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Study on body size-specific dose estimate of chest CT examination in adults with different body types
GOU Jie, HU Xiao-yan. Department of Radiology,Chengdu First People’'s Hospital,Chengdu 610000,
China

[Abstract] Objective: To study the radiation dose of chest CT examination in adults with differ-
ent body types and compare the differences in volume computed tomography dose index (CTDIvol)
and the size-specific dose estimate (SSDE) within different groups. Methods: The relevant data of adult
chest CT examination in our hospital from January 2020 to June 2020 were retrospectively analyzed,
including age,gender,CTDIvol,water-equivalent diameter (Dw),and SSDE values. The Dw and SSDE
for all examinations were calculated automatically using the previously validated software "Teamplay
Dose" (Siemens Healthineers). CTDIvols were automatically output by the CT scanner console. The
patients were divided into four groups based on Dw,Group 1:15cm<CDw<C20cm,Group 2: 21lecm<<Dw
<25cm,Group 3:26cm<Dw<C30cm, Group 4:Dw>30cm. The difference of CTDIvol and SSDE a-
mong all groups were compared by One-Way Analysis of Variance. An independent sample T-test was
used to compare the differences in CTDIvol and SSDE within groups. Results: A total of 9666 patients
of chest examinations were included in this study,including 4302 males and 5364 females. Group 1:
260,Group 2:6303,Group 3:3081,and Group 4:22 patients. The mean values of CTDIvol and SSDE
are as follows:group 1,2.10£0. 24 and 3. 78 £0. 44mGy, group 2,2. 79£0. 39 and 4. 44+0. 50mGy,
group 3,3.59%0. 37 and 5. 06+=0. 40mGy,and group 4,4. 89+0. 34 and 5. 86 0. 31mGy, respective-
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ly. Within-group comparison,CTDIvol was smaller than SSDE (P<C0. 05) ,and CTDIvol and SSDE in-

creased with the increase of Dw. The difference among groups was statistically significant (P<C0. 05).

The coefficient of variation of CTDIvol in each group was larger than that of SSDE. Conclusion: SSDE

considers the effects of scanner output, patient’s body types and tissue attenuation on X-ray radiation

dose, which can more accurately evaluate the actual radiation dose received by subjects during chest CT

examination than CTDIvol.
[Key words]

equivatent diameter; Chest

B BEor R A R P M BRI 2R Y 2L CT
R A TEBR 192 W L 58 551032 Wt B B D5 v 1 107 FH B R
%, BT BB C SO B RN T H B A S, R
AR S B G 10) LU B AE R 3 L CT & ae 4k 1k 2 i
TSR 2 v i R 0 S RS R ) R T R R e DT
B R P CT 4 S 2 B0 A 5 1P 455 07 A0 i AL 28 250
e 1 O s . B U, e B B2 A T R 0 R I
7R ik [ 802 30 R B 22 1) S T U 8 i R AT 5 ) A
S, HAECT £ &5 %5 (volume computed tomo-
graphy dose index, CTDIvol) #17 & 1+ & 3 1 (dose
length product, DLP) 2 #fiid CT 5 7 45 O 2 85 /i o
FAIIPIA 250", CTDIvol #2438 T — Ff b i fL 119 7
R AR CT 145X = 18] B 48 55 fa 3 7K F , DLP
5505 2 2 CTDIvol 5 ##i K AR . CTDI-
vol Fl DLP XJ 4§ g He . 48 HL Ui« BIL 4 e 5 Ik ) | 02 i 45
SRR AT AR SCURB A 1 % 5 i 8 o PRt
TE V5 S Bn 6 S 2% 5 I 24 52 B R . SR T, A8 A R
55F 5 B8 AN AN e S A A OGR4
RIRNA K5 B, A CTDIvol fif % B8 & ) i v] B 2
S BB T R Y e il SO S DA T S SN i S XU
AUERAL . BT CTDIvol CFHAE B 2 57 & B8 5 1Y
ZH0O 1 R BRI 2 R 3R AR A R A T R
T ) B AT E L. 2010 4F A0 2014
ARLIE S [ B 2 ) B2 R B 25 (AAPMD 204 il 220
5 PR T AR Y R S R i Al BR (size-specific dose
estimate, SSDE) i #f /&, SSDE & —Ff 5 CTDIvol %
DIAR G A2 AR B o 2 80, W) I 25 08 1 14 2 5o
R RTINS 00 R RS R AR AR H S
T SSDE XA [m] 44 8 sl A B 8 CT G 2 1) e A9 59 o
FTWES 5 Ho%s CTDIvol .SSDE P4 sl A B8 CT £ #
WA RN 2R,

