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Table 1. Patients Characteristics and Modalities of Confirmation Tests

Intussusception No intussusception Total
(N=120, 52.6%) (N=108, 47.4%) (N=228)
Age [month]
Mean £ SD 241 = 194 264 £ 17.1 25.3 £ 18.2
(range) (4 - 121) (1 - 119) 1 - 121)
Gender
Male 80 (66.7%) 58 (53.7%) 138 (60.5%)
Female 40 (33.3%) 50 (46.3%) 90 (39.5%)

Confirmation tests
Ultrasonography

Contrast enema

46 (38.3%)
74 (61.7%)

67 (62.0%)
41 (38.0%)

113 (49.6%)
115 (50.4%)

*SD: standard deviation



Figure 1. Target sign. This erect abdominal radiograph shows a
soft-tissue mass (long arrow) containing concentric circular
areas of lucency (short arrow) in the right upper quadrant

abdomen.



Figure 2. Meniscus sign. This erect abdominal radiograph reveals a
crescentic gas (arrow) within the colonic lumen that outlines

the apex of the intussusceptum.



Figure 3. Fecal impaction. This supine abdominal radiograph demonstrates

speckled fecal materials in the entire colon.



R. ERECT [?
f;f

Figure 4. Ileus. (A) Paralytic ileus. This erect abdominal radiograph
shows small multiple air-fluid levels (B) Mechanical ileus.
This erect abdominal radiograph reveals multiple dilated small
bowel loops with air-fluid levels, and step ladder appearance

with visible colon gas.
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Table 2. Plain Abdominal Radiographic Findings in 228 Patients with

Clinically Suspected Intussusception

Intussusception  No intussusception Total
(N=120, 52.6%) (N=108, 47.4%) (N=228)

Unremarkable 40 (33.3%) 65 (60.2%) 105 (46.1%)
Target sign 71 (59.2%) 12 (11.1%) 83 (36.4%)
Meniscus sign 28 (23.3%) 4 (3.7%) 32 (14.0%)
Fecal impaction 5 (4.2%) 26 (24.1%) 31 (13.6%%)
Paralytic ileus 1 (0.8%) 3 (2.8%) 4 (1.8%)
Mechanical ileus 1 (0.8%) 2 (1.9%) 3 (1.3%)

_12_



Table 3. Relationship between Specific Findings and Diagnosis of

Intussusception
Intussusception | No intussusception
Specific findings® (+) 72 13 85
Specific findings® (-) 48 95 143
120 108 228

“Specific finding: target sign or meniscus sign
(p=.00)

Sensitivity = 60.0%

Specificity = 88.0%6

Accuracy = 73.2%

PPV = 84.7%

NPV = 66.4%

Odds ratio = 10.962 (95% CI = 5525 - 21.747)
Relative risk = 2.524 (95% CI = 1.970 - 3.233)

*CI: confidence interval

_13_



Table 4. Relationship between Target Sign and Diagnosis of
Intussusception
Intussusception | No intussusception
Target sign (+) 71 12 83
Target sign (-) 49 96 145
120 108 228
(p=.00)

Sensitivity = 59.2%
Specificity = 88.9%
Accuracy = 73.2%
PPV = 85.5%
NPV = 66.2%

Odds ratio = 11.592 (95% CI = 5.746 - 23.387)
Relative risk = 2.531 (95% CI = 1.983 - 3.232)

*CI: confidence interval

_14_



Table 5. Relationship between

Meniscus Sign and Diagnosis of

Intussusception
Intussusception | No intussusception
Meniscus sign (+) 28 4 32
Meniscus sign (-) 92 104 196
120 108 228
(p=.00)

Sensitivity = 23.3%
Specificity = 96.3%

Accuracy = 57.9%
PPV = 87.5%
NPV = 53.1%

Odds ratio = 7.913 (95% CI = 2.675 -

23.408)

Relative risk = 1.864 (95% CI = 1.529 - 2.273)

*CI: confidence interval

_15_



Table 6. Clinical Characteristics of

120 Patients with Confirmed

Intussusception
Confirmed ) Symptoms
intussusception Onset time
h
(N=120) thour] ! : ’
Specific findings® (+)
14. 4 24 2
(N=72) ) 6
Specific findings® (-)
20. 11 1
(N=48) 07 50
(p=.104) (p=.439)

dSpecific findings: target sign or meniscus sign
PSymptoms: abdominal pain, bloody stool, or nausea/vomiting

_16_
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Figure 5. False positive diagnosis of the target sign. (A) This supine
abdominal radiograph shows suspected right upper quadrant
soft tissue mass with internal air density (arrow). (B) On this
erect abdominal radiograph, the internal air density disappears.
It suggests that the suspected target sign of the supine
abdominal radiograph is summation of small bowel gas and

right kidney shadow.
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Figure 6. False positive diagnosis of the meniscus sign. (A) This erect
abdominal radiograph shows a crescentic gas (long arrow)
within the colonic lumen of the right upper quadrant abdomen.
Also noted is intraluminal air bubbles (short arrow) between
colonic wall and fecal material. (B) The image of contrast
edema shows smooth fade-out of the barium contrast margin

(arrow) in the ascending colon, suggesting fecal material.
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Diagnostic Role of Plain Radiography in Intussusception

Hwang, Eun Taeg

Department of Radiology
Graduate School

Keimyung University

(Supervised by Professor Lee, Hee Jung)

(Abstract)

Intussusception is a condition in which part of the small or large
intestine i1s invaginated into the distal colon, causing acute intestinal
obstruction. Chronic intestinal obstruction may cause complications such
as bowel necrosis and bowel perforation; thus, diagnosis and proper
treatment are important. Abdominal ultrasound or contrast enema 1is
performed to confirm clinically suspected intussusception. Following
diagnosis, ultrasound or fluoroscopy—guided hydrostatic reduction
technique can be wused for treatment. However, abdominal plain
radiography is used to exclude bowel perforation prior to performing
reduction as bowel perforation is a contraindication for reduction. In
addition to excluding bowel perforation, it is known that the "target”
and "meniscus” signs on the plain abdominal radiographs are useful for

diagnosing intussusception. However, based on published studies, the
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specific diagnostic values differ. Therefore, in this study, we aimed to
evaluate the diagnostic values of the target and meniscus signs. To this
end, abdominal plain radiographic findings were analyzed in 228
clinically suspected intussusception patients who were confirmed by
abdominal ultrasound or contrast enema. The target or meniscus sign
showed a statistically significant difference between the groups
diagnosed with or without intussusception (p=.00). It showed a
sensitivity of 60.0%, specificity of 88.096, accuracy of 73.2%, positive
predictive value of 84.7%, and negative predictive value of 66.4%,
showing high specificity and positive predictive value. In conclusion,
plain abdominal radiography appears to be useful not only to exclude

bowel perforation, but also as a diagnostic tool for intussusception.
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