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Reappraisal of the diagnostic value of plain radiography, computed tomography and

ultrasonography for gastrointestinal perforation

ZHU Jiaying, LI Long
Department of Radiology, Guangdong Armed Police Corps Hospital, Guangzhou Medical University, Guangzhou 510507, China

Abstract: Objective To revaluate the diagnostic value of plain radiography, computed tomography (CT) and
ultrasonography (US) for gastrointestinal perforation. Methods The direct or indirect signs of gastrointestinal perforation in
plain radiography, CT and US were analyzed according to literatures. The imaging data of 284 patients with gastrointestinal
perforation confirmed by surgery were reviewed retrospectively. The positive rates of 3 kinds of examinations, namely plain
radiography, CT and US, were compared. The relationships between the positive rates of imaging signs and the sites or sizes
of gastrointestinal perforation were analyzed. Results The positive rates of plain radiography, CT and US in the diagnosis
of gastrointestinal perforation were 75.9%, 92.7% and 42.1%, respectively. Other pneumoperitoneum signs (32.8%) were
observed in orthostatic radiograph besides subphrenic free air (73.5%). Moreover, various pneumoperitoneum signs (68.7%)
were observed in supine abdominal radiograph. Focal wall disruption (22.8% ), free intraperitoneal air (86.2%) and gas
bubbles adjacent to the wall (68.3% ) were direct signs of gastrointestinal perforation that can be detected by CT
examination. The detection rate of free peritoneal air which was the direct sign of gastrointestinal perforation in US was
only 1.8%. For plain radiography, there was statistical significance between the positive rates of imaging signs and the sites
or sizes of gastrointestinal perforation. However, for CT and US, no statistical significance was found between the positive
rates of imaging signs and sites or sizes of gastrointestinal perforation. The positive rate of CT in the diagnosis of
gastrointestinal perforation was the highest, followed by plain radiography and then US (all P<0.05). Conclusion For
patients with suspected gastrointestinal perforation, plain radiography should be considered as the first choice for imaging
examination. Meanwhile, it is necessary to improve the understanding of various pneumoperitoneum signs. If no signs were
showed on the plain radiography, US is a preferable choice, and CT should be selected when the image-guided positioning
is required in clinic.
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Tab.1 X-ray signs and definitions of gastrointestinal perforation
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122 CTHES A%k R H GE HiSpeed FX/i £
(GE Yokogawa MedicalSystems, Tokyo, Japan) &, GE
LightSpeed VCT XT %! (GE Healthcare, Milwaukee,
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Ly 132 4 (46.5% ) X 1tk 94 4] (33.1% ) . i ik 16 14]
(5.6%)

AL H 167 61 (58.8% ) , Hor R 1 4]
(0.3%) . B AAER/INE A 40 5] (14.1% ) | 5 RS K25l
9 %1 (3.2%) . B FH 117 6] (41.2%) 5 + 35 7 83 il
(29.2%) , HerPERHE 60 1911 (21.1% ) ERJF A7 (P38 K
SEFRANTLEB ) 23 191 (8.1% ) 5 /N 24 1511 (8.5% ) , Horfizs
7 5411 (1.8%) . [E1 % 19 4511 (6.7% ) 5 K 10 41 (3.5% ) ,
Hor 251 (T 258 RES5 M (B4 ) 36 3 ) bR 1
B AR 5 9 B 1

ALK/ BN T 1 em % 194 41 (68.3%) , 1.
VLR 1~2 ecm & 68 N (23.9%) , FLEHA KT 2 cm
H221(7.8%) o
22 HGFRY

284 % B H T AREIT R — R AL 5462, Horp
248 #,(87.3% ) A R AR 2 W N B i 22 5L, 5 1]
R RFEAE , 31 BIARAEBAYEZ I
221 XZFRM 282 BIARTIT X L4852 , WIE W= N iF
BAMRIES 2 GBI K0 214 41 (75.9%) .

T 7 A X A5 % 253 1), s I s <
IRAES 192 1611(75.8%) . e, UG R Ui B8 AR
186 14 (73.5% ) ; 73 WL HAW S EAEE 83 141](32.8%) ,
FEET b S U 28 4] (11.1% ) , BT X33 2% 5 29 1)
(11.5%) , Jry BR % 52 18 161 (7.1% ) , SV Mg A0 58] T A1k
% 501(2.0% ) , SUREAE | Vi AT R 2% f s AE 45 3 471
(1.2%) o 77 151 [R) s 38 7% R S i 25 <A D L At <R
fiE, 6 1) H B HA SR AE

FHAMEMY X 353 134 0] (P45 123 ] CT
HAE AR ), WIS B N B R AE & 92
(68.7%) o AT 7 < HIAE 37 6 (27.6% ) T IX i
5 37 11(27.6%) iR iESEAE 24 61 (17.9%) R BR
PR35 S AE 16 1] (11.9% ) | A2 I & /NS AE 18 4
(13.4%) BUEETE 14 41 (10.4% ) HRIRBHF W2 AE 12



3 ARG, X CT R H i L2 Wi i A AR - 319 -

%1 (9.0% ) . [B T Ak 10 1] (7.5% ) . &\ B g 1k 9 i
(6.7%) . = FATE 341 (2.2%) JTEEIKAE 3 1 (2.2%) , [E )
A BRAE 2 WA A IH R R R4S 1491 (0.7%) o
AL A UL B VAE RS TE AN AR BRAE

X ZRAFE G BH %5 2 F LA AN 28 FL /N 22 [] )
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( X’ =2.69, P=0.11).,
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Tab.2 Relationships between perforation sites and positive rates of

imaging signs

X RMF4 CTHES USTES

AL
FEPE  BAME BEPE BAE FHEE B

B 136 30 73 4 31 57
T 65 17 28 3 18 32
N 7] 7 17 10 2 9 10
N7} 6 4 3 0 5 2
P1H X’ =28.7,P<0.05 P=0.37* P=0.32%

* Fisher # ¥ % &
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Tab.3 Relationships between perforation sizes and positive rates of

imaging signs

XZMES CTHF4: US4
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FEPE B BEE B FEPE B
EHZE/NMFlem 153 39 80 8 42 77
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BHEKTF2em 12 10 8 1 4 7
P{E X’ =7.3, P<0.05 P=0.26* X' =2.4, P>0.05

* Fisher 24 ¥ WE & ik
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US 42.1%) Z (B PIG ELAe e 4. phe 4 vl i, X 2%
SN H A S LA BH IR T US (P<0.05) , i CT IR
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Tab.4 Pairwise comparison of the positive

rates of 3 kinds of imaging examinations

LI H X E P{H
X% vs CT 15.7 <0.05
X%k vs US 51.1 <0.05
US vs CT 77.9 <0.05
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{51 st <757 MRS X 2R AR X IR Ui S AR A R R
H73.5% 0 BT UE S AR H R S M i T B G
F LB AL RN i P RS L
KF LR Ay e A i AR A il B L
G g fL 0 2 LN K SR FL IS S A R T R
U R AR R B S3 R 82.7% . 79.2% . 26.3% .
50.0%. BR TR FUF S SURNMESN 3l 37 67 I8 X e
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