dwusAuavu

mavushavovmwsvaaonausioudod:-lwnlumsvwhdaivaaudo

a-lwnifiay: msfinvuiosunvaosSL
uwpa Jods:wus w.u., gnqur dolwyad w.u., ssnia SunSnusvd w.u.
nauoufiaenssuaslstang Isowauiadn

Received: 10 June 2020
Revised: 9 July 2020
Accepted: 18 July 2020

many :
MnSevoatoasinng,

LU,

ASERUWIEY,
AYILARIALAAEUTEIAIVEY

faciounnd:

UN.UNAS T99529WUs
nguIIAaENTINe s UANS
W.87UN 280 a.Wvale5u
8954789 o199 2.87U19 52000
Insenyl 054-237400 9o 8264

Email: joegeanlong@hotmail.com

30

QndD : N3NauRLneusdndsufearinnifion Tnglduduuunataininemiu
funmsedadviavueneuitines danuwiudglunismanziuvinadeiiioy dn
Aersnguwuin amisddungfifdmeensd fe Jovaz 15 vie 20 Ml
wuuiiiidsenssainanunmuiunndedlagludesaeuiiiou enafinnumang
aulunyyfumase

anus:avd : (eAnwidwenelunmidsidRivausnateasinnvesiielne
Tnewsuifisutunasifsessuldlunsaarsiusadhasinnifion (= Sovas
4 %30 2 1))

daqua:asms : (Jun1sAnvidimsizinuugeunds lunwssd anteroposteri-
or view of both hips ¥esthe 199 efildsumsadnasuteasinnifiesly
WA faus WA 2558 - n.0. 2562 Tardukngudnasesduiasinnifivslae
Hiadestiolulusunsu PACS Wisuifsufuruaildasennnussdeu dundos
azveanm3sAniifdmenseglutasiosay 1544 uaz 2044 Wisuiivuiadenis
pafnseminanguitiimdsenseglunazuentifingn Ainsievidedeniinaseids
18V0INNSIFMENITIATIZann0elaTakn

wams#nu : fthsengiade 58.6+12.2 U ifumavdje¥esay 51.3 fulinanieinde
22.3+3.9 nn./m3A. fdsuenevesnmivaianaiesosay 14.144.1 (ide 5.8 - 22.6)
AMEE 115 2 (Sewae 57.8) iMdenvegluriovas 15¢4 uas 82 A (Fewax
41.2) fimdsenveglurieiosay 20+4 ldnwumnuuansaveseny e fvliianiy
spyenguiitimdenevesnmisdeglunazuontisiesas 15+4 (p=0.848, 0.347
uay 0.158 awady) nguiimdswensveanmisderlutisosay 20+4 feng
ganinguifimdsmeneininiesaz 16 (60.5:11.6 vs 56.0+12.6 T, p=0.009)
ogidutaduiitnadonsiifdwensvesnnisdeglunazuentasiosar 2024 (OR
0.97, 95%Cl 0.95-0.99, p=0.022)

asu : niERIvavesdearinnimdmensndeievas 14 Tneuszunaanaluih
vosnmisdiimdsmeooglutidosas 1544 wariliiesaaduinfimwesegly
P29308ay 2044 N1IANNALLUTUIATDITOALINNLTIBUNDUNIARTIAITADULTBUAIA
geneneuthuslluuimImU videealfusuuuidwenedesar 15 Gelanuwane
aundwinuuiasenssosay 20

awisans UR 41 auui 1 unsAu - Dnuneu 2563



ORIGINAL ARTICLE

Magnification of Digital Hip Radiographs in Hip

Arthroplasties: a Study in the Real Practice

Noppadol Wangjiraphan M.D., Ukrit Songpaiboon M.D.,

Tharanas Jantharagsarangsee M.D.

Department of Orthopaedic Surgery, Lampang Hospital, Lampang, Thailand

Lampang Med J 2020;41(1):30-38

Received: 10 June 2020
Revised: 9 July 2020
Accepted: 18 July 2020

Keywords:

hip radiograph,
template,
calibration,

magnification error

Abstract

Background: Preoperative templating of total hip arthroplasty (THA) by
placing a plastic template over the digital radiograph on a computer screen
has high accuracy in size estimations. Some researchers have found that
most radiographs have relatively constant magnifications of 15% or 20%, and
templating with these constant magnifying factors without calibration may be
acceptable in the real practice.

