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Value of ultrasonography combined with radiology in the evaluation of treatment methods

for meconium peritonitis in newborns
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[Abstract] Objective: To explore the value of imaging in the diagnosis of neonatal meconium peritonitis and the selection of
treatment methods. Methods: We retrospectively analyzed the clinical, ultrasound and radiological manifestations and treatment
results of 83 neonates, which were diagnosed as meconium peritonitis, from January 2018 to December 2022. The children were
divided into the surgical group and the non-surgical group, and the manifestations on ultrasound and X -ray examination such as
peritoneal calcification , meconium pseudocyst, intestinal obstruction, volvulus, ascites, and pneumoperitoneum were analyzed. Results:
Eighty three neonates (48 males and 35 females) were diagnosed as meconium peritonitis in this period. All patients received
ultrasound and X-ray examination after admission. Among them, 61 cases(73.5%) required surgical treatment, and 22 cases (26.5% )
were successfully treated non - surgically. The occurrence rates of three imaging manifestations, including intestinal obstruction
(ultrasound 24/61, radiography 32/61) , ascites (ultrasound 27/61) , and intestinal torsion (ultrasound 13/61) , were higher in the
surgical group than the non-surgical group (P < 0.05). The presence of pneumoperitoneum signs in the surgical group was also higher
than the non-surgical group, but the number of cases was not enough to show statistical significance. There was no statistical difference
in the proportion of multiple calcifications and meconium pseudocysts between two groups. Conclusion: Imaging findings that
predicted the need for surgery were intestinal obstruction, ascites, volvulus and pneumoperitoneum. Neonates only with multiple
calcifications in the peritoneum can be successfully treated non-operatively. Children with meconium pseudocyst do not need surgery if
they do not have the above manifestations.
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A': Abdominal ultrasound reveals wide dilation and fluid accumulation in the lower abdominal intestinal cavity, as well as thickening of the intestinal
walls. B: Ultrasonography shows cystic hypoechoic areas in the abdominal cavity , characterized by multiple dense punctate echogenic calcifications and
strong echogenicity of the posterior wall. There is also significant fluid accumulation in the intestinal spaces. C: Ultrasonography detects multiple irregular
calcifications within the abdominal cavity.
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Figure 1 High-frequency ultrasound findings of meconium peritonitis (MP) in neonates

] b

A': X-ray shows minimal gas filling in the abdominal intestinal cavity with clustering in the central abdomen (— as shown). Suspected diagnoses
are intra-abdominal fluid accumulation and pneumoperitoneum. B : CT scan reveals significant fluid accumulation with gas-fluid levels in the abdominal
cavity. Gas echoes are visible in the left central abdomen(— as shown). C:CT scan demonstrates the presence of free gas shadows in the abdominal cavity,
as well as multiple calcifications in the lower left central abdomen (— as shown ). D: Intraoperative image displays collapsed and occluded intestinal
segments(—> as shown). The remaining bowel loops are significantly dilated, with swelling of the intestinal wall. Adherent yellow meconium-like material

is observed on the intestinal wall and peritoneum.
E2 MPHEILIEMESAFRARBI RPRIA

Figure 2 Radiographic and intraoperative findings of meconium peritonitis(MP) in neonates
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Peritoneal calcification 53(63.9) 56(67.5) 0.624
EREcWIREN IR A S s %%I)L‘i/j BAGIFEX Meconium pseudocyst 20(24.1) 31(37.3)  0.064
brER . K240 T 3R A LT MP ‘L/?\Hfﬁ Intestinal obstruction 33(39.8) 25(30.1)  0.193
HEA P, B 22 B0 A R A e M L iR Pneumoperitoneum 4(4.8) 10(12.0)  0.094
85.5% , 3 ARG I HOBRIZ K LB R R Ascites 13(15.7) 31(37.3)  0.002

SER R 2E B G X (=8.75,P < 0.05) ., Volvulus 0(0) 13(15.7) <0.001
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Table 2 Statistical analysis of accuracy rates by different

[n(%)]

examination methods

Methods
Diagnostic Radiological Combined
Ultrasound Lo .
results ( -83 ) examination examination
" (n=83) (n=83)
Confirmed 59(71.1) 55(66.3) 71(85.5)
Unconfirmed ~ 24(28.9) 28(33.7) 12(14.5)
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Table 3 Summary of imaging findings in the surgical and

non-surgical MP patients (n)
Imaging indings el Nl
Ultrasound
Peritoneal calcification 42 14 0.654
Meconium pseudocyst 22 9 0.687
Intestinal obstruction 24 1 0.002
Pneumoperitoneum 9 1 0.207
Ascites 27 2 0.003
Volvulus 13 0 0.018
Radiological examination
Peritoneal calcification 40 13 0.587
Meconium pseudocyst 15 5 0.861
Intestinal obstruction 32 1 <0.001
Pneumoperitoneum 3 1 0.289
Ascites 12 1 0.094
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Table 4 Clinical manifestation and treatments of MP with different classification

Clinical Intestinal obstruction Peritonitis
Asymptomatic
features Complete Incomplete Diffuse peritonitis Localized peritonitis
Clinical None Severe vomiting; Minor vomiting; Severe toxemia; Mild symptoms;
presentation constipation; mild abdominal significant abdominal intermittent vomiting;
significant distension; distension; able to eat and pass
abdominal normal compromised stools
distension defecation respiration
Imaging Calcifications Scattered Calcifications; Multiple Calcifications;
findings calcifications; minimal calcifications; encapsulated
dilated bowel loops; dilatation of bowel multiple intestinal pneumoperitoneum;
step ladder gas-fluid loops; adhesions; meconium pseudocyst
levels; pelvic gas; subdiaphragmatic free
ascites; less gas-fluid levels gas
subdiaphragmatic
free gas
Treatments Informed of risks  Urgent surgery Conservative Urgent surgery Subacute surgery or
and close clinical treatment conservative treatment

follow-up
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