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Comparison of the fracture detection capabilities between 1 mm and 3 mm bone
reconstructions in CT brain imaging.
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Abstract

This retrospective analytical study aimed to compare the fracture detection capabilities between 1 mm and 3
mm bone reconstructions in CT brain imaging. Data were collected from patients with a history of head trauma who
underwent CT brain scans from the PACs (Picture Archiving and Communication system), Envisions systems between
October 1, 2023, and August 31, 2024, involving a sample of 710 participants. CT images from patients diagnosed with
head trauma were retrospectively reviewed by a radiologist with at least three years of experience. The radiologist
initially reviewed the 3 mm bone reconstruction images, waited one week, and then reviewed the 1 mm bone
reconstruction images, with patient information anonymized. The number of fracture lines identified was compared,
and relationships were analyzed using statistical principles. For continuous variables, the mean (standard deviation) and

percentage were reported, and data were analyzed using Stata version 10 to address the research questions.
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Results: Among the 695 patients with head injuries, 92 (13.2%) had fractures, with a mean age of 40.9 + 21.6

years. Most patients were male (62.9%). When comparing fracture detection capabilities between 3 mm and 1 mm

bone reconstructions, both reconstructions showed consistent diagnostic outcomes. The ROC curve analysis and
comparison of the area under the curve (AUQ) yielded a value of 0.98 (95% ClI: 0.96-0.99, p=0.042), indicating that the

3 mm bone reconstruction performed well in detecting fractures but differed significantly from the 1 mm reconstruction

in terms of statistical significance.

Keywords: CT brain, fracture diagnosis

Ui

nsgannglnandsuruan (skull fracture)
yulalugfuseiaumduisus Ussanm 17%
Tngguuuunsinvesngivanudwineull! lny
iwaesilefiazliiladunsvgnnslvandsuzunnls
Aiflanfe lenuisdaeuiamesansa(CT brain/>!!
wenNItadensgnnzlvanfsusunnlanunas
NS ABUNILADS AUD(CT brain) S9a1u15a
tadenszanluntdrdiuvuinlafaneie”
U889 Maetani, Kazuhide, et allavinnns
IATERNNeNYsIABNNIASARUINN(axial CT
imagefiAa1unuivesalad10iadiuns
(thickness 10 mm) Iumi@ﬁaamz@mﬂwaﬂ
Aswgunn(skull fracture) WUIIATNLBALLTE
ARLwesiarIN axial CT image) fifianamin
vo%dlan 100aa1unT (thickness 10 mm) 593y
nsrgnnelnandsueuan(skull fracture) waimly
6% uaglgazuinmavinnmalanuns(thin slice CT
image) Sndulunmsifiadenszgnnelvandsue
umn(skull fracture)®

JaqUuiieneisdasuiiamesiivaney
Tsane1uia Fediluslanoaunnssiusanly
Tnglanzonalsd AN RO ITaNDT UNalsInenuna
#3190 MANUVUIYRINTEAN 1da8lAT ( 1mm
bone reconstruction) U19LSINEIUIARS 19NN
AIUNUITBINTEAN 3Ladiluns( 3mm bone
reconstruction) U19LSINEIUIARALANTE
ANAA9 (axial view) Fan1sdaiiuandieiuly
wAINATNTTELIANTERRY WA AINLYTaNATeN

PACS (Picture Archiving and
)9,7

¢ U U

Communication system

Hagiulsmeuiavesiguiaiiionasd
AENAIMBIENDY (CT brainluusemalne avasia
aenvLsdneyianesaneteyil 3adiung ua
\Haunnlsangiuia edlszuy PACs (Picture
Archiving and Communication system) fienanse
a#3519n1mnszaN (bone window)ld anna e
brain window) 41398994 Takagi, S, et al. 1
MnsAne Wisuiguauanunsalumsitady
nsgannelvandsueuan lagldnisadianin(
reconstruction Jlukuusneeiu laun awnsean
(bone kernel), Nw&nas( brain kermnel) AWsu
Yo3duaIkaznNIzn n(brain and combined
reconstruction kernel) wu3n LA 19
agafitpsvddaeadfvesn miiimsadianm
(reconstruction) Tiumnansiulumsidadenisin
YaNTEYNNELvanAsue’

