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ABSTRACT

In this study, we aim to investigate the correlation between the lateral images of Korean skulls and the angle
between the OML and the Body of the Mandible. Additionally, we seek to provide criteria for the ease of
positioning in clinical settings and establish standardized imaging procedures for the PNS Water's view
examination. This study was conducted on a total of 202 patients who visited the radiology department of a
general hospital and examined the skull lateral radiography. In addition to the patient images, skull phantoms
were also utilized, and images were obtained using GC85A and EOS equipment. In this research, abbreviations
related to the angle of the Body of Mandible were defined using PACS on lateral images. Measurements were
taken for various angles, including ramus of mandible angle(RIA), accurate OML angle(TIA), OML and IR
Angle(OIA), total mandibular length(TML), ramus height(RH), the angle between the pogonion, gonion, and
condylion(MA). The validity of these measurements was confirmed using the skull phantom in the study. The
age-specific average range for RIA was 22.67° to 26.04°, with measurements of 23.14° for males and 24.78° for
females. The age-related mean ranges for TIA and OIA were 35.98° to 38.31° and 72.27° to 75.25°, respectively.
For males, TIA was 36.74° and OIA was 72.73°, while for females, TIA was 36.43° and OIA was 73.38°. The
age-dependent measurements for TML and RH ranged from 85.73 mm to 89.60 mm and 62.60 mm to 70.87 mm,
respectively. Male values were 90.54 mm and 70.78 mm, while female values were 85.13 mm and 61.54 mm for
TML and RH, respectively. The age-specific average range for MA was 55.95° to 58.63°, with measurements of
57.96° for males and 57.76° for females. Correlation analysis revealed a positive correlation between RIA and
OIA, as well as between RIA and TIA. Based on the results of this study, which indicate a positive correlation
between the angle of the Body of Mandible and the OML, it can be inferred that adjusting the mandible
vertically to align with the imaging receptor may contribute to more accurate image acquisition during PNS
Water's view examination. Therefore, it is believed that there is value in utilizing this relationship as a criterion
for establishing new positioning standards, which could enhance the utility of a new positioning guide.
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Fig. 2. Skull phantom image acquisition process.
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Fig. 3. Image of the experimental result.
(a) is a phantom1(Opaque Skull phantom 76-618, Cardinal Health Co. Ohio, United States),
(b) is a phantom2(RSD Skull phantom RS-172, United States),
(c) is a phantom3(RSD Skull phantom RS-108, United States),
(d) is a phantom4(RSD Skull phantom RS-235, United States).

(a) is represents a typical skull phantom without a cervical spine, while (b) is characterized by a slightly protruded chin. (b) and (c)
are phantoms with a cervical spine, and (c) is distinctive for having a longer total mandible length compared to other phantoms.
(d) is a vascular imaging skull phantom without a cervical spine but with blood vessels inside the head.
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Table 1. Results of mean comparison analysis by gender for each variable

Valiable Sex N Mean + SD Min Max t p
male 75 23.14 + 532 14.1 37.0

RIA(®) -2.196 0.029
female 127 24.78 + 5.01 11.1 43.4
male 75 36.74 + 5.65 23.9 67.5

TIA(®) 482 0.630
female 127 36.43 + 3.80 26.8 46.9
male 75 72.73 + 6.59 30.5 82.9

OIA(®) -.881 0.380
female 127 73.38 + 3.78 63.8 83.9
male 75 90.54 + 8.63 74 125

TML(mm) 5.446 0.001
female 127 85.13 + 5.47 72.1 99.1
male 75 70.78 + 8.83 54.3 99.8

RH(mm) 7.881 0.001
female 127 61.54 + 6.53 45.0 93.4
male 75 57.96 + 6.66 44.4 72.2

MA(°) 219 0.827
female 127 57.76 + 6.02 44.0 70.1

1. RIA is the angle in skull lateral imaging where the mandibular ramus forms a right angle with the IR. TIA is the angle needed for the OML in the skull lateral image to form
a 37° angle with the IR, Representing the angle at which the patient should elevate the mandible.
2. ‘p’ is calculated independent t-test