Objective: To determine the magnification of digital hip radiographs of Thai
patients and comparing with the acceptable range for the estimation of the
acetabular cup size (+4% or 2 mm)

Materials and methods: A retrospective-analytical study was conducted
among hip radiographs of 119 patients who underwent unilateral THAs at
Lampang Hospital from May 2015 to July 2019. We measured the diameter
of femoral head prostheses in the PACS program and compared with the
actual sizes from the medical records to calculate the magnification. The
percentages of radiographs with magnification in the range of 15+4% and
20+4% were analyzed. The clinical data was compared between the two
magnification groups, within versus outside the range. Logistic regression
analysis was utilized to identify the factors that influenced the magnification.
Results: The mean age was 58.6+12.2 years; 51.3% were female; and the
mean body mass index (BMI) was 22.3+3.9 kg/m2. The average magnification
was 14.1+4.1%. There were 115 radiographic images (57.8%) with magnification
in the range of 15+4%; and 82 images (41.2%) with magnification in the range
of 20+4%. No differences in age, gender, BMI were found between groups
with magnification within or outside the range of 15+4% (p=0.848, 0.347 and
0.158, respectively). The magnification group in the range of 20 + 4 % was
older than the magnification group of <16% (60.5+11.6 vs 56.0+12.6 years,
p=0.009). Age was a factor that affect the magnification for being within or
outside the range of 20+4% (OR 0.97, 95%C| 0.95-0.99, p=0.022).
Conclusion: The digital hip radiographs had an average magnification of 14%.
Three-fifths of the radiographs had a magnification in the range of 15+4 9%,
and only two-fifths had a magnification in the range of 20+49%. Hip radiograph
should be calibrated with known-diameter metal marker before templating
on the computer-screen images. Otherwise, templates with 15% magnification
could be used and more appropriately than the 20% magnifying templates.
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mssdnaeudearinnifien (total hip arthro-
plasty, THA) Tvilszaunadusa sududesiinisnnaunu
Aeukfninfielanunsadeniduunavesdoasinnifioy
TinedfunieiniavesnseanyUie dauaunadvieds
narnansiie Pedesiunisuaninuensygnuaizsidin
iamﬁgﬂam{]agmmwmgumﬂﬂLﬂ/iﬁﬁumwé’qmsmﬁm(“
Beufuilinaununewdngn THA Ao nsldusduuy
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Waunwsed udldauaenadunussstoazlnnifioy
Tvnuiuiiduiy Wemaazsuuedeiiion Tudlagdu
msa’wam‘w%’aﬁlﬁmﬁEJul‘thjina?JﬁaLLaza'mwauma
ARUNILABS 150 PACS (Picture Archiving and Commu-
nication System) 3dldfinsAndumaiaiioliauise
Tl uunanainsmAuszUU PACS lalngn1sinausiuy
MUAUNINSIERTaUUIDADURILADS (on-screen
templating technique) wu1 dAnausiuggslunisain
AzluvLATeaylnnLien®”

wiatanslELUUNaIaRnTINAUN NS ERTA
thy fensiifoanifieaiuegfisnnudndulunisielaviensy
nauliFermvdausnaaglnnvesUlsnoudenmsed
dieldgaddlunisusufdswensnin (magnification)
wazaeuiey (calibrate) sveeitalunmssdiussezass
TusnnegthelvinsaiuneuinuaiLuuiniemiu nanife

@ @

mifounangunudn nmdeddldlneitiluiusimdene
ﬂﬂﬁagLLﬁl (fixed magnification calibration) fie Seeay
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Twlnuuiimdmensdoas 15 asmunzaunin umns
NAUAY Pichard LagAME WU NMNSIANDUNIFALAZ AT
idnfimamenelivifunaniie wasdosas 18 uaz 22
auanu® n1sAnwIved Riddick Lazmne wuin Anwsed
Aewrndniitdwenesndedosay 22 uasnduwndadiigs
venawdsdosar 27° Wuieatuiu White wavmme 7
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amedvesiUielne lnewSsudieuiunaaieausuls
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Y% PR P U Aaa o W
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suUR 1 739 AP view of both hips ﬁlﬁmmg’m #® pubic symphysis a&uimq

NANNNUALUUILFUNANAFIVDINTEYNNUAUBELATIIU pubic symphysis

Length=4.06cm

sUii 2 msTadushgudnansvesdiuiasinniiioy lngldasediolulusunsy

PACS annwduaanaulyinsauiunefnulausesias lnniigy

tuiinteyarialy Teyanmsndinuazvuinii
azlnniiondildasewnzindnannussfou Aunumds
Y8YBINNTIHNINGAT

(Wwhgudnasvesiaginnifioniiinainam
$4d / vuevhazInnifiesildaTavagsingng x 100) - 100

