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Imaging Findings of
Gastrointestinal Emergency
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Acute abdomen is a condition with sudden abdominal pain that may require immediate surgi-
cal treatment. The causes of acute abdomen in pediatric patients are diverse, and can be cate-
gorized in broad range from diseases requiring surgery to diseases requiring medication or
clinical observation only. The role of the imaging study in children with acute abdomen is to
distinguish between patients who need medication and patients who need surgery by identify-
ing diseases that cause abdominal pain, if possible. Since intussusception and appendicitis are
the leading causes of acute abdomen requiring surgical treatment in children, it is important to
exclude intussusception in young infants complaining of acute abdominal pain and exclude
acute appendicitis in older children with acute abdomen. In this paper, we introduce intussus-
ception, acute appendicitis, midgut volvulus, Meckel’s diverticulum and duplication cyst, which
has characteristic imaging finding of the disease that can cause acute abdomen in pediatric
patients.

Index terms Abdomen, Acute; Intussusception; Appendicitis; Volvulus of Midgut;
Meckel Diverticulum
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Fig. 1. Intussusception.

A-C. Short-axis ultrasound images show concentric rings composed of multiple layers of bowels. The hyperechoic mesenteric fat (arrows)
rolled into the intussuscipiens and the lymph nodes (arrow with dotted line) in the mesentery are visible within the intussuscipiens.

D. Long-axis ultrasound image shows a typical ‘sandwich sign’ with two layers of hyperechoic mesenteric fat (*) between multiple hypoechoic
bowel walls.

E. Plain radiography shows typical ‘meniscus sign’ (arrows), that air trapped between the mass like increased opacity of intussuscepted bowel
loops (annotate with ‘Intu’) and the colonic wall (intussuscipiens).

P =intussuscipiens, T = intussusceptum
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Fig. 2. Normal appendix.

A, B. Longitudinal (A) and short-axis (B) ultrasound images show a collapsed normal appendix (arrows)
with a diameter of less than 7 mm. The normal appendix is a tubular structure that is connected to the ce-
cum, multiple concentric layers with alternating hyperechoic and hypoechoic layers are preserved.
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Fig. 3. Appendicitis.

A. Longitudinal ultrasound image shows fluid filled dilated appendix with appendicolith (*), showing intra-
luminal echogenic nodular lesion with posterior acoustic shadowing.

B. On short-axis ultrasound image, the anteroposterior diameter of the appendiceal tip is increased upto 13
mm.

C-E. Axial (C and D) and coronal (E) CT images show fluid filled dilated appendix with appendicolith (dotted
arrow) and per|append|ceal fatinfiltrations (arrows).

Appendix 1 Appendix

800 jksronline.org



cHQjcé&JQJ#iEJXI

CHetH Abolts|X| 2020;81(4):794-805

=% eH(Midgut Volvulus)

4 G2 % ol4) )% (intestinal malrotation)ol] SHHE &0 2 o] APzt S
(superior mesenteric artery) 392 AlAREO 2 57510} Ho]A| H= Aejolct. o]= % o]
d 3Aoll B mesentery)2] F2F 27} FobA Slol fA 21 75t AdEe] 7] wiwel]
AYohs Zo® dEA Qo). o= XYAR] 37 4o r SA4AQ S5 52 TR Jt

4
U 712 o ASEl GFHY T U HHEEE ALE So] B3 golnl, SuHE w4 A 5]

7|1zt

it
o

B e T AR QUG AR B4 B oAl AT 4 STk, B3 T B A

o
= TR ulsto] ol u A} 2712 Ko} HlSo]Holoq F7 Qe RIT Ak 1A

% 7+5-(bulb)7t ®TrE| o] QoA Aol A% o5} ot 7kA7} Eol5 0] double bubble sign’

A& Ho|7| = Hk(35). 221 HAP} “primary imaging modality of choice”® g7} &3ke]

Q=2 Z o]} FHL QAT 4~ 9}, HAFH o 2 AR ebyule. ARrErakEal o]

S-Zol| fx|aoF sh=t], %Mo) S| 2Fol| XIS AFol] X|T u] A o]} FHE 9

Aot "o 578 o] WAsAl HH 10l A Ahso] ARt FUE S o® AR

(clockwise) 2.2 ]3] “whirlpool sign”2 EolA| Ht}. o] Al mZe] GAfollA of 2 4t
]_

o
ofN
jabad
lo
U
ox
o
r\l
1=
=
2,
2
0
T

w4 4 9lth(Fig. 4) (36, 37). HFHol| Abg7takz o 2 7gmfo] 3
(counterclockwise) 2 &2 3] oh= A2 F742] A4 |- 0= QIgh A/t Flol 2 W&l 4ol
oFh(38). ololl AlAEFFS] S B Aloll= 37 £5S Q5h, SIAAREO R 35 A]

| Kgyato] o] S{EA WSyt AR A EH

Fig. 4. Midgut volvulus.
A-C. Typical ‘whirling sign’ that the mesenteric vessels are twisted in the clockwise direction around the superior mesenteric artery, is shown
on transverse ultrasound( ) color Doppler( ), and CT images (C).

https://doi.org/10.3348/jksr.2020.81.4.794 801



Ao} eix} Q& 22 Elsto| A AA |- :I |_ | ﬁ;ll-il x |

- O

7§ 3|9 ak(ileocecal valve) O 2EE] 60 cm ©|u] Lot 5]&ke] A7l o
teric border)ol] 'EAYstct oiAl=

S 4 It} o] 71y £

].
ol Wtk EAS w2 A4 ol 531 o] Sl Bl o] BuiEo] 2Ee Ao
.9 %

i)
N
gl
i)
WE
olv
ol
N
2
irs
o
=
Ne)
O
=
=
o]
@
=
I
&
" B
)
—t
=
S
V2]
8
5
ilo
of
olr
=
o
P~
ox
o
=
12
ffo
ik
¢
o

(omphalomesenteric band)2 & Q13 4% 978 §lslo] %]— ﬁﬂ’ﬂi% ?:_‘27,—:! 4 9}2@], il
A

o
Aldol & =7t Ho] FFA S0l ik 4= k. wiA

Fig. 5. Meckel’s diverticulum.
A. Ultrasound image shows a cystic dilated tubular structure of torsed Meckel’s diverticulum (M).

B. ColorDoppler image shows increased vascularity due to inflamed hyperemia around torsed Meckel’s di-
verticulum (M).

C. CT shows the torsed diverticulum (dotted arrows) with high attenuated contents and combined fluid
filled dilated small bowel loops due to small bowel obstruction.

D. Hot uptake at the right lower quadrant (arrowhead) in 99m-Tc pertechnetate scan indicate the presence
of ectopic gastric mucosa of Meckel’s diverticulum.
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Ultrasound image shows the charac-
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ic duplication cyst: an inner hyper-

echoic lining containing the mucosa
of the intestine (arrowheads) and the

outer hypoechoic layer of smooth

muscle (arrows), closely attached to

the gastrointestinal tract.
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