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Diagnostic Radiology in Acute
Pediatric Abdomen

Shunsuke Nosaka

Acute pediatric abdomen is a very common clinical prob-
lem. Clinical and laboratory findings, however, are nonspecific
or confusing in many instances. This review article focuses
on strategy in diagnosing acute pediatric abdomen. A vari-
ety of diseases such as appendicitis, gastroenteritis, mesen-
teric adenitis, intestinal intussusception, Henoch-Schélein
purpura, Crohn’s disease, Meckel’s diverticulitis, duodenal
ulcer, congenital biliary dilatation, ovarian torsion, and
anomaly of the internal genitalia are discussed in this article.
Selection of an appropriate imaging modality is essential to
ensure prompt management. In the majority of cases, ultra-
sound can provide specific diagnoses, whereas in others
valuable supplemental information can be obtained. CT will
be reserved for selected patients in whom further informa-
tion is needed. Indications of MR imaging in the manage-
ment of acute pediatric abdomen are currently limited. MR
imaging, however, is indicated on an emergency or semi-
emergency basis in selected conditions including anomaly
of the internal genitalia, ovarian torsion, and congenital biliary
dilatation.
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Fig. 1 (Gangrenous appendicitis. This 12-year-old boy presented with right lower abdominal pain. The patient underwent enhanced CT

as an initial diagnostic imaging procedure instead of ultrasound.

A: CT of the lower abdomen shows no definite evidence of swollen appendix except for a questionable tubular structure medial 1o the iliac
vessels (arrow). This patient was observed through the night without antibiotic administration. Ultrasound was performed because the

symptom persisted.

B: Transverse scan of the right lower abdomen clearly shows the swollen appendix.

Subsequent surgical intervention revealed gangrenous appendicitis.

oW THIEICFHITE A2 L THDH., T2, ANETIE
WMTIEH DD, THHE ORI 2 A5 % 1k e LT
FERENDL T ENH N FETLLENDH LY,
2. US

RN & B L TIRAVN S £, RIRI D D 220909,
L7245 T, &R iae s Bk iEih 2@ v e,
% ke THEEDITEALIIUSTEMiTE 2. USD
Fald, METHLI L, FREMTHLI L, BLUY
TG A LIIELZFMITELZ LETHEY, —), USDH
KA, HRPREORBRIMGT 22, ITRO%ERME:
HZLWwZE, ICHEBRES LW &, 550kl bE
AL EBROREICASELGENLZETHLHD, v
THHL OV AFRHRTH I L ICE DITE A LT
Thr.
3. CT

CTOF IR B A% { T RTINS 5 =
BLUBERMIENCETHE, T, BN ALCT
DA SRS ATS SR L, MR O B L 20, &
PERIESZ I L0, % O/NBHEBOMILEHZIZ2WTCT
037&?@']*&75“%{1”: ENTWBWN, RSB A4 v 7z
0, HEHCTEEFRE L TITo B e 2 T & 7
w%ﬁ%%b,M%thuﬁﬂﬁ#méﬁ%é@gn.
4. MRI

MR E# D 5\ LB EEEEORZEIC L Y, Wk
B EHRE -6 L, & |;| /3 RN R 1S I AL i
ﬂi?ﬁi‘ﬁ?_]_,fl_ﬁ‘ W—Frigfr e b3 8T CELMED
A2z THEYY, 4B sET }:L e ke <z L Eb
ﬂé.$%%ﬂwrﬂbw1 MRID AT A & L CTHa
HBHWIIHER S CHiIn & S AWREE LTIE, PRSI
RE LT - SR E, SRR R, SRR

6

?Lilﬂéﬁ'_'f"zxﬁf"’ﬂ' L NNE SRS E e AT 5N A, £

, JHENRGE A S OFMINIEMR hydrography O FRHLEH T
&*)Zﬁ MR cholangiopancreatography (MRCP) (2 & 1) JE{2 i fY
CATAB L)k o729, 7z, MEROZWIZBVTUS
DB WI T o WIS E IR O EMRIAE I TH 5 L
V) YR, ANBFREOBITICMRIDVE R TH S L3 5
LB 5,

g% RIRROKE LE Jf&ﬁﬁ%

65 % 3= rJl &T LRI LGS, DRERB X UV
BRI Lo LT AMELEOMAERIICEL - T, Al
BB L UGBS TN ARETHELIEWREITTY

e Hl’ikf?)f"'illii, {8l 4 DIEFNZ B TR I
NEHIEIRA RIS BIE & 7 IR B ORI LT o T X
WEBP @G 5 ) A TR O A Y E IR 2
CETHAHY. F7, BAFITERE 5o IAEBIC DWW T,
WHEEEITNI- L AFBEEL LD L I ITITHIRENBEREV

ZEHLHEETHAHY, ::?@,ﬂﬁmmfﬂﬁiéﬁ&
D@VIRBIZDOWT, BT 2 O I iERE L & — i
LRGSO TS T 5.

