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Evaluation of the Usefulness of Digital Tomosynthesis in the Chest
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Abstract

To evaluate the usefulness of tomosynthesis in the chest area, simple radiograph, low—dose CT,
and tomosynthesis examinations were performed, and their absorbed doses were compared, and
finally the images were evaluated. The absorbed dose recorded with the simple Radiograph
examination was 0.33+0.27 mGy, that of low-dose CT 1.26£0.56 mGy, and that of tomosynthesis
0.55+0.02 mGy, which indicate significance differences in absorbed doses among the
examinations(p<0.001). Based on the evaluations of the images, The simple radiograph scores
were 1.66+0.72, 1.61+0.63, and 1.57+0.73, respectively; low—-dose CT scores were 2.92+0.26,
2.9120.29, and 2.88+0.32, respectively; and tomosynthesis scores were 2.69+0.51, 2.76£0.43, and
2.66x0.61, respectively. That is, there were statistically significant differences among the
examinations(p<0.001), although there was no significant difference between low-dose CT and
tomosynthesis examinations. Therefore, tomosynthesis is judged to be a useful examination that
can minimize radiation doses to patients during chest examinations and enhance diagnostic

efficacy.
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FHacEdol AHEE 4HlE DR System OF
Definium 8000, GE, Milwaukee, USAZ AH&-3}91 0.4,
ZALZAL 120 kVp, 320 mAS LA O 3kaL FARA]
F AEC(Automatic exposure control)ol] &]3}e] 245
Zo] &5 a3tk
A A# CTE 644'd Somatom sensation 64,
SIEMENS, Munich, GermanyE AHsFo™ 120
kVp, 50 mAsE g0 Ak, 28 94
< 2 mm MPR 9322 AF4 33Tt

ERAEA2E= Digital R/F System .2 (Sonialvision
Safire II, SIMADZE, Kyoto, Japan)g AH&391 01
120 kVp, 0.04 mAsS TAHZHACZE 74 frame S & 4.85
T Re s I 9FYHEOE 2 mm FF AT

331t Table 11.

[N

br

Table 1. The examination conditions for
comparing the absorbed doses to
patients

Sl OO Tomosynthesis
Radiograph CT Scan
Xeray Conaition q50/1.16"  120/50  120/0.04

(unit:kVp/mAs)

* Automatic exposure control mode

ool tE AAPE A% Wb Glstel FHu
S A A CT: 42 9 A24ola] 24 A}

FH el ZAE o] NIRRT Fr)E FFAEE =
Abstath w3 ERAIHAIAE A a1 ZARAS
AMESEaL AR BZRY F4AES 18 e He o
ko] Aol A d4s A AAbzRAR

Y pARAL 2HoE FHAH(PH-1, Kyoto
Kagaku, Kyoto, Japan)®] <415l A1 @Al (Dosimeter:
Unfors ThinX Intra, Billdal, Sweden)& 2%}skal 20
3] Wb SAste] i FeAEE A

Fe] Wb AR Prhe Qe A
9] 2 Qlo] Aldatglom FH-ad de)st FofellA
= A olElge] Be 9o 4l HEF(Rt hilar
structure), b 5% (Retrohepatic area), ¢ S
(Retrogastric area)®= 793 A48kl 2429
AT A FEReEd, A A% CT, ERAIEA]
229] 3 717 AAF @] HlaE gk TU g 55t
AR} F9& AAdstar FIHEY it AT E
Lo upet W7} gl on Uk
7}

12A1717] $i3e] AA1E

A

C
Fig. 1 Simple radiograph(A), Low—dose CT(B) and Tomosynthesis(C) images taken for evaluations
of chest examinations.
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Table 2. The screening criteria and the scoring standard for the areas of interest for image

evaluations
Image Evaluation index Image Assesment scale
Area Structures poor detectable excellent
Rt hilar area Main and lobar pulmonary arteries and veins 1 2 3

Rt lower lobar segmental branches of pulmonary

Retrohepatic area g ) 1 2 3
arteries and veins
Retrogastric area Lt Iqwer Iobar_ segmental branches of pulmonary 1 2 3
arteries and veins
Table 3. A comparison of the absorbed doses by examination
Modality
Simple Radiograph Lssse Tomosynthesis p-value*
(n =42 CT Sean (=20
(n = 42)
Absorb Dose 0.33+0.27" 1.2620.56° 0.55+0.02° €0.001

(unit:mGy)

* Statically significant (0.05, by one-way analysis of variances among group.
The same letter indicate non-significant difference between groups based on Tukey's multiple comparison test.