desngUaeldsuumidudsue iz
SN PeUmeSaLes Isamenunansyas
NoNa TT1WIULN LAy A15E51901NLeNLTE
oNfwosaueduiteflisuuindudsee a
Usgnauluaieonalsd AU maSauUBIA LA
vo3alan38adLuns(CT brain reconstruction
3mm) kaEAINNTEANAITUNUIVRIELAR 1
dadLluns(1mm bone reconstruction) Wa e
1594n81U1all e Uy PACs (Picture Archiving and
Communication system) ‘ﬁIa 1015085190
n3zAN (bone kernel) lea1nseuu PACs (Picture
Archiving and Communication system) 3afie
woflagldlunsAnwissuiisunnuasnsaly
myAdadeseninnnseanANvuvesdlan 3
1aaLua3(3mm bone reconstruction) AUATN

199



4 . v 7

?ﬁmiﬁ\iLnmaauﬁnwmmwwuazqwmw
el o o <,

9 9 21N 4 BAAY - BYINAN 2567

nsegnAIvUvesElan 131a8wns (1 mm bone
reconstructionlumsitiadenseannelvandsue
AN MINNANISANYINUTY NINNTEANAINNLY
vosdlan 35aawns(3mm bone reconstruction)
aunsa Idadensegnnelvanfsuruanlaf
WigunfuamnseanAunuIvesdlan 1
198Lun5(1mm bone reconstruction) 311 1#
Aansasundassdeuis( protocol ) nsadis
AMenYLIdANR MBI aNaI(CT brainlunis
Tedy 1ngaeyinNsad AN NNTEANAIUAUN
ypsdlan 38aawns (3 mm reconstruction) o
lideshmsasunmnszgnanuvuvesdlas 1
fiadLuns(1 mm bone reconstruction) 3 s¥in1%
Useudaszozinan wavUsendaitufidaiuaes
3¢ U U PAGCs (Picture Archiving and
Communication system) Lﬁa\imﬂﬂﬁiﬁﬂﬂﬂwsz
Bonazlasuaunmannniinissianmmeudie
WIBUBUAUNTATIALUUAEINUY Laztnangs
n15UsEndnsulssunaveslsinetualaed
AWl Il anainFuBne e

IngUsTaA

WiguWleu anuaansalumsidadesey
WAINYBINTEAN TEUTRAMNTEANAINAL YOS
dlan 38adwwms (3 mm bone reconstruction)
funmnszanAvvesElan 1iadwns(l

mm bone reconstruction)

AU
sUuuUNs3dY
nitendedl (unmsAnudoundads

Ams1eat neiudeyadeunds nweneisd

AoNfimeianes sty AlFFunsidaduin

VI UALDY 91N 58U PACs (Picture Archiving

and Communication system), Envision ¥ ® 4

s mnansmsianadainguasusiil At

Sumsinwserineiuil 1naau 2566-31 Aavinesl

2567

Uszrnsuasnguneeg

nauegs Aeflefildsumsitaduinuniu
aupsedlsmeunanssnsiisraidnsumssnm
SEWinaTuil 1nanesl 2566-31 Aavneas 2567 Way
Insulenasdmoniumesanea(CT brain)

9199991N9UI884 Afsaneh Dehbozorgi uag
Ay Tud 2020 Avinnsfnwiiies Diagnosing
skull fracture in children with closed head injury
using point-of-care ultrasound vs. computed
tomography scan'? nan1sAne wuin POCUS i
A1 sensitivity (11U 81.8% iiioliainunain
waouisausuld windu 5% (d=0.05) waran
NSAN VDY HITESH CHAWLA lazagiz U 20152
finu3n 801NN Fracture A U8 Head injury
i19991n5¥1 CT scan WU 59.5% (P=0.595)
fvslsien o = 0.05 waeldgnsdwioluilums

