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 Pediatric intussusception is the most common cause of intestinal 

obstruction in children between 4 and 10 months old. Ultrasound 

examination (USG) is the preferred examination in diagnosing 

intussusception. Periluminar fluid around the area of intussusception is 

associated with a failure of enema reduction and intestinal ischemia. 

Intestinal viability can determines whether to perform bowel resection at 

the time of intervention. The aim of this study is to test whether the 

periluminar fluid around the area of intussusception is associated with 

the presence of necrotic intestinal tissue. This study is a retrospective 

clinical observational analytic study, involving 30 pediatric patients with 

intussusception who had undergone surgery in the Pediatric Surgery 

section of the Dr. Saiful Anwar Malang Hospital, who previously had 

the results of an abdominal ultrasound examination evaluation with 

intussusception images. The parameters of intestinal viability in surgical 

findings are by looking at mucosal color, contractility, and vascularity of 

the intussusception area, which related to venous static and arterial 

pulsation. The data analysis used was correlation test with discriminative 

analysis. The spearman correlation test showed a significant relationship 

between the length, width and broad of the luminar fluid and viability, 

that is the higher of the length, width, and area of the luminar fluid, 

hence the lower viability. Based on the results of the unpaired t-test, the 

cut off point value for the length of the luminar fluid is 2.187, the width 

of the luminar fluid is 1.931, and the area of the luminar fluid is 13.259. 

Ultrasound periluminar fluid images can be considered as a predictor of 
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intestinal viability in pediatric intussusception. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Intussusception is the invagination of one segment of the intestine into another segment [1]. In most 

children, intussusception occurs in the ileum to the ileocaecal plica to the caecum [2]. This is caused by 

tugging of the intestinal vascularization and can lead to ischemia until perforation if not treated promptly 

[3]. The problem in diagnosing intussusception in children was difficult to detect the symptoms early. The 

initial symptom of intussusception is rectal bleeding, which is causing misinterpretation such as bacillary 

dysentery or gastroenteritis. Ultrasound examination (USG) is the preferred examination in diagnosing 

intussusception because it has a sensitivity rate of 97.9%, a specificity of 97.8%, and a negative predictive 

value of 99.7% for cases of intussusception [4]. Periluminar fluid appearance around the intussusception 

area is caused by the presence of fluid trapped between the serous surfaces of the intussusception intestine 

which is an excellent predictor of intestinal necrosis [5]. During surgery, the assessment of viability is 

needed. When intussusception has been released, if the intestine is considered viable then it is not followed 

by resection, but if the intestinal is necrosis then the resection is should be carried out [6]. 

 

2. Material And Methods 

This retrospective clinical observational analytic study was carried out by pediatric patients with 

intussusception who had undergone surgery in the Pediatric Surgery section of the Dr. Saiful Anwar 

Malang Hospital. They previously had the results of an abdominal ultrasound examination evaluation with 

intussusception images. A total of 30 subjects (both male and females) who met the inclusion criteria. 

 

2.1 Study Design 

Retrospective clinical observational analytic study 

 

2.2 Study Location 

Dr. Saiful Anwar Malang Hospital. 

 

2.3 Study Duration 

January 2017 to July 2019. 

 

2.4 Inclusion criteria 

1. 0-18 years old 

2. Patients with intussusception in the Dr. Saiful Anwar Malang Hospital 

3. Patients who had abdominal ultrasound examination evaluation in the Dr. Saiful Anwar Malang 

Hospital 

4. Patients who had undergone surgery and treatment in the Dr. Saiful Anwar Malang Hospital 

 

2.5 Exclusion criteria 

1. Patients with congenital systemic disorders 

2. Patients with other abnormalities were found besides intussusception during surgery 
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3. Obtained poor nutritional status 

4. Patients with chronic disease or being treated for another disease 

 

2.6 Procedure methodology 

After approval by the hospital ethics committee, data were taken from the result of an abdominal ultrasound 

examination evaluation and the result of surgical findings. The result of an abdominal ultrasound 

examination was obtained from the GE Logic E ultrasound machine with L4 - 12t probes and was read back 

by a consultant pediatric radiologist. The surgical findings determined that the intestine with 

intussusception was still viable or not by looking at the mucosal color, contractility, and vascularity of the 

intussusception area, which related to venous static and arterial pulsation. Data was collected and analyzed 

using the Statistical Product and Service Solutions (SPSS) program. 

 

3. Result 

The subjects of this study consisted of 30 pediatric patients, including 20 boys (66.67%) and 10 girls 

(33.33%). The age range of patients was 5 months to 8 years, and most patients at 3 months to 3 years 

(83.33%). From the evaluation of ultrasound data, 13 patients (43.33%) had periluminar fluid images 

(Figure 1) and 17 patients (56.67%) without periluminar fluid images. Data on the results of surgical 

findings showed that of the 30 patients who had abdominal ultrasound results with intussusception, there 

were 20 patients (66.67%) with viable intestinal conditions and 10 patients (33.33%) with inappropriate 

itestinal conditions. From the results of surgery, it was also found that in all samples, the intussusception 

that occurred was the iliocolica type. The ultrasound data then combined with the operating result data. 