3. EAEAM Abd FAd el BAH R Fof @ 2pols Bt
Al 24S B3to] 408 Fre) vepaet A (<000D[Table 3]
M CT, ERAEIA 204 el th3k 22 3 Bgel B7pA AT, 2SI, S S5 B
o] 2po] 2 wmalgl o el kel WrtE oo AL A= 242E 166 + 072, 1.61 + 063, 1.57 + 0.73 ©]
A ARE AR v wskg ok om A Ak CTE 292 £ 026, 291 + 029, 283 +
AP Bk o w7 ESe] Sold AR 032 °]%a, ERAEAAE 269 £ 051, 276 + 043,
& One-way ANOVAE ol §gich. #4ke] 4 7 260 + 061% A mef freld Aols usick
92 levened) S84 19 ANsile, v (<000,
Tukey's®] B #HH-S o] at%l.0m, BE pzko] 005 o] AP BH s flske] Tukey] B W& Al¥
3ol Ao EAAoR 805 Aoz s} g A} o 2 b sl 9 sl B Fhaed
Ane] Azt BAZzIH SPSS Vs 18pss  AHHA AR CT mean F el ERATHAIL
Inc., Chicago, USA)S o] &3} t) Atololl= BAHoR  Fogt AolE KMo
(p<0.001), A A2 CTe ERAEA 2 Alo]o= #2]
g Aol 5 HolA| &gt Table 41
. Z o A 874 B7EE flake] T AR A
& W71l uhel Hla o] A70A o2 71
A7 Aol mhE kel A4 A A BE pik Hreg L7t AR FERULEAAND 9 LEa)
o] Fo)%F 005 ooz SR AR 7ol elEgel i &R #EPHpulmonary
A7 el Al AldE FHEeAbel A A CTe vessels) S-S ERAEA| 2o A W3te] LHate] pha
FrAEE AR A3 FREegAhe 033 £ 027 & ololem, 3t SIS §] slEgRe] Agd w3 A
mGy °lglen, §5F A Mz CT+ 1.26 + 056 mGy 719) AHS AAS L BE o 5 988 solal 5 9]
otk w3 FH ERAIH A0 FU nA 71 o tHFig. 2-4]

FrAE 475 FRABE 05 + 002 mGyE
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Table 4. A comparison between the evaluation scores of images by examination

Modality (n = 42)
) ' Low-dose . p-valuex
Simple Radiograph CT Sean Tomosynthesis
Rt hilar area 1.66+0.72% 2.92+0.26° 2.69+0.51° {0.001
Retro hepatic area 1.61+0.63" 2.91+0.29° 2.76+0.43° 0.001
Retro gastric area 1.57+0.73" 2.88+0.32° 2.66+0.61° {0.001

* Statically significant (0.05, by one-way analysis of variances among group.
The same letter indicate non-significant difference between groups based on Tukey's multiple comparison test.

A B C
Fig. 2 A comparison between the main and lobar pulmonary arteries and veins in the Rt hilar area.
Simple Radiograph(A), Low—dose CT(B), Tomosynthesis(C).

A B Cc

Fig. 3 A comparison between the Rt lower lobar segmental branches of pulmonary arteries and
veins in the retrohepatic area. Simple Radiograph(A), Low—dose CT(B), Tomosynthesis(C).

A B C
Fig. 4 A comparison between the Rt lower lobar segmental branches of pulmonary arteries and
veins in the Retrogastric area. Simple Radiograph(A), Low—dose CT(B), Tomosynthesis(C).
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