AN
Z? g% Se x (1-Se)
13

n =
dzxp
1.96%x0.818 X(1—-0.818)
0.052 x0.595
= 384.5 = 385

sglinubiAnnunguiieglan 385

‘:{I U ¥ 1%
A wawsitataeriung drop out veseyal]
20% fatunuIdetiRslingusinegsegeley
462 AU
o/ Y = .
eIt un1sAadIAne (Inclusion
criteria) HUaefldsUUARUINIATYY wazlivin
lNeLIEARNTIIWETANDY SEITTUN 19anAy
2566-31 @A 2567
wneustlun1sAnaen (Exclusion criteria)
1) 7 ensdApNTImaTALeIINUINd
NS¥ANTINANNNGN 5 508 2) MW weneisd
reuimesaualidnmnszgnALLITes
dlad 13adwes (Imm bone reconstruction)
A A A aw
iwaslianldlunside
wsesilenldlunsmiunudeya lauiwuy
Juiinteya Usvnousigene e Junvinns



lenaLsdneninesaNes SnuseELANTIHY
LagsUIITOBUANTINY

MaAUTIUTITINYA

1. 111lA59319M15I L AUDAMLNTTUNT
Pe5y5idglunyed dinauasisagy Jmia
guaTYsil WefinsanAmuiiureuLasfUses
WYFTRAY

2. yiImiledefia81u38N15lTaneIuna
psznsiana Sminguasivendl iilevesyad
Nudeya

3. Auudoyavesileildiumsitdade
Tuaduaues veslsmguansznsiaNaTL
Sumsdnunserineiuil 1naau 2566-31 Aavinesl
2567 waglisunistenaLsdmeuiamesanes (CT
brain)

4. afiumsiununudayanas e
AMLENYIEABNTINBTALDBEUIANTEUY
PACs ( Picture Archiving and Communication
System) uazduiinwaadluwuuduiindeya

anAuazmMIasevitaya

ndenladeyansuaiu §IT8uMUY
Juiindeyaunsivaeuaualysaivestaya
wduszinanalagldlusunsumeuiamesdsagy
Tnedeyaiiugiu 1wy o1y e Aasevdeya Ju
Aade, mutﬁmwummgm waysoeay ludu
oMU EugUANaInsamMTIladensegn
nglvian@sueunan (skull fracture) senInenn
nsEgnAIvIYesElan 3Uadluns(3 mm bone
reconstruction) fiuNMNSEANAINVWIYEE AR
15a8m3(1 mm bone reconstruction) ¥inlalae
N1SATUIUNIAIUADAAN BIUBITBLA LAY
A1V Area under the curve (AUC) 1l ov7
test accuracy waz 19 ttest 1WSsuTiauA @AY
JOUUAN FEMIWNMNTEANANUNUIRELaR 3
adun3( 3 mm bone reconstruction)iUN N
nsggnAMUVUITedlan 18adwns(l mm bone
reconstruction)

APFYFIINNAY

,’

2

Journal of Environmental Education Medical and Health Y

VOL.9 NOA4 October-December 2024

§37e Ladalasesieuideiaue
ANIENTIUN1TATE5TIUNTIT TNy wdd Ty
assaaviminguasvsnil Wefiarsanaiy
WuTaULAENUNTTUTDI3 B3I T el e
SloTuil 4 wer@meu 2567 wnansaail SSJ.UB
2567-210

NANTIY

AUreuImdunedsurvedlsaneiuia
asEnsfivna Aldsumsnsnenusdresiumes
@19 3(CT brain) (Aquilion lightning 32 slice,
KV120, MA 180, gantry rotate 0.75 section,
collimation 8mm(0.5x16), pitch factor 0.688) i
Hnstuiinluszuu PACs ( Picture Archiving and
Communication System), Envisions f??at,wi"a’uﬁ 1
AaAN 2566-31 §aNAN 2567 I1UIUDENEIAT
695 318 looyauiinsesi Ingldnseuiums
Maia wiseendu 2 du

1. Yoyavialu fUhefidinsegnin d1uau
92 318 Anwdudosay 13.2 wui flaeviamnd
91giady Wity 46.1 = 236 U Taglunguiiny
nszpnvindiAedsegwiiiy 409 + 21.6 U G
teeninguitlinunszgnitn dlengiade 46.8 +
23.8 U o ildudAgmnads (p = 0.026) dusu
et wudn JUhednveiluneve Sevaz 62.9
TnedArdndruvonnaseninangui duaglid
NsEANYn wanAsuegelitied Ay eeda (p =
0.019) Fawnsaii 1

2.n15wd38uiiisunisifdadensegn
nzlnanAsweuan(Skull fracture) 5613190 W
nIEANANUNUIYaLHlan 10adiunT uaz3
faawuns Tudiussnisouiisunisitdads
nszgnnelvandswewan(Skull fracture) seming
n"3 review fgn1NNTEANAUILNYRSELAA 1
1aaLum3(1 mm bone construction) WaE AW
nsganAIvYesElan 3adwuns(3 mm bone
reconstruction) wu31 Tunisldnmnszgnaiy
wu1vesdlan 3fadtuns (3 mm bone