mHEE 7%
L. Il R B Rk
[\l 53 A 2020 4F 1 H —2020 4 6 J] BIA Be AT

CT £ A 2 AR S BERE, A A bR e - D PR 92 = fk
FEARKLAT I CT R iy B Q4F IR R T 18 2.

Size-specific dose estimate; Volume computed tomography dose index; Water-

BRI - DR R AT 58 579 i B8 A4 A 48 J N [
S TR B AL S 0 8 5 O 22 A O MR 4 1 A
#Fi ORI A EHE s O FOV K/, SSDE HiK %4
H H 1% (water-equivalent diameter, Dw) 3125 2% I i4) %%
o

2. CT K5 ik

K& — AL Siemens B JE CT (Somatom Defini-
tion Flash) 47 CT K4, B Ak & ¥ 01 J8 A sh &
He (Carek V) Fl H 3l % i 8 #2 (Care dose 4D) H AR,
EHE 80~120 kVp, 2% mAs H 100 mAs., #0 #%
MEE 128 mm X 0. 6 mm, REM 4 512 X512, & %
FOV 314 mm X314 mm,)Z2E 1 mm,)ZEE 1 mm. fr
AR BB MO o Sk S5 1E , 47140 90 BRIt 9 381 g Tt

3. AR LA S ) 6 RSN W R

S U - BBE B RO T 27 BE R Cf 456
VAR A A Bl A% a2 R AF R S A RS2 (picture
archiving and communications system, PACS) ; CTDI-
vol 2% 32 em (KB FRE T CT N H & B i
e JF AL 2 PACS 2485 0 8 # 19 G R 5] i 8040
S ASCHT I UE i B9 B AR L “ Teamplay Dose” (Sie-
mens Healthineers), SSDE #1 Dw H % 4 & Mg
AAPM 204 F1 220 i & H A S 2 2 A it 53

32X

SSDE = J X CTDI®, D

32X
J — 4 X bX Dw 2

1
T oy,
Dw= 2 (3)

Horp, [0 540 7 CT GG Y ron 9 ROT LR
HA W CT H (HU); Agor 7 ROTL 19 & T A
(em®), CT(X,yY)ro Ml Aror 1 teamplay # 5 CT &4l
HE G A . R AAPM 2047, X @ a=
4.378,b=10. 043, M4 B E MK E >N 4 4.
Groupl:15 em<<Dw<{20 cm, Group2: 21 cm<<Dw<C
25 cm, Group3: 26 cm<Dw<{30 cm, Group4: Dw >
30 cm,

4. gLt

K SPSS 22 Gt #4r g A7 Bdi #0544



382

T 2F Sz 2022 4 3 A% 37 %455 3 ) Radiol Practice, Mar 2022, Vol 37,No. 3

I P4 A7 T A A B ANy 22 SR PR 43 B . P<Z0. 05 Oy 22
SEAGIFFE . WRIESS i SRR Y
B A bR 22 2w s AN T DE 2 40 AR 1 T R
B o AL g R B K . SR L R 5 22 43 B (one-
way ANOVA) [ 4H 1] CTDIvol fil SSDE 125 55 %
PR ST FEAS ¢ K6 55 L 8 2H N CTDIvol Al SSDE 1) 22
5o

4E

=A

R

L — B we R

M4 24 A FIHEBR AR U A WF T LGN A 9666 1] fig 748
R 0 23 AR (46, 64 £17.51) %, Hrp b
4302 9, 24 5364 #], Hx/ Dw A 17. 42 em, 5t K Dw
932,29 em, KM 5 EH AP ALECK 23, 74 em, ARAE
Dw ¥ 855 N 4 40, Groupl: 260 A, Group2:6303,
Group3:3081 A ,Group4:22 N, &4la B FHREK(E
BUWEIL,