Table 2. Results of mean comparison analysis by age for each variable

Variable Age N Mean + SD Min Max F p
20 lower 23 22.67 + 3.92 153 31.4
30 32 26.04 + 4.83 15.0 36.0
40 55 2339 + 542 14.6 434
RIA(®) 1.564 0.172
50 56 2426 + 541 14.1 41.1
60 28 2432 + 493 11.1 333
70 over 8 2525 + 6.24 18.1 345
20 lower 23 36.97 + 4.00 30.3 44.9
30 32 36.98 + 3.48 29.7 44.5
40 55 35.98 + 4.02 27.1 46.9
TIA(®) 528 0.755
50 56 36.57 + 5.53 27.7 67.5
60 28 36.21 + 4.44 26.8 45.9
70 over 8 3831 + 6.74 239 433
20 lower 23 73.97 + 4.00 67.3 81.9
30 32 73.98 + 3.47 66.7 81.5
40 55 72.89 + 3.98 64.2 83.9
OIA(®) 958 0.445
50 56 7227 + 6.72 30.5 79.6
60 28 73.13 + 4.40 63.8 82.9
70 over 8 75.25 + 6.80 60.9 80.3
20 lower 23 89.60 = 9.78 75.5 125
30 32 88.83 + 9.16 72.1 112.5
40 55 85.73 + 5.67 73.3 99.2
TML(mm) 1.417 0.220
50 56 86.71 + 6.85 73.6 103.6
60 28 87.28 + 6.59 74.6 99.3
70 over 8 85.47 + 3.52 80.3 89.8
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20 lower 23 70.87 + 12.65° 52.1 99.8
30 32 66.58 + 9.27%° 525 93.4
40 55 63.57 + 6.38° 523 77.1
RH(mn) 3.237 0.008
50 56 6425 + 8.41° 45.0 90.6
60 28 63.17 + 7.25° 50.9 78.4
70 over 8 62.60 = 6.73° 47.6 70.7
20 lower 23 58.02 + 6.79 45.9 722
30 32 55.95 + 6.14 46.2 69.9
40 55 58.63 + 6.76 45.0 70.1
MA(®) 1.165 0.328
50 56 58.61 + 5.77 44.0 68.8
60 28 5737 + 5.33 46.1 69.3
70 over 8 55.68 +7.36 453 66.9

1. RIA is the angle in skull lateral imaging where the mandibular ramus forms a right angle with the IR. TIA is the angle needed for the OML in the skull lateral image to form
a 37° angle with the IR, Representing the angle at which the patient should elevate the mandible.

Table 3. Results of Correlation analysis between each variable

2. ‘p’ is calculated one-way ANOVA, post-hoc is Duncan

RIA(°) TIAC) OIA(°) TML(mm) RH(mm) MA(°)
RIA(°) 1

TIA() 198+ 1

OIA(®) 288+ A10%* 1
TML(1m) -110 115 126 1

RH(mm) -259%% 169* 146+ AGR** 1

MA(°) -607** -133 -105 191+ 175+ 1

1. “p’ is caulculated by pearson correlation analysis
2. “*’ is p-value under 0.05, “**’ is p-value under 0.01

IV. DISCUSSION

2RZ WA A ATE, BoHE, ARE,
HPE A4 B, §F 5o WY {7 @
BAba, 91 B, gorE wie, ol ekl of
A Ee BAY 5 Ak A3 AL Azke] Fa
7ol AAA e FHel Y. 2AZE Pab