AT TOLARIHADATINTTUUT ATUIUNT

o w =

MEeeLRasvesnmSd Mmuadazvesnngadnia
mdavengeglutisdosay 11.0-19.0 (W30 15+4) uazs
So8az 16.0-24.0 (W39 20+4) Wisusuladeniepadn
(el 01 Fivilinanie) seminanguiiimdsueievesam
Yadneglunazuontradmunedanailagly student
t-test, Wilcoxon’s rank sum test, oneway ANOVA way

Kruskall-Wallis test #1915U numerical data wazld exact
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probability test @1%15U catagorical data AAsztady
ﬁﬁmasfamiﬁﬁwé’w8wﬁuaamw%’aﬁa&ﬂuuazuaﬂﬂm
Sovay 15+4 399950 20+4 MIUNTIATITIOANDE
Tada@n (logistic regression) AATIFRANUADAATDIVD
AInAuLRgITuLAYAaAuiY (intra- and inter-observor
consistency) 28 intraclass correlation coefficient
(ICC) MuuaLnailuniskuana Aa e (<0.40, poor
agreement), UY1unaig (0.41-0.60, moderate
agreement), g4 (0.61-0.80, substantial agreement), liay
89110 (>0.80, almost perfect agreement)"”

n13AINIUINALeE 19ldgnT infinite

population mean””

33



NsunuAlugns9198991NLITL VB9 Masionis

7 A i U aaa [V
wazanz” Anud Amssdnilanenssnauueld d
o w = o Ny | a
MAWeBRAsURININTIdTsay 15.5 wazdruleauu
WMIFIU Fewar 5.4 (0=5.4) {Iduivualigeusunis
a o o 2 v a ¥ Y
Hanaalunisinmaseneuesniniidlasesas 1 (d=1)
wazA1 OL = 0.01 ANWIUIUINAIBENSLE 194 AN AU
AR N9ERRT p<0.05 TAseT193ElaNIUNTUTOS

INAMLBUNTIUNTITETITUNMTIEY Lsaneuradung

wamsHinun
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(518)

TUIU
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(p=0.848, 0.347 wag 0.158 MUAIRY) UAnquNTiee
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L LU
5

10
ANAIVBIBIDINTINGIE (SDBAZ)

20

15 25

nwugbi 1 ARV VDININGIE (n=199)

34

awisans UR 41 auun 1 unsAu - Dnuneu 2563



msWi 1 AMAWLIBVDINNTIE IUNAIUTISo8aY 15+4 way 20+4 (n=199)

chndsovirkua agluovimnua gondsovimmua
mavbueng . . .
s (Soua:) sw (Soua:) sw (Soua:)
¥93ouaz 15 + 4 59 (29.6) 115 (57.8) 25 (12.6)
4295088z 20 + 4 117 (58.8) 82 (41.2) 0(0.0)

mswil 2 YafemendiiniuTeuiisuseninnguiiimawesvenmisdeglulazuentiaiosas 154 (n=199)

mavuenachni mavuane mavuena
Uoda Soga: 11 Soda: 11-19 gondsoaa: 19 M p
(n=59) (n=115) (n=25)
21 ("TJ, mean + SD) 58.4 +12.1 59.0 £ 12.0 57.6 + 135 0.848
WA (V18 MEY9) 0.84 1.25 0.79 0.347
futulanie (nn./n5.4., mean + SD) 221 + 35 225+ 4.1 230+ 4.2 0.158

mswii 3 Jafeneadtinueuiisuserinanguiimaeneveininiadedluwasuantiaiosas 20+4 (n=199)

mavvend mavuend
Uoda tnSoaa: 16 Soua: 16-24 M p
(n=117) (n=82)
91¢ ("fJ, mean = SD) 56.0 + 12.6 60.5 + 11.6 0.009
LA (V18: M) 1.13 0.95 0.568
fUtiuaane ("N./M5.4., mean + SD) 221+ 38 227 + 4.1 0.298

mswi 4 Jafennsedinfiinasonsimasenevesnmisdeglurisiesay 1544 uay 20+4 WHelATzinnney

Tadafin
Joda Bovmavumasoaa: 15 + 4 Bovmavumasoda: 20 + 4
odds ratio 95% CI M p odds ratio 95% CI M p
a1¢ 1.00 0.97 - 1.03 0.926 0.97 0.95 - 0.99 0.022
LA 0.75 0.40 - 1.43 0.386 1.01 0.58 - 1.55 0.822
fvtludanig 1.02 0.94-1.11 0.572 1.02 0.95 - 1.10 0.593
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