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Purpose: To evaluate the usefulness of high-resolution ultrasonography (US) for the
differentiation of acute perforated appendicitis from non-perforated appendicitis.

Materials and Methods: The high-resolution US features in 96 patients (49 males,
47 females; mean age, 33.8 years; age range, 4-80 years) with pathologically proven
acute appendicitis were evaluated. The following US findings were evaluated for
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Ultrasound (US), Technology

differentiation of acute perforated appendicitis from non-perforated appendicitis:
circumferential loss of the echogenic submucosal layer, periappendiceal fluid collec-
tion, disruption of the serosal layer, asymmetrical wall thickening, maximum overall
diameter > 10.5 mm, and the presence of appendicoliths. The sensitivity and speci-
ficity of the US features in the diagnosis of acute perforated appendicitis were cal-

culated.

Results: All of the US findings, except for appendicoliths, were significantly more

common in the acute perforated appendicitis group (p < 0.001). The sensitivity of
circumferential loss of the echogenic submucosal layer, periappendiceal fluid collec-
tion, disruption of the serosal layer, asymmetrical wall thickening, maximum overall
diameter > 10.5 mm, and the presence of appendicoliths was 85.4, 73.2, 68.3, 70.7,
80.5, and 36.6%, respectively, while the specificity was 65.5, 89.1, 96.4, 98.2, 81.8,

and 80.0%, respectively.

Conclusion: High-resolution US was found to be useful for differentiating acute

perforated appendicitis from non-perforated appendicitis.
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Table 1. Sex and Age of Patients with Perforated and Non-perforat-
ed Appendicitis

Perforated Non-perforated

Characteristics Appendicitis (n = 41) Appendicitis (n = 55) P value
Sex
Male 18 31 0227
Female 23 24
Age
Mean (y)* 337177 339+13.7 0972°
Range (y) 40-77.0 6.0-80.0

Note.—*Values are the mean + standard deviation.
'Chi-square test.
*Student t-test
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Table 2. Appendiceal US Measurement of Patients with Perforated
and Non-perforated Appendicitis

Perforated

Non-perforated

Characteristics Appendicitis (n = 41) Appendicitis (n = 55) p value
Maximum overall diameter (mm)
Mean + SD 126 £20 93+12 <0001"
Range 9.0-17.8 7.1-13.7
Sum of adjacent walls (mm)
Mean + SD 1M2+17 82+ 11 <0001"
Range 8.0-16.6 6.2-12.1

Note.—'Student t-test,
US = ultrasonography

Fig. 2. A 76-year-old woman with acute perforated appendicitis. The
high-resolution US image shows anechoic or low echoic periappendi-
ceal fluid collection (arrows).

Note.—US = ultrasonography

Fig. 1. A 78-year-old man with acute perforated appendicitis. The
high-resolution longitudinal US image shows circumferential loss of
the echogenic submucosal layer.

Note.—US = ultrasonography
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Fig. 3. A 10-year-old girl with acute perforated appendicitis. The
high-resolution longitudinal US image shows disruption of the serosal
layer (arrows).

Note.—US = ultrasonography
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Table 3. Prevalence of US Findings Indicating Appendiceal Perforation

& FRRZONAL 15(36.6%), B4 8IS T4 AR
H 11H(20%) 22 & TR 7ho)) A o= Folgh Xjo]
S Hox] &FH(p = 0.070) (Fig. 5)(Table 3).
o4 W54 TS Xdsk= bl Qo] ZHzo] =2at A
O] QI o Eol = thS 3t ZrH(Table 3). ¥R uts
9] S A2 54 84 54 TR 419 5 351
Of|A] Hof H]w A 122 85.4%2] YIPEES B oLt g4 B
TA F5 BRI 55T & 3604 BolR] 2ot 65.5%2]
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US Findings Perforat(:d=A4p:J)e ndicitis Ap:::d_i[c)iet:zo(ffiﬂ Sensitivity (%)  Specificity (%)  p value
Circumferential loss of echogenic 35 19 85.4 (35/41) 65.5 (36/55) <0007
submucosal layer
Periappendiceal fluid collection 30 6 73.2 (30/41) 89.1 (49/55) <0.001*
Disruption of serosal layer 28 2 68.3 (28/41) 96.4 (53/55) <0.001*
Asymmetrical wall thickening 29 70.7 (29/41) 98.2 (54/55) <0.001*
Maximum overall diamter > 10.5 mm 33 10 80.5 (33/41) 81.8 (45/55) <0.001*
Appendicoliths 15 n 36.6 (15/41) 80.0 (44/55) = 0.070*

Note.—Numbers in parentheses were used to calculate percentages.
*Chi-squre test.
US = ultrasonography

Fig. 4. A 40-year-old woman with acute perforated appendicitis. The
high-resolution transverse US image shows asymmetrical wall thick-
ening. The posterior wall (arrows) is more than 1.5 mm thicker than
the anterior wall (arrowheads).
Note.—US = ultrasonography

72

Fig. 5. A 42-year-old woman with acute non-perforated appendicitis.
The high-resolution transverse US image shows an arc-like surface
echogenic focus with a posterior acoustic shadowing in the lumen of
the appendix.

Note.—US = ultrasonography
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Table 4. Sensitivity and Specificity Analysis of US Findings of Perforated Appendicitis among Groups

Group Numbers _ Sensitivity Analysis : .S!)ecificity Analysis

Sensitivity (%) 95% Cl (%) Specificity (%) 95% Cl (%)
1 90.2 (37/41) 76.9,97.3 83.6 (46/55) 71.2,92.2
2 80.5 (33/41) 65.1,91.2 94.6 (52/55) 84.9,989
3 70.7 (29/41) 545,839 96.4 (53/55) 87.5,99.6

Note.—Group 1: 2 2 among circumferential loss of echogenic submucosa, periappendiceal fluid collection, disruption of serosa, asymmetrical wall thick-
ening, and maximum overall diameter > 10.5 mm; group 2 : > 3 among circumferential loss of echogenic submucosa, periappendiceal fluid collection,
disruption of serosa, asymmetrical wall thickening, and maximum overall diameter > 10.5 mm; group 3 : > 4 among circumferential loss of echogenic
submucosa, periappendiceal fluid collection, disruption of serosa, asymmetrical wall thickening, and maximum overall diameter > 10.5 mm.

Cl = confidence interval
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