201



4 . v 7

?ﬁmiﬁ\iLnmaauﬁnwmmwwuazqwmw
el o o <,

9 9 21N 4 BAAY - BYINAN 2567

reconstruction) ananseRfiad faefidinszgnsin
16 88 318 AniluSaeay 95.7 vesUensegniin
Favuaiiitadeldanmsld nmnszanaumm
vasdlan 10adwns(1 mm bone reconstruction)
Tnedlovhnmsinsgiainudenadoseinis
adunszniinves 1Hadns Lag 3 Uaaluns
WU MINEDAAd BN Ue N TYd A INED A
(p < 0.001) wAzWUAIMIUFDAAA DY (Level of
agreement) 11U 0.974 (95% CI: 0.950 - 0.999)
Fefiodregflussiufiann famsnad 2

d1115uA1 Sensitivity Wag Specificity 189
N1 review AIEAINNTEANAIUNUIVDIA AR 3
1981475 (3 mm bone reconstruction) LY11f1U
95.7% (95% Cl: 89.2-98.8%) ez 100% (95% Cl:
99.4-100%) AUa19U tasilA Accuracy AU
99.4% (95% Cl: 98.1-99.7%) il 1% N3 review
MEAMNIEANANUNUIYEIELan 11adwwns (1
mm bone reconstruction) 19 u gold standard
waziieRa151nsan ROC w¥ouriinas
Wisuieuiuildlas (AUO) wuin WA winfy

AN3199 1 SnuaueiilUvengusIeg e 911U 695 318

0.98 (95% ClI: 0.96-0.99, p 0.042) #3118 DINN
nsEANAY YL YRNElan 33adwns (3 mm bone
reconstruction) dANE N5l UA1TI NN TRY
LANYBINTEAN( detected fracture)ldif i€
AadleuanAsINaNnsEnALILITeElan
1388wws5 (1 mm bone reconstruction) 8¢9
Todneeda e 3 uagnsii 1

dmunisSeuiisuAadsvesd iy
seausn(fracture line) SIS review AIEAW
nsgane YL veElan 13adwns (1 mm bone
reconstruction) WaNNNIEANAYINLNYEsELAR
338aLuns (3 mm bone reconstruction) WU3N
Srunususesun (fracture line) 7ildarnam
nsggnAMIVLITesdlan 1888w (Imm bone
reconstruction) fiARAYINTY 2.18 + 1.37 @4
mmdwﬁmﬁsﬁuaamwmz@ﬂmﬁwuwaqeﬂaﬁ 3
fiadluns (3mm bone reconstruction) MLy
2.0 + 1.45 pgldudAeyneaia (p < 0.001) #ia
T 4

Without skull bone
v Total Skull bone fracture .
UdyUa . fracture inthe CT | P value
* (n=695) in the CT (n=92)
(n=603)
Age in year, mean + SD 46.1 + 23.6 409 + 21.6 46.8 + 23.8 0.026*
Gender 0.019*
male 437 (62.9%) 68 (73.9%) 369 (61.29%)
female 258 (37.1%) 24 (26.1%) 234 (38.8%)
*Statistically significant

AN5197 2 WARINATBINISWS BUWIBUNSINAY Skull fracture S¥3IN9NNS review A28 1 mm wag 3

mm bone reconstruction

Value 1 mm Total
Positive Negative
Value 3 mm
Positive 88 (95.7%) 0 (0%) 88 (12.7%)
Negative 4(4.3%) 603 (100%) 607 (87.3%)
Total 92 603 695
P value < 0.001*
Level of agreement 0.974 (95% CI: 0.950 - 0.999)

*Statistically significant



203
Journal of Environmental Education Medical and Health
VOL.9 NO.4 October-December 2024

A135799 3 Diagnostic value U84 3 mm bone reconstruction Tuns31a3e skull fracture W3guWigUiU 1

mm bone reconstruction

Diagnostic values Values (95% Cl)
Sensitivity 95.7% (89.2-98.8%)
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Accuracy

Area under curve 0.98 (0.96-0.99)

P value 0.042*
*Statistically significant
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