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Correlation between the individual LSC and the institute average LSC for serial

bone mineral density assessments

Phanit Rurkyindee (BS.C.)!, Wanlop Jaidee (Ph.D.)*and Alisara Wongsuttilert (M.D.)’

'Radiology and Nuclear Medicine Unit, Burapha University Hospital, Faculty of Medicine,
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*Faculty of Public Health, Burapha University, Chonburi, Thailand
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Chonburi, Thailand

Abstract

Objective: To evaluate the correlation between an individual LSC average and an institutual
LSC for serial bone mineral density assessments.

Design: Between June and September 2014, a cross-sectional study was conducted using DXA
scans of 120 bone mineral density results from participants at Burapha University Hospital. We
analyzed the individual LSC and the institute LSC averages. We then sent the collected data
for interpretation by radiologists to determine the percent of change in bone mineral density
across the 120 samples. We evaluated the correlation of both individual and institutional LSC
with a correlation percentage and kappa analysis.

Result: The institute average LSC at lumbar spine, femoral neck, total hip and distal 1/3 radius
were 3.20%, 2.91%, 2.73%, and 3.01%, respectively. The correlation of two methods between
four technologists was different (p<0.05). The density of the total hip showed the highest
accuracy of interpretation, with the institute average LSC (95.2%; 95%CI 89.9 - 100.0), followed
by the femoral neck results (80.6%; 95%Cl 70.8 - 90.4). The lumbar spine and forearm results
showed moderate accuracy (75.8%; 95%Cl 65.1 - 86.5 and 77.4%; 95%Cl 67.0 - 87.8).
Conclusions: The use of the institutional LSC average resulted in an uncertain interpretation
because the correlation percentage was different across the four technologists and all
measurement sites. If the institute has many technologists, make sure that the institutional LSC
average presents more than 80% accuracy of interpretation in all measurement sites, before

using the institutional average LSC, instead of the individual LSC.

Keywords: Precision, Serial BMD, Least significant change
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%39 DXA scan) MIAUINANUNUILYLNTEAN
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Ianameeassdif ArAnuvuiwyuildaan
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asansaeuiimsifintuvieanamielsl (percent
change of bone density) WANUINASDYUAY
miL‘U’gEJ‘IJLLUaQﬂ’J’]iJ‘Viu’]LLﬂUﬂiSQﬂiUﬂ%ﬁﬁﬁﬁ’]
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1n 1
1A
Densitometry Trend: L1-L4
Change vs

Age EMD Previous Change vs
Measured Date {years) {g/cm®) fgfcm®  Previous (%)
150372019 713 0666 0.034 .9
09052017 69.5 0.700

5UA 1 n1mN159979 serial BMD Ainsegndumdsssiutuien (L1-L4) vasgthenglnendsiuuseniu

g1 SnwlsAnsegnniunaest: 1n Aenw L1-L4 Tu¥uil 09/05/2017; 19 Aonw L1-La lu

Sufi 15/03/2019: 1A Ao M1519USBUTIBUAT BMD wazA1n1siUasunlaiueinisnsan BMD

NGRNGER

lumangul dUleaIslasun1sngia

a ! =) .
ANAINAIUAULUUNTEANNTD serial BMD 210
v v A e‘d‘ g 1 dll
YNTIFNSWINNGNP8M5I9 BMD Tuasinay wile
anANLUTUSIUYBINITIANITEUI 19N TIE
AWM (intertechnologist variability) Wetu
NUUR natean1duliunSedEn1sunngiinga9
39 BMD 11nnI1uTes1e 9nnednsad@niswune

| a 1 aa v v a s
LAAYS189ELAT LSC 4 A1 ATIUNSId@nIswnne
4 518 AazilAn LSC 16 Aniswlana lagldan
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waiilairnuaenadosiunselistals o
Poaguitanunsaldnaunuiulsviely

IgUIzeeA

oRNYINIAIINADNAR BITENT 19N
AMULIUSITIBYAAD LazANLaREAMLLIUE
Y9901 0uluNITIANT d1USUNTIIRAN LKA
AUNUILUUNTEAN



34

YINYEs I < atuil o unsnau - fqueU beod

ABMsAnE
nM9dsuvUavI1eiidunissiusas
U9YANKHANITATITMIUNUILUUATEQN BMD
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ANEDAAADY (percent agreement) WAEVIAFDU  USNITUBIUNTIENTUNNEDN 3 518 g slitodAgy
HodAyaavana kappa analysis N9@0A (p < 0.05) AVUFNAIUVDINANEYILAS AT
AutlananievesruFuusnishiinuwnniaiu

WANT3ANY) . | ) ~ amsUsdiunuind LSC lumsdnvihwesined
) :‘]’lﬂmﬁw&j Wmlﬁﬂ%}qémi‘“ﬁmv% ASUIVET & 518 (1 ¥ A 1) duneTTseu Sy
AINWUIUUINIVADYLAAUININAUGANIY o313 1951004 1SCD? dauAn LSC Ladevad

010U (15799 2)

M13199 1 YeyailuvesfinFuuinimsia DXA I uunnguauinsadnisunmedns 4 18 (n v @ 9

1n3edn1sunndingaa DXA luusiazngy

v o Yy v a
Foyanaluvesduriuuinig

n (n=30) 2 (n=30) A (n=30) 4 (n=30)
218 (U) 64.2 (8.6) 70.0 (9.0) 64.5 (10.7) 62.9 (12.3)
LWAREN (579) 25 (83.3) 28 (93.3) 26 (86.7) 24 (80.0)
sstiunaniy (Alansusonisnaiuns) 24.6 (3.9) 235 (3.0) 23.4 (3.6) 25.1 (4.6)

