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Value of Dual-energy Subtraction with Direct Digital Radiography for Diagnosis
Rib Fracture

WANG Xiu-he', YU Shen-ping?, CHEN Li-peng', XU Xiao-ling', WANG Yong-an'
(1.Center of Medical Imaging, The First Affiliated Hospital, Jinan University, Guangzhou 510630, China;
2.Department of Radiology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To evaluate the ability of dual-energy subtraction (DES) with direct digital radiography (DR) for diagnosis
rib fracture. [ Methods] To collect the data of 87 patients who had undergone dual-energy subtraction radiography and considered with
their clinical data, 58 of them have rib fracture that is confirmed by CT or rechecking; and 29 cases did not have any rib fracture. Two
senior radiologists evaluate the standard DR images and the DES images by double blind method, and tell the situation of rib fracture.
[Results] There is no prominent difference between the DES bone images and the standard DR images, but DES bone images could
detect more rib fracture in same special location (armpit section and under diaphragm). The detection of different forms of fracture is
different, for the complete fracture, the detection rate of fracture for the DES images and standard DR images was 93.9% and 84.1%,
the difference was statistically significant. For incomplete fracture, the detection rate of fracture between the two did not differ
significantly. Surprisingly, the positive rate of cases with associated chest injury is similar in these images. [ Conclusion] Dual-energy
subtraction radiography technique can separate the bone and soft tissue, and the standard images, soft tissue and bone tissue images
are obtained. Dual-energy subtraction technique can eliminate the influence of soft tissue effectually, then get a pure bone tissue
image, which is superior to the standard DR images on detecting rib fracture. It can show fracture line and bone change more clearly.
Dual-energy subtraction images can act as an effective complement for the standard DR images.

Key words: rib fracture; dual-energy subtraction; bone tissue image

[J SUN Yat-sen Univ(Med Sci),2011,32(2):269-273 ]

s B #9:2010-12-06
BEEWB .| R EERER AR 34 (A2009369)
{EEE A EHW, 1 B SR, B4 S0, E-mail ; wangxiuhe@126.com; * BAE1EE . R, i+, BI20Z B 1-/2E ST, E-mail

ethan_yu@ sina. com



270 FILRAE A (B2 R

HRNE

WA B B B P2 — M W, BER X
A A S WO B B AT R e, R
A X 35 (digital radiography , DR) B9 Iifii R
B i i A TARR RS, H i TR
TRAL M PR 2 28 o A8 2 DX 3R S T A I 2
XRE 8 U R FH T B AS [+ 18 B 1 2% 1 X6 [r) — e A
HHAT UG, AR I SRAS B AR AR AR
HEULAR R E A ZUEAR, AT LU IS M i 5
T SR L EE A S, ASCRERRE R (dual-
energy subtraction , DES) ‘B 2H 2% R b5 i i) - XT Bl
BT B RIEAT R, SRR R HOR
e BBz ER]

1 #M#H5F*

1.1 AR 4
11,1 radsmela I4E 2008 4 10 H 2 2010
A6 JT 1A, A BRI L ZEFRBEA T AUHE fi M i £
5,2 CT Ky Ar ol bz 52 A i ik S i3 4
58 il g Hodh B 35 I, &k 23 1, S 4E i
49 % | HPAIAERS 45 %
1.1.2 4= ) w40 A [R) B AE 3R e 47 WL RE 12 1
T AR 4 5 W R B 52 A Wl 7 E S B T
() 29 il B, Hoh BBk 18 i, otk 11 o, S
RIS 47 % R NAERS 44 % B UL A B
I 87 ], I 4z KA 5 Iy BT HE Y, T 4 A1)
B EF
1.2 &&RFE