1 AARRENERER
EX 3 Groupl Group?2 Group3 Group4
97 1) H 260 6303 3081 22
Dw(cm) 19.71€0.51) 23.05(1.95) 26.04(1.41) 30.42(1.07)
R (F /) 53/207 2117/4186 1956/1125 15/7
F# (%) 42,28420. 11 44,25+17.44 52.78+15.90 59.57+15.49

2. 4% 2H 1] 5 59 500 15 0B

Y9N 9666 i CT #;# #, CTDIvol F #1{ K
(3. 01 = 0. 11) mGy, SSDE F ¥ { Jy (4. 6 +
0. 23) mGy . 2 &) %@ 5 7 & 53 #r & 75 . CTDIvol 1 SS-
DE #BKfE Dw (135 in i 34, 22 5 BA it 2% & X
(F=4899. 43.,1982. 02, P #<C0. 001), CTDIvol #i
SSDE 41 kb %8, 4 41 CTDIvol ¥/ F SSDE (5 2),
%41 CTDIvol F1 SSDE 1975 5 Z 5 3 % B, CTDIv-
ol 72 5 ZEK T SSDE 728 55 R ¥ (& D),

%2 CTDIvol f» SSDE 41 Ji fo 40 iy b

o # “F 3 CTDIvol -F3# SSDE p

]

(mGy) (mGy)
Dwisg 260  2.1040.24 3.7840.44 —54.97 0.000
Dw,,s 6303 2.794+0.39 4.4440.50 —265.23 0.000
Dwysso 3081 3.59240.37 5.0640.40 —171.98 0.000
Dw>30 22 4.8940.34 5.86+0.31 —7.28 0.000
F — 4899. 43 1982. 02 — —
P — 0. 000 0. 000 — —

iZ:" CTDIlvol #» SSDE 41 A 1t 4%

it

CTDIvol B 494 S BN R4 1 B e V3R 19 FL R

e 7 If () L MR B A 2 D R R e, e AR T E R
(16 cm 8 32 cm) {2 HY K P 0 R FHY IR 55 280 3000 &5t 171 75
0 HRE SR AL AR AL S 1 T R B AR B
SR, CT K Y % ) 5 88 700 i A5 4 1 U s A
KB HEE I R A S0 X & =W A
SHH XGRS R M XS R R A Y S A ) S
B, DR I i e B A 1 R S R S T B R L
Al RSFEAG L., AAPM 204 il 220012 g 46 7 0] )
ARG 2 (AP) VEA R (LAT) VA % B 4% (ED) #l Dw
it % SSDE, K1 AAPM 220 fig 5 ik 52 1 M
AR ER LK YRR 4.3% ~21. 5%, B WA H#7Z
B IUMEAR WA %5 18 2 24 U0 5 48 3 0k B 2 1)
SR KOKE S B0 Al R R BY, TIK A5 SSDE., il
L 08 o0 RS ) DX 3T e LA A (] A SR 3R
SR+ H T 1l 308 1) 28 B8 AR HL 5 M6 30 4 2000 41 A
[ o M3 %o X5 2 0 1 5 L L B 2D L % A )
B 8 (CTDIvol) i 358 X 380K 48 Iy B 1 1 4
SR R Ll LG AR TR TUAR] RS 4 3 X Sk A o v
AR B L K 2 R AR R I R T R L]
ROSE R U X5 2 i 22 80 . FHK 24 it AR T AR SS-
DE . A 8T 4715 43U H 0 5 500 2 10 5 ) L 18 %
8 F H AR DL R AR X R A I S R L ]
DU B S Al 152 46 AE #EAT CT K 2 B (9 5