A o]
B S

rx
sk
>
>,
o
=
5|

ZAAF= PNS Water’s view, PNS
Caldwell view, PNS lateral projection(PNS Series) 3
THA Ao m A mEEe] dHE aEd
o] v F&SHA o8 . = A9
R sbg 2 dehEel WASH] wEel o

o)
PNS Water’s A= ¢t
e}

ko] o] PNS Water’s FHAFH O] 87%9] A%
£ Holng Fotsd e wlg- fFaEg vy
Jebar Bashr]e SRQITH A AeA el PNS
Water’s Z1AF Al OMLo] G2 =82l 37°7} ¥ =5
sto] Blom AXg Al A AL gl
SHAIRE ARl FFIe] FAF AFolrh la,
OMLe|2h= 7Hde] A& d &Ad 37°5 o
= Zlo] AR ZlErtth th27] wiitol A

(]

Al olE %S Wol Asrtha ol

B Ao A= PNS Water’s AAF A] OMLY} o}
e ms 7+ o] AaAAE o] &3 A= A
Al ol 7S AAEH] A8l el 7HA ASE
S AAste] A el ddel wet vla 4] g
A= oy 2o

341



o]

1027 €]

~58.63°2] gkl WS <tell FA 57.96°, 14

57760§ H]—j\—\—ﬁ‘j— 7‘_3_‘?/],7]_ ‘;"%_9_1]:] %ﬁ%}oﬂ ‘:]:_3‘:];5]
A 7}

Atk ES, 7 Ws 1 AuEAE B Anz

A Study of the New Positioning Guide Based on the Correlation between the Orbit Meatus Line and Mandibular Body
Angle in Paranasal Sinus Parietoacanthial projection(Water’s method)
AF el wE RIA Faate] WA= 22.67~ b & A3hEE A&t EAEHA] gkt Ao
26.04°0] 31 Aol gt FAd 23.14°, A thoolel thek % v A4 2o Ao=
24.78°% of/do] wAdel Bls| Hargkel o™ Atz T}
9 otell EFE AL, TIASH OIAQ] HFzkel ¥4
i 35.98~38.31°, 72.27~75.25°% AHl] H gk V. CONCLUSION
WA 36.74°, 72.73°, o4 73.38°, 36.43°= 2}o]7} A B ol pNS Waters ZAF A OMLEH b€l
o waw w thwE vl FEAAT S wes 400 gueas oew dwe 40 2
85.73~89.60 mne] H3rzke] Welel @3 90.54 mm, )
= o] Al #af vl FAg Ay oS g
o] A 85.13 m¢] HWFgo & Uhgkon RHE 62.60
~70.87 e BWiEgre] Wolel WA 70.78 m, oA A et Aol mE g k=] 2k 4 ghsk OML
61.54 m= RHS| Z+e WAdo] 5.5%, 12.9% A= = 2, OMLY} IR®] Zhe} sgatgh WAk Atol S H
th= Aa7b 92tk Kim 52 obgelm o], 2 Ro}, WAdo] ol Em Zol= 5.5%, g 714
Uulel Bag B @  duae da  FOIE 129% Jith
oligmE TAStH R Zlst AF ZF W 2 A A A, g 7EA] Zbat
RH= w7 63.5 mn, 7 58.9 m= w/do] oJd=  OML¥} IR9| 2, 8w 7} Zhp A 2Hgk OML 72
ol FEAS YeRlled, ol ofdgmE A
sto] S WFSS uf OMLY] 3700 7H7he] %
o= As om gt Bl thefsh ALY Yo R
olfem & FAoE XAt JAE F5IS
u], PNS Water's @7 H7F 7]l A ggk @7ol
Uets s 4 5 Ad¥yeh 2y == PNS
Water’s AL Al oFsfE M & Fof F8Ao +2 o
2 24t A2 AR 2 FolE A% 7Ee

2 A -51-3}1—4__,—;_ /\}_E = 1—4_
Reference

o} ¥ Za, TML T3 Y4 75.8 mm, 14 74.7 mn
= @Ade] ¥ 2 ghs vEhilleHbl MA gk 5595
A
wl OML2] 37°¢ 717

[11 E. Lyuh, Y. H. Choi, B. K. Yang, et al. "Validity of

PNS Plain Radiography with Chronic Sinusitis", Vol.