(e %Tﬁiﬂii‘ﬁ‘

Bk, NBFEROREHEA OP RS TY, 8
H D JAEM: Jx“.j <L_' LTEFBRIZKRNT %b"-” S g%
F2RMTIEHTHALY, NESEREL, Bl
11 LEIL LR v (AT TIERT70%) ).

(SRS T L R ISR 2 FED, - A% R a I H
T A", EEERT-2 v hwW 5 graded compres-
sion method DA PSS S LTSk, /NRGEETH #
OEHEIZT TIZED SN TWBWY | HERBIIZ 31T 5US

HAE g #60% 51%



) (B)
Fig. 2 Gangrenous appendicitis. This 9-year-old girl presented with right lower abdominal pain. Longitudinal (A)and transverse (B)scnograms
reveal a swollen appendix containing a focus of increased echo suggesting appendicolith (arrowhead). Note the absence of submucosal
echogenic stripe and increased periappendiceal echo(*). Subsequent surgical intervention revealed gangrenous appendicitis.
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Fig. 3 Normal appendix. This 14-year-old girl presented with right lower abdominal pain. Transverse (A)and longitudinal (B)sonograms
of the right lower abdomen show a collapsed, non-fluid-filled, tubular structure measuring 3.3 to 3.8 mm in cross-section, indicating nor-
mal appendix.
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Fig. 4 Perforated appendicitis with abscess formation. This 8-year-old girl presented with a few days’ history of right
lower abdominal pain.

A: Transverse sonogram shows a well-defined thick-walled cystic mass in the right lower abdomen (arrows). Diagnosis
of perforated appendicitis with abscess formation was made, and the patient underwent enhanced CT for evaluation of

-
=

the exact extent of the abscess cavity.
B: CT image shows a well-defined abscess cavity.

C: Transverse sonogram after systemic antibiotic administration shows interval decrease in the size of the abscess cavity

(arrows).
This patient underwent interval appendectomy.
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Fig. 5 Mesenteric adenitis with terminal ileitis. This 12-year-old boy presented with right lower abdominal pain.
A: Transverse sonogram of the right lower abdomen shows terminal ileal wall thickening (arrows)draped over the psoas muscle (P).
B: Another transverse image of the right lower abdomen superior to the image shown on (A)reveals a swollen mesenteric lymph node as

an oval-shaped hypoechoic lesion {arrows).
| L

E'jq_

Fig. 8 Intussusception. This 5-year-old boy presented W|th right lateral abdominal pain.
A: Transverse sonogram of the right lateral abdomen shows the “doughnut sign” (arrows).
B: Subsequent conirast enema confirmed the diagnosis of intussusception.

In consideration of the patient's age, surgical reduction was performed.
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Fig. 7 Henoch-Schélein purpura. This
6-year-old girl presented with general-
ized abdominal pain.

A: Transverse sonogram of the upper
abdomen shows thickening of the
duodenal wall measuring 7.5 mm
(arrows). The abdominal aorta is indi-
cated as A. The characteristic rash
developed a few days later.

B: Follow-up sonogram shows improve-
ment of duodenal wall thickening

|1~ (arrows).
(A)

Fig. 8 Henoch-Schélein purpura. This 7-year-old girl presented with a 4-day history of right lower abdominal pain. Transverse (A)and
longitudinal (B)sonograms of the right lower abdomen show terminal ileal wall thickening (arrows). The characteristic rash developed a
few days later.
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Fig. 9 Crohn’s disease. This 13-year-old boy presented with right
lower abdominal pain. Transverse sonogram of the right lower
abdomen shows typical transmural thickening of the terminal il-
eum (arrows). Subsequent contrast study of the small bowel showed
the typical appearance of Crohn’s disease (not shown).
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Fig. 10 Meckel's diverticulitis. This 4-year-old boy presented with
right lower abdominal pain. Transverse sonograrm of the right lower
abdomen shows a blind-ending structure with pedunculated ap-
pearance (arrows). Subsequent surgery confirmed the diagnosis
of Meckel's diverticulitis.
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Fig. 11 Congenital biliary dilatation. This 5-year-old boy presented with right hypochondral pain.

A: Longitudinal sonogram of the right upper abdomen shows a well-defined cystic mass in the hepatic hilum (arrows). Subsequently, the
patient underwent semi-emergency MR imaging for the evaluation of a possible abnormal arrangement between the common bile duct
and pancreatic duct.

B: MRCP (8000/1250/2) shows cystic dilatation of the common bile duct as well as an abnormal arrangement between the common bile
duct and pancreatic duct (arrow).

C: Intraoperative cholangiogram confirms the findings seen on MRCP.

(A)
Fig. 12 Adnexal torsion. This 12-year-old girl presented with sudden onset of lower abdominal pain.
A: Transverse sonogram of the lower abdomen shows a solid mass (arrow)behind the uterine body (U).
B: Subsequent contrast-enharced CT image shows lack of contrast enhancement of the mass seen on ultrasound.
Emergency surgery revealed necrosis of the ovarian cyst with torsion.
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