it

The CTDIvol and SSDE coefficient of variation

Dw15-20 Dw21-25 Dw26-30

16.00%
14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%

mCTDvol mSSDE

Dw>30

ST B EE . Wang S5 R SERE R B 00 #T 5
EARUER] TR Dw A T 1 500 B 552 0T LA A
1) i oy 13 AR {5 AR SR S 4 R
7T Dw 3158 SSDE. B 5 v 149 S 1 g
0 CT R £ i 52 K0 47 52 4 32 (9 i O ) i, AR O
FE Pl Y Teamplay dose B {FZAHAE £ K
% 1) Dw K15 SSDE, 5% ¥ CTDIvol # .
SSDE A K AT BEAR Ak 450/ 1 78 52 K 5 1) e 534 771
i[RI, EH I K B A ] CTDIvol 178 5
Z Y T SSDE. it W] SSDE fE Ak 8% CT f&

B 1 %41 CTDIvol #= SSDE #§ & F % b3k,

SRR A A Z 18] 14 A2 S /0N A VA 4 R
i, 8¢ CTDIvol HAE .



TSz 2022 42 3 A% 37 45 3 ] Radiol Practice, Mar 2022, Vol 37,No. 3 383

AHEGE R R CT K 2 1) %8 5 77 & CTDIvol
H1 SSDE Pifi £ 35 1A 8 ) 1 K 4% K, 33X 2 w] DL B i
(s A TEARBESE 1, BT A 205 7E Mg &8 CT A A B 45
AT A 3 8Ok il 52 R (Care kV Fl Care dose
AD) VG 5T f R S 7R IR T AR A A T DL
FRESEC N T Ik B 12 W A 1R R R A (R
TR I R0 O I o R 5 X 5 =2 A B AR A
FAFRYET, Tzabella 25 (4 F 5% 45 S &7k SSDE P
F R R G K AR EOE N s E R AE B 4
Hib 2 7 CTDIvol Fi1 SSDE [ifi 5 £ % BMI {1 3 i
HK . Care Dose 4D J&— Bl H 2l 45 fi S 8 19 B, 1]
DR 5 £ 25 1 S [ (R 28 AN ) i 3500 50 o 0 AS [ 1) 559 4%
N5 = i R R R € e I 4 (A s o e
P W2 W A R e P — 35 HLRB S I A2 12 T Bk
EMG . Care KV M4 SZ K0 % Z Bl )7 100 A [ 19 3 U6k
B JF 45 & U BOE 19 MG BT B 25K L 3 H3E B AN R
T XoF I F R 3L R 0 A R 2k 25 5 O ) A v e 28 R
PEPEERAE AVF 00 AR R AT CT K 25, DLk BRI
AR A E .

RIFFRAAT 9666 Bl jg# CT ki #x, Dw F R #H
M. Dw £ 21 ~ 25 cm Z [0 By 52 k& & £ 6303
(65.2%)4 ,Dw 7E 26 ~30 cm Z [6] [ 32 4 & 4 3081
(31.9%0) %4 s R RVE /N 1) A2 4 35 o L i e /0 20
260(2.7%) A Dw f£ 15~20 cm Z [8] s R BFGE R 90 A
IR BRI Z 3 . 838 geit It 0 1 A 020 Mg
TG A BT 25 4 B R o, R BT A 4 CTDlvol B 1Y
ik F SSDE, % 5 Z i i #F 78 — 5/, Valeri 45
K . CTDIvol fii 1] F I A 74 8 4 /N 52 K 35 e 4% 32 1Y
SR . #E Klosterkemper %1 AF 55 o, fh A7 % 31
MBEME CT HA K M & AR 37 ~43 cm {5 [H
i, CTDIvol K F SSDE; % F A& B 45 K i)t % , CTDI-
vol il [n] F Al 4 9 il ok . (FURAEARDF IR P A A
JIES R 1) 52 A6 273X A AR ST AN R Z AL . (EIE U A
(AR T — B AR 52 S TR 7 AHE T o7 B B /N o 9 A
1K) 52 K6 3 AV R o5 5 7 D A TR %) AR 0 A o o
— 5.