NN 91guazaviiiianiglansAngAnadsLaradulotuulinsgIu 1atia independent
t-test; inAananadusui wavdovay 14adin X’ test; *p < 0.05

A ! A A v ~ I AU o w Y v v a &l ) o
M15199 2 AnsildsulUasntesiignegneliteddty (LSC) lunsdaviestnSsdnisunndiiveusuls
AN LSC U99UNSIANITWINNGNT 4 518 hazAn LSC 1eaguasannvy

N o

AnsiUAsuuUastieeNgnatiitd Aty

Auniinszgniinnsda Afigansuld

f U A A Fi’]LQEailﬂﬂJE]\‘iaﬂ’]ﬂlu
- NIENAUNITLAY 5.3 4.46 4.26 1.59 1.25 3.20
fuien (4.44-4.48) (4.25-4.27) (1.58-1.60) (1.24-1.26)  (3.19-3.21)
- NSEYNAUYIEILAD 6.9 4.33 3.07 2.24 1.22 291
(4.32-4.34) (3.06-3.08) (2.23-2.25) (1.21-1.23)  (2.90-2.92)
- nggnYealnnyiy 5.0 2.74 2.26 2.85 2.96 2.73
(2.73-2.75) (2.25-2.27) (2.84-2.86) (2.95-2.97)  (2.72-2.74)
- nzgndelle n/a 4.40 3.52 1.70 0.97 3.01

(4.39-4.41) (3.51-3.53) (1.69-1.71) (0.96-0.98) (3.00-3.02)

NUEWe: A1 LSC uansrmeaaienasal 95% Cl; n/a Ao not available

FuVUIvRINTERNNiANaRnAReIveY  NIzandunaITERuULel (ROC = 0.85; 95% Cl =
A1 LSC wdgvesanidunazan LSC vaeinsednis  0.78 - 0.91) nszgnauvidiuae (ROC = 0.83; 95%
WANENS 4 918 aafige Ae nsvgnUealnnsin  C l= 0.76 - 0.91) uagns¥andeile (ROC = 0.81;

(ROC = 0.95; 95% Cl = 0.90 - 1.00) 5998%"AD  95%Cl = 0.73 - 0.90) MUY (U7 2)
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M15719% 3 ANl AMNAINE ANMIIUIBUIN ANSTIUNEAY LarANNgNABIYRLA LSC indeuas
anduUSeuliiguiua LSC veatinSsdmsunndseyanaveinsegnusiazsiumia (n = 120)

NAANS FINRUINIZANTIYINNITIA

nszandelle
66.7 (49.8 - 80.9)

N3TANFUNAITTAVUULDT  NTzANAUYIEIUAD  Nszandaazlnnsdu
69.4 (54.6 - 81.7) 66.7 (49.0 - 81.4)  95.7(78.1-99.9)

Al (Sensitivity)

AUTINE 100.0 100.0 94.9 95.7
(Specificity) (75.3 - 100.0) (86.8 - 100.0) (82.7 - 99.4) (78.1 - 99.9)
ANNITVIIUIBUIN 100.0 100.0 91.7 96.3
(PPV) (89.7 - 100.0) (85.8 - 100.0) (73.0-99.0) (81.0 - 99.9)
AN1YIULAY 46.4 68.4 97.4 62.9
(NPV) (27.5 - 66.1) (51.3 - 82.5) (86.2-99.9) (44.9 - 78.5)
ANUYNFIBY 75.8 80.6 95.2 77.4
(Accuracy) (65.1 - 86.5) (70.8 - 90.4) (89.9 - 100.0) (67.0 - 87.8)

A19197 4 LAPNANSDBAZIDIAUADAAADY LAZAT kappa UBIN1TIIAT LSC ladsussanidu tazan LSC
YouNTIANITUNNGN 4 18 ioudanaSosasmaUasuiUaivesnnumuwiunsean

UnNSIENISUNNE fosazannudannans (n/N) Fuuszansuaut p-value

unFednsunnd n

nszgndundsseiutuies 83.3% (25/30) 0.67 <0.01

NIEANAUYIAILAD 83.3% (25/30) 0.60 <0.01

nszgniearlnnyiy 100.0% (30/30) 1.00 <0.01

nsznteile 83.3% (25/30) 0.68 <0.01
inFedn1sunng v

nszgndundsseiutuie: 90.0% (27/30) 0.80 <0.01

NIEQNAUYIAILAD 100.0% (30/30) 1.00 <0.01

nszgnUoarlnnyiu 80.0% (24/30) 0.58 <0.01

nszqnieil 100.0% (30/30) 1.00 <0.01
inFedn1sunnd a

nspgnAundsEiUTuLe) 70.0% (21/30) 0.29 0.01

NIEQNAUYIAILAD 93.3% (28/30) 0.87 <0.01

nsggndeazlnniiu 100.0% (30/30) 1.00 <0.01

nszgnell 76.7% (23/30) 0.52 <0.01
UnFedn1sunnd 9

navgniundssEiusue) 53.3% (16/30) 0.19 0.04

NIEQNAUYIAILAD 80.0% (24/30) 0.61 <0.01

nsggndeaglnniiu 100.0% (30/30) 1.00 <0.01

nsggndeile 76.7% (23/30) 0.55 <0.01

Y

ngwA: n A Iutudeyannisulanar1iesay n1swasuLlasvesauruILiUnTEAn 3
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