Based on the results of the evaluation of ultrasound data and data on the results of surgery, the samples 

were divided into four criteria groups (Table 1): 

 

 
Figure 1 USG patient with periluminar fluid 

 

- Group A : patients with intussusception with ultrasound results found positive periluminar 

fluid then surgical findings were found non viable intestinal conditions 

- Group B : patients with intussusception with ultrasound results found positive periluminar 

fluid then surgical findings were found viable intestinal conditions 

- Group C : patients with intussusception with ultrasound results found negative periluminar 

fluid, then surgical findings were found non viable intestinal conditions 

- Group D : patients with intussusception with ultrasound results found negative periluminar 
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fluid, then surgical findings were found viable intestinal conditions 

 

Table 1. Abdominal ultrasound examination results and results of surgical findings in pediatric patients 

with intussusception 

  Surgical results   Total 
  Non-Viable Viable  

Abdominal ultrasound 

examination results 

Periluminar fluid (+) 8 5 13 

Periluminar fluid (-) 2 15 17 

Total  10 20 30 

 

Based on the table above, it can be calculated the sensitivity, specificity, positive predictive value, negative 

predictive value, and accuracy of periluminar fluid images on abdominal ultrasonography compared with 

the gold standard of intestinal viability based on the results of surgery. 

 

- Sensitivity    = 8 / (8+2) = 80% (CI 95%: 55,2-104,8)  

- Spesificity   = 15 / (5+15) = 75% (CI 95%: 56-94) 

- Positive predictive value    = 8 / (8+5) = 61,5% (CI 95%: 35 - 88) 

- Negative predictive value   = 15 / (2+15) = 88% (CI 95%: 73 - 103) 

- Accuracy             =  (8+15) / 30 = 76% 

 

This study compared the length, width, and area obtained from the results of ultrasound examination on 

organ viability. In this study, the maximum length was 14 mm, the maximum width was 8.1, and the 

maximum area was 121.5 mm. Table numbers 2, 3, and 4 show the t-test results of the average length, 

width, and area of the non-viable group for the length, width, and area of the luminar fluid for the viable 

group, and the difference is significant. The correlation test using the Spearman showed a significant 

relationship between the length, width and broad of the luminar fluid and viability, the correlation 

coefficient number showed a negative relationship, it can be said that the higher the length, width, and area 

of the luminar fluid, the lower the viability. 

 

Table 2. T-test result of luminar fluid length analysis. 

Viability Group Average Standard Deviation 

Non Viable 4.0667 4.47159 

Viabel 1.0000 2.30940 

t hitung = 2.520  

p-value = 0.018  

t tabel = 2.045  

 

Table 3. T-test result of luminar fluid width analysis results. 

Viability Group Average Standard Deviation 

Non Viable 3.6550 3.15282 

Viable 0.8421 1.88601 
t hitung = 3.120  

p-value = 0.004  

t tabel = 2.045  

 

Table 4. T-test result of luminar fluid area analysis results. 

Viability Group Average Standard Deviation 

Non Viable 26.4183 36.79222 
Viable 4.9474 14.66751 
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t hitung = 2.289  

p-value = 0.030  

t tabel = 2.045  

 

Based on the table 5, the average value for the length of the luminar fluid is 2.187, the width of the luminar 

fluid is 1.931 and the area of the luminar fluid is 13.259. Hence, the cut off of the viability obtained from 

the average of the overall data. 

 

Table 5. The average value of overall data 

 Luminar Fluid 

Length 

Luminar Fluid 

Width 

Luminar Fluid Area 

Mean 2.1871 1.9310 13.2587 

N 31 31 31 

Std. Deviation 3.58290 2.77827 27.17437 
Median .0000 .0000 .0000 

 

4. Discussion 

From the data analysis, it was found that the periluminar fluid sensitivity value was 80%, which means the 

ability of periluminar fluid images on ultrasonography to give positive results (the occurrence of non-viable 

intestinal) in intussusception patients was 80%. While the specificity value is 75%, which means that the 

absence of periluminar fluid images on ultrasonography examination gives a negative result (viable 

intestinal) in patients with intussusception by 75%. An accuracy of 76% was obtained, which means that the 

ability of periluminar fluid images on ultrasound to correctly detect all tested subjects was 76%. In a study 

by Del Pozo in 1996, it was found that the sensitivity of periluminar fluid as a predictor of the presence of a 

non-viable intestine was 100%, while its specificity was 92%7. The past study has shown a strong 

relationship between periluminar liquid area and the occurrence of nonviability tissue. This study was also 

supported by a study conducted by Meden et al. in 2007 where the study stated that there was no 

periluminar liquid with the occurrence of more than 3.5 cm intussusception that causing nonviability tissue. 

Then, the average length of intussusception tissue that can become non-viable is 1.9 cm. It can be seen that 

the average length of the luminar fluid in the negative viability group is higher than the average length, 

width, and area of the luminar fluid in the positive group viability, and the difference is significant. So, the 

cut-off results can be trusted and the value can be accounted for. This is a new value that can be applied 

because some journals only state that if a representative is found, the tissue is no longer viable. 

 

5. Conclusion 

Ultrasound periluminar fluid images can be considered as a predictor of intestinal viability in pediatric 

intussusception, which can assist pediatric surgeons in determining the treatment options be taken and in the 

assessment of prognosis. 
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