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Usefulness of Ultrasound in Pediatric Right Lower Abdominal Pain
~ Correlation between sonographic results and clinical findings —

Mikiko Miyasaka

Department of Radiology, St. Marianna Universily School ol Medicine

Abstract| The purpose of this study was to investigate the uselulness of sonographic
diagnosis in children with right lower abdominal pain,

A consecutive series ol 298 children with right lower abdominal pain underwent
graded compression method. There were 153 boys and 145 girls with a mean age of
10 years. Materials were classilied into four groups according to physical examina-
tion including tenderness('l'), rebound tenderness(R) and muscle guarding(M). For
cach case, the sonographic diagnosis at the time ol examination was compared with
the clinical and/or surgical diagnoses.

In all 298 cases, sonographic diagnosis of acule appendicitis had a sensitivity of
86%, specificity of 96%, and accuracy of 91%. For each ol the four groups, sensilivity,
specificily and accuracy of ultrasound were 72%, 95%, and 89% in group T, 89%, 97%,
and 92% in group TR, 89%, 100%, and 93% in group TM, and &9%, 100%, and 91% in
group TRM, respectively.

Among these four groups, no slatistical signilicant differences were found in the
mean value of WBC counts and CRP, or mean duration ol disease.

There were 22 false negative cases and 6 [alse positive cases according to the final
diagnoses. Thirteen ol 22 [alse negalive cases were Lreated by surgical management.
whereas all of 6 lalse posilive cases were treated with conservalive management,
Among 63 ol the 139 true negative cases, there was a variely ol sonographic lindings
other than appendicecal abnormality, comprising intestinal and/or mesenterie, and
ovarian abnormalities. Sonographic findings were well correlated with the final diag-
noses. Filty-nines of these 63 cases were able to avoid emergency laparotomy.

Ultrasound is thought to be a reliable diagnostie tool in children with right lower
abdominal pain, not only to make diagnosis of appendicitis but also to make alterna-
tive diagnoses, regardless of the severity of the patient’s symptoms or clinical signs,

Key wor@ Children, Right lower abdominal pain, Appendicitis, Ultrasound,
Physical examination
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Table 1. Results of sonographic findings in diagnosis of appendicitis( n =298)

Evidence of appendicitis on
surgery and/or follow up

positive negative total
Evidenc.e .of positive 131 cases 6 cases 137 cases
appendicilis
on ultrasound negative 22 139 % 161
total 153 145 298

#In 63 of 139 cases, ultrasound demonstrated a variety of abnormalities other than appendicitis

Tahble 2. Results of sonographic findings in diagnosis of appendicitis in each group

(n =298)
Evidence of appendicitis
Group | onsurgery and/or follow up total
positive negative
T 23 cases 9 cases 28 cases
ks TR 32 1 33
. | positive ™ 3 0 3
E\'lder:;eltf% TRM 68 0 68
appendicitis -
) - I 9(3) 96040) 105(43)
o TR 4(1) 28(14) 32(15)
TRERRE M 1(1) 64 | 7(5)
TRM 8(3) 9(5) 17(8)
T 32(3) 101C40) ‘ 133(43)
o] TR 36(1) 29(14) | 65(15)
o T™ 9(1) 6(4) 15(5)
TRM | 76(3) 9(5) | 85(8)

Numbers in parenthesis are cases with abnormal sonographic [indings other than

appendicilis among true or [alse negative sonographic results.
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Fig. 1 Non-perforated appendicitis (phlegmonous appendicitis).

15-year-old boy presented with right lower abdominal pain. The patient

was classified as group TR. WBC count and CRP were 12,400/mi and 5.0mg/dZ¢

respectively.

a:Transverse scan ol the right lower abdomen showed swollen appendix.
Anechogenic submucosal layer was well maintained.

b:Another scan showed a target appearance with continuous echogenic sub-
mucosal layer.

Fig. 2
Perforated appendicitis.

8-year-old boy presented with
right lower abdominal pain.
The patient was classified as
group TM. WBC count and CRP
were 16,900 /mi and 7.2 mg/df
respectively.

a:Transverse scan of the right
lower abdomen showed swoll-
en appendix with indistinct
echogenic submucosal layer.

:Another transverse scan show-
ed a rounded, noncompressihle
appendix. Increased periappen-
diceal fal was noted.
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Table 3. Mean value of WBC count, CRP and duration of disease in each group

WBC (/mi) BRP (g/aly g Smaigal
Group T 11,5185, 067 T 2.8=4.0 T 62+135 T
TR 12,297+ 931 . 2.7x4.0 : 3023 3
™D 13,480+4,762 > 4.043.8 |° 32630 O
TDR 15,962+ 4, 933 T.9£7.4 ¢ 37436
Data are means * standard deviations
NS indieate no statistical significant difference (P>0.01).
Table 4. Final diagnosis of false negative cases (n =22)
cases with operative cases with
Group management (n =13) non-operative Total

calarrharis

phlegmonous gangrenous

perforated | management (n =9

T | cases 0 cases 0 cases | cases T cases 9 cases
TR 0 | 2 0 1 4
™ 0 0 0 0 1 1
TRM 4 2 2 0 0 8
total B 4 1 9 22
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Tahle 5. Final diagnosis of false positive cases (n =6)

Group | mesenteric adenitis acute gastroenteritis total
) 2 cases 3 cases 9 cases
TR 1 0 1

™ 0 0 0

TRM 0 0 0

total 3 3 6

Table 6. Final diagnosis in cases with true negative sonagraphic results (n =139)

7 B Group
B TR ™  TRM
(n=96) (n=28) (n=6) (n=9

No evidence of abnormalitly | 56 cases 14 cases 2 cases 4 cases T6 cases
Enterocolitis 9 1 0 2 12
Henoch-Schénlein purpura 3 0 0 0 3
il A T T
[ntussusception 1 1 0 0 2
Crohn’s disease 1 0 0 0 1
Ovarian cyst 2 0 0 1 3
Total 86 28 6 9 139
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Fig. 3 Mesenteric adenitis with terminal ileitis.

11-year-old boy presented with right lower abdominal pain.

classified as group TM. WBC count and CRP were 7,800/mil and 0.5mg/d¢ respec-

tively.

a:Transverse scan ol the right lower abdomen showed terminal ileal wall thickening.

b:Another transverse scan showed multiple swollen mesenteric lymph nodes as
oval-shaped hypoechoie lesions.

The patient was
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Fig. 4

Henoch—Schdnlein purpura.

7-year-old boy presented with right lower ab-
dominal pain. The patient was classified as
group T. WBC count and CRP were 7,000 /nr
and 2.9 mg/df respectively. Characteristic rash
appeared 1 day later since the onset of abdomi-
nal pain.

a:Transverse scan ol the right abdomen showed
long segmental terminal ileal wall thicken-
ing.

b:Another scan showed thickened terminal ileal
wall measuring approximately 5 m.
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