ABEFERIAS JE Z AL < 55— A B 5T g A A 2
L — AL AT B CT K, Jo4h e 638 T 1
BB M T — AT . A AR I R I B Ok
JEF—Fh CT HLBY, Kok 75 B0 W] HIL AL 14 B4k 43
Hro g CT H4i{ CTDIvol Fl SSDE )2 5%,

25 LTI BN CT KA i, T 32 1) i 2 791 o
B A 32 A K M i EAR R R RS . 7E PR AN AR v A
RUFIR 8 /N5 B CT A A 1) 48 49 1) & B, CTDIv-
ol 5 [m] AR Ak 52 K 5 5% B 42 32 1% % 33 7] £ 5 SSDE [
B 25 BB T A R R T R AL R XS 2R

S5 PR 28 0k et S5 700 k114 5 W) o B 408 B T R 3t T A 2 A
TEFEAT T CT A A i 52 B BT 12 52 1 4 5 771 4t

SE

[1] Mettler FA Jr,Bhargavan M, Faulkner K, et al. Radiologic and nu-
clear medicine studies in the United States and worldwide: fre-
quency, radiation dose, and comparison with other radiation

1950—2007[J]. Radiology.2009,253(2) :520-531.

[2] UNSCEAR. 1981. Ionizing radiation:Sources and biological effects
[M]. Annex G. New York:UN.

[3] UNSCEAR. 2000. Ionizing radiation: Sources and biological effects
[M]. Annex D. New York:UN.

[4] Meccollough C, Edyvean S, Gould B, et al. The measurement, re-

sources

porting and management of radiation dose in CTLEB/OL]. 2008.
https://www. researchgate. net/publication/252235363 _ The _
Measurement_Reporting_and_Management_of_Radiation_Dose_in
_CT.

(5] WL AR I 223605 . 55, 26T ASIR-V Bk iy AR & CT A F
Jifi B Al S P 45 W A 5 0 Ay T AT PR R O LT DL T AR Rk,
2020,35(8):967-971.

[6] Boone JM. The trouble with CTD100[J]. Med Phys.2007,34(4) .
1364-1371.

[7] McCollough CH. CT dose: how to measure, how to reduce[]].
Health Phys,2008,95(5) :508-517.

[8] McNitt-Gray MF. AAPM/RSNA physics tutorial for residents:
topics in CT. Radiation dose in CT[]J]. Radiographics. 2002, 22
(6):1541-1553.

(90 1k 9 W1, 45 4% = AROBCIR CT St 4R 3l ik . 3k # 3l ik — o
3 CT 48 B« AR B AR g R (8 L0 . O 2 52 2%, 2020,
35(12):1610-1617.

[10] Dixon RL, Boone JM. Cone beam CT dosimetry: a unified and

self-consistent approach including all scan modalities with or
without phantom motion[ J]. Med Phys, 2010, 37 (6): 2703-
2718.

[11] American Association of Physicists in Medicine. “ Size-Specific
Dose Estimates (SSDE) in Pediatric and Adult Body CT Exami-
nations (Task Group 204).” In College Park,MD: American As-
sociation of Physicists in Medicine,2011.

[12] McCollough C, Bakalyar DM, Bostani M, et al. Use of water e-
quivalent diameter for calculating patient size and size-specific
dose estimates (SSDE) in CT:. The Report of AAPM Task
Group 220[J]. AAPM Rep,2014.6-23.

[13] MecCollough CH,Leng S,Yu L,et al. CT dose index and patient
dose: they are not the same thing[ ] ]. Radiology,2011,259(2)
311-316.

[14] Wang J,Duan X, Christner JA, et al. Attenuation-based estima-
tion of patient size for the purpose of size specific dose estimation
in CT. Part 1. Development and validation of methods using the
CT image[J]. Med Phys,2012,39(11):6764-6771.

L150  ZRR0, 4 R0 000, B . 55, 4 20 HL A2 FOK 2 5 B A2 Al 53 9
CT 40 A 8 e S5 70 g %o L A 9 L0 . vl I I 2 B ML AR
Z+4:,2019,25(4) : 348-352.

[16] Siegel MJ,Schmidt B,Bradley D,et al. Radiation dose and image
quality in pediatric CT: effect of technical factors and phantom

size and shape[ J]. Radiology.2004,233(2):515-522.