14, No. 11, pp. 689-694, 1993.

https://www kjfm.or.kr/upload/pdf/Kafm014-10-05.pdf
A. K. Mehta, R. Ravikumar, "Utility of Paranasal

T RIAS} OIAT 0.2889] ghom <ke] 4
A= AaE YERHLAL, RIASE TIAS] ghell M =
04102 4o ZddAE Hetd= 235 BHoF

RIAS] FtHE ol m S
sinus radiography", Vol. 58, No. 1, pp. 98, 2002.

Atk o] AR Fal
Agstel $HS BFAS
JAkE A & 5 Ak
o] ARG MFo & oldEm A 4d 2
ol A ol S FHow A FWn =
Aol A sAloll 93 f58S w, PNS Waters
AN g B ANEA AG IS AL F
A= Ads o o AT E=F, PNS Water’s 4 2]
A} A oleEmE Fow zA4ste] AR,
oJe] He AMFAS ZFo IAF T A= A http://dx.doi.org/10.1016/S0377-1237(02)80036-3
A, et 22 T8 Gl tigt =ES A [31 http://www.samsunghospital.com/home/hbv/disease/info/
7l 4= 9Jo] WA S SEA JEFS U= 4 9 view.do?CONT _ID=1327&CONT_SRC_ID=092a4727a80
S Aolgty AzZ-E g4 00f250&CONT_SRC=CMS&CONT_CLS_CD=0010200
01
B oATe] A BAviY FAARe] @l
U Se7t o2 gid ox7h S 4 glom, (41 K. H. Kim, S. L. Son, K. S. Kim, S. S. 'I%o.ng, K
Mol A Ao] TN Eulel ol Ao Ao S. Lee, "The study about usefulness of utilizing
20273 €] AARL TN S GdE wde self-development jaw lift tool in pediatric Revers
ATE 7] el 2ol TEgelrt gl 8 water's view", Korean Journal of Digital Imaging in
Medicine, Vol. 15, No. 2, pp. 1-6, 2013.

342



"J. Korean Soc. Radiol., Vol. 18, No. 4, August 2024"

[5]

[6]

[7]

[8]

[91

[10]

[11]

[12]

[13]

S. H. Son, Y. G. Song, S. K. Kim, S. W. Hong, J.
B. Kim, "A Study on Projection Angles for an
Optimal Image of PNS Water's View on Children",
Journal of radiological science and technology, Vol.
30, No. 2, pp. 105-111, 2007.

B. J. Ahn, Y. W. Kim, I. S. Kim, "Development of [14]
Acanthial Parieto Projection for Maxillary Diagnosis
in X-ray Paranasal Sinuses", Journal of the Korean
Society of Radiology, Vol. 17, No. 3, pp. 327-333,

2023. https://doi.org/10.7742/jksr.2023.17.3.327

Y. S. Ji, K. R. Dong, S. K. Choi, M. H. Kim, M. J.
Jung, H. Y. Yeo, "A Study on the Variation of
Maxillary Sinus Volume and Projection Angle in
Children for CT Scan", Journal of Radiation Industry,
Vol. 11, No. 2, pp. 81-85, 2017.
http://dx.doi.org/10.23042/radin.2017.11.2.81

S. P. Ros, B. E. Herman, B. Azar-Kia, "Acute
sinusitis in children: is the Water's view sufficient?",
Pediatric Radiology, Vol. 25, No. 4, pp. 306-307,
1995. http://dx.doi.org/10.1007/BF02011109

H. Ebrahimnejad, S. H. H. Zarch, A. J. Langaroodi,
"Diagnostic Efficacy of Digital Waters’ and
Caldwell’s Radiographic Views for Evaluation of
Sinonasal Area", Journal of Dentistry, Vol. 13, No.
5, pp. 357-364, 2016.

Y. D. Oh, Y. J. Yoon, K. W. Kim, "A comparative
study on head posture and craniofacial morphology
between koreans and scandinavian caucasians",
Journal of the Korean Academy of Pediatric
Dentistry, Vol. 29. No 6, pp. 719-720, 1999.