FHIZEE GE A A Definium 8000 %% 7 114 %
5: (DDR) , ZRIM %8N 41 cm x 41 em BEARLER | 40
[ 2048 x 2048, 14bit B R4 R 4 ; DES Hg Rk
FH B BN 5 B AL (Chest-PA) | $1UF T XU AE BRI
J¥, P 120 Kv (9 TARF 80 Kv AR T1K , £tk
180 em , MEIGHTUIZR B E B, IR UR B A
3¢, R WoRBE R 3 IEEIE AR fE DR R
EUR B A LEMG SR A LIRS
1.3 BEGURKEETELE

BIE AL = A B BRI (GEARI2 W T
G300 18 4F F 20 4F) AT AU L 1 R, X2
LR B, 55 AbEAT M6 CT s [
DR i ki Ay LLR ELS — 02 M, 78 PACS &%¢
(RIS T R A b, 322 0607 98 HE TS, 1 5 S bR ifE DR
MEREE, [FERER 2T SRS TH ) DES B 24HE

1%, B Z W il Sk BB T B E R AR
Mo fHH SPSS16.0 B, %k W 28 IEHG D i i 3t
B AT 2 I, P < 0.05 BN N A R HA S
HES-9'8

2 % R

2.1 DES BALAEGSHRE DR G BB
BRHENLILR

XF 87 B M AMI A WIS A 124 AR H
PriftA7 5387, bifE DR B 5= e B 4 107 4,
R FN 86.3% ; DES 15 H LG Won B 116
ab, WBIRE 935 %(LERIENEK 1), &8it#or
Br,DES & 4 2UL 5 kR DR M /X B8 8 9 i
BRRER G2 XL (P> 0.05) ,{H DES ‘54
AUGI PTG 1) BRI A kR ME DR I 54

%1 DES BHLAEKSHrE DR BGHEEMGHE
RItb 3R
Table 1 Comparison of detection rate of the rib fracture

between DES bone tissue image and standard image

Rib fracture Display Not display ~ Detection rate(% )

Standard DR image 107 17 86.3
DES bone tissue image 116 8 93.5

after the four tables from data x> test, x*>=3.603,P =0.058 (P
>0.05)
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Table 2 Comparison of detection rate of rib fracture in
different location between DES bone tissue image and

standard image

Rib fracture Front and post part ~ Armpit part  Below diaphragm

Standard DR image 73 34 8
DES bone tissue image 74 v 13
Final diagnosis 71 47 15

E1 pEERESK
Fig.1 Images of the rib fracture
Male, 42 year old, chest trauma for 8 hours; A. Standard DR
image , the fracture line on the right sixth rib bone cortex is not clear;
B: DES bone tissue image, the fracture line on the right sixth rib bone

cortex is clear.

A

B2 BEMEERER
Fig.2 Images of the axillary lateral rib fracture
Male, 43 year old, chest trauma for one day; A: Standard DR
image, the fracture line on the right ninth rib bone cortex is not clear;
B: DES bone tissue image, the fracture line on the right ninth rib bone

cortex is clear.

B3 IRALMHEAE BT E G
Fig.3 Images of the rib fractures near the diaphragm

Male, 48 year old, chest trauma for one day; A :Standard DR
image, the fracture line on the left 8, 9 rib bone are clear, but the
fracture on 10h rib below diaphragm is not identify; B:DES bone tissue

image,, the fracture line on the left 8, 9 and 10 rib bone are clearer.

tH%E’\JtI:&“

Table 3 Comparison of detection rate of different shape

X3 DESTB

rib fracture between DES bone tissue image and standard

image

Fracture shape

Complete fracture Uncomplete fracture

Standard DR images 69 28

DES bone tissue image 71 29

Final diagnosis fracture 82 )
Standard DR detection rate 84.1% 66.7%
DES detection rate 93.9% 69.0%

(x* value)P value X =3.994 (P=0.046) ¥=0.0(P=1)
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Table 4 Comparison of detection rate of rib fracture with

associated chest injury between DES bone tissue image and

standard image

Rib fracture Display ~ Not display Detection rate(%)
Standard DR image 28 5 84.8
DES bone tissue image 31 2 93.9

After The fourtables from data x*test,x*=0.639,P=0424(P>0.05)
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