384

(171

(18]

[19]

[20]

T 2F Sz 2022 4 3 A% 37 %455 3 ) Radiol Practice, Mar 2022, Vol 37,No. 3

Klosterkemper Y, Appel E, Thomas C, et al. Tailoring CT dose
to patient size: implementation of the updated 2017 ACR size-
specific diagnostic reference levels[ ]J]. Acad Radiol, 2018, 25
(12):1624-1631.

Bashier EH, Suliman II. Radiation dose determination in abdomi-
nal CT examinations of children at Sudanese hospitals using size-
specific dose estimates[ ] ]. Radiat Prot Dosimetry,2019,183(4) :
443-448.

Barreto I, Verma N, Quails N, et al. Patient size matters:effect of
tube current modulation on size-specific dose estimates (SSDE)
and image quality in low-dose lung cancer screening CT[J]. ]
Appl Clin Med Phys.2020,21(4) ;87-94.

EE M AR AL PR R A SO IR AR B CT

[21]

[22]

(23]

AR AL PN M E LT ] PR EE S AR,
2019,39(9) :711-714.
Kanal KM, Butler PF, Sengupta D, et al. U. S. Diagnostic refer-
ence levels and achievable doses for 10 adult CT examinations
[7]. Radiology.2017.284(1) : 120-133.
Choudhary N,Rana BS,Shukla A,et al. Patients dose estimation
in CT examinations using size-specific dose estimates[ J]. Radiat
Prot Dosimetry,2019,184(2) :256-262.
Valeri G,Cegna S,Mari A, et al. Evaluating the appropriateness
of dosimetric indices in body CT[J]. Radiol Med,2015,120(5) ;
466-473.

Gl A :2021-04-21 & [0 H 11 :2021-08-13)

1 ity xymtA

«HCBMATIZE R B> AdwiEs

CEETERRERY EiReE/ L1t

RAMEWFEEN: KECRHRENFEENFE, EMRARMEXXBRIRE. &
WA, DRENERITFE, 7 GRIRERY AR CPXZOHTEEE K> 20204
R (RPEEORR) IMRPREESZ/MSFREES RO OEIT . Z PRI RRZEH AL HR. BHE <R
EEBHESEE HERER, PIH TN ERNEZOBTIE, HZ2 XN OHTI#TTEH
Fo EFRTEERE: Fla. F0TL. B, HRE. HEHR. FES%ES. ISNS
. CN5. HFRAS. HEMFMLE. BiE. Wik, IERNE.

PR OEITIR TR RIS R RETT X ST 7 — R B BT R B SO AR K
ERGMIFTEE TN —FRNES), FRIAERER. XU RE$HE.
RERMERCRER T 0. BEREEHRTERAT. PEARKERREMHLO. FEZEA
BT CLER) BTFaEd. PEMEEAGERAR. ARAFEERRERAT. EX
EHERI R HEEBES EEAZBARFEATNSHX AN E 2L EXAPH TEES
MTHE.

WEEX B DEATIRTENIER. MBS AT TEARR, #—HU0E TR LS
TN, EZEMREAIE, SREINERFEENLE. NTFE ORI ER
FAERFNAEETFFEEEN T E. ERIFNEFARRATHRR (230 &%) . #
WX (&3 ®E) . #3E. M3 GHR. SR « BREF. m3IEmEF.
SEFNEF. SEMIIBRET. BEETF. BIOWRME. WIH5IHER. 55158 &’
REHEERRRSNTE. LR (BFH. £FH) - Web TR, WebTEZF167
TOEIR, BAETRN RS IRR SR B RO T YA 48R, Soit B RISURECR L+ 14212 %
MR, YWRHATI3764% . 2 OHIRIFHRHERERIT M. EERMEMERENS
TR, IR E IE7E H AR H SO ik H 1990Rp 22 DRl .

TERIIEHNE, EMRARERRE—MeETAS, EEEAEHHRA. LIRS
WENHTIETIRNA R P RESE, Pl & BB R TR SRS R
FSRESHEHBHE, FRAENTMARE. EHHH.

IR
#

(PZLHTIEE £




