 11.8 11.3 12.9 0.8
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