Y. D. Oh, Y. J. Yoon, K. W. Kim, "Craniofacial
morphologic pattens related to different facial types
in korean types in korean adults: a cephalometric
analysis", Journal of the Korean Academy of
Pediatric Dentistry, Vol. 26, No. 1, pp. 186-196,
1999.

H. M. Park, Y. S. Yoon, E. H. Kim, H. W. Jeong,
J. S. Kim, "A Study on Establishment of the
Optimal Target Exposure Index for Skull
Radiography Based on Diagnostic Reference Level",
Journal of Radiological Science and Technology,
Vol. 44, No. 6, pp. 601, 2021.
https://doi.org/10.17946/JRST.2021.44.6.599

K. S. Hu, K. S. Koh, H. S Jung, "Physical
Anthropological Characteristics and Sex

Determinative Analysis by Metric Traits of Korean
Mandibles", The Korean Journal of Physical
Anthropology, Vol. 13, No 4, pp. 371-373, 2000.
https://dcollection.yonsei.ac.kr/public_resource/pdf/0000
00117078_20240702211216.pdf

M. G. Jeong, Y. H. Seoung, "Effects of Exposure
Dose Reduction by Optimization of Automatic
Exposure Control Factors in Digital Radiographic
Examination of Paranasal Sinus", Vol. 44, No. 3,
pp. 173-181, 2021.
http://dx.doi.org/10.17946/JRST.2021.44.3.173

343



A Study of the New Positioning Guide Based on the Correlation between the Orbit Meatus Line and Mandibular Body

Angle in Paranasal Sinus Parietoacanthial projection(Water’s method)

TR GG FA A Asho] FAF ol em BE7Ee
ABBAE o] §F AMZE AA o] 7 Fel BT A7

AT E Sl FolE SUE YA A S Sl qketol 3 (OML) Y oF i El M 55 (Bo
dy of mandible) Z}= 7+e] A#IAE Lolr a1, Yo Al PNS Water’s view AF Al ZFA] o] o] o] 4] 3}
AYste G FEE g AR ZAle gk 2L 7S AASA; ok A S Y WA AAL
Aol et 2 5 TN S AL HANE AdS F 20289 F FE AES gide® 18
shSlar, XA A A eF EOS FHE AFgste] 77 Y 94S F5esith 13_— A= PACSE o] &3}
o] ﬂx}/l TR S gl A MLTJr ol el -5 Zhell Ay ool & AA st g 7k ZK(RIA),
&g OML ZK(TIA), OML¥} IR} ZH(OIA), o} el Zo)(TML), ElW 744 fzol(RH), B &4, Em 214,
#Hd =714 0] o]l F= ZAMA)S A AL, - %‘%% o] g3at] FraAds Il RIAY AHEH 3
HEE W9 22.67~26.04°0]Q 01, FAL 23.14°, JAE 24.78°E A H AT AFo] ulE TIAF OIAY
gk MY 35.98~38.31°9 72. 27 75.25°0]10 3L, A& 36.74°9Jr 72.73°, 9] /38 36.43°9} 73.38°% L}E}
ok TML¥} RHO] A= F7]& 85.73~89.60 mel 62.60~70.87 mme] W= YERA, FAd 3 of A 2
ke Z+7F 90.54 mm 70.78 mm@} 85.13 mm, 61.54 mmo] At MAS] A= Higke] W9E 55.95~58.63°0] %
om, FA2 57.96°, oA 57.76°°1 Atk 7 B 1 Al £4 A3 RIASE OIA, TIAE o] A
AZS JeERAeh 2 A3 Ay ol em 25 Zhyl oML o] #AI7E o] AHA S YEE Ao B
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> - s

A7A B o]

38 2% A4
(®1R AL =81 HaMeEd g GAPAAL
(Z-&A#H KaNIecs HeMeEd g GAPAAL
(RLAIA KL B FeMEEE Fg et AT A

344





