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CASE REPORT

Point‑of‑care ultrasound identification 
of pneumatosis intestinalis in pediatric 
abdominal pain: a case report
Vigil James  , Aswin Warier, Khai Pin Lee and Gene Yong‑Kwang Ong*

Abstract 

We describe a case report of an infant with intussusception who presented to a pediatric emergency department 
with diarrhea and increased irritability. Pneumatosis intestinalis (intra-mural air) detected on point-of-care ultrasonog‑
raphy (but not apparent on plain abdominal radiographs) alerted the emergency physicians towards the severity of 
disease process.
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Background
The presence of intramural air in the bowel wall or pneu-
matosis intestinalis in pediatric population can be due to 
wide range of abdominal and non-abdominal conditions. 
Abdominal conditions include necrotizing enterocolitis, 
ileo-colic intussusception with bowel ischemia, venous 
occlusion of the bowel vasculature and inflammatory 
bowel disease [1–4]. Non-abdominal conditions that 
can result in pneumatosis intestinalis include asthma, 
bronchopulmonary dysplasia, post-bone marrow trans-
plantation, congenital heart disease, juvenile rheuma-
toid arthritis, hemolytic anemia and generalized vascular 
hypo-perfusion [5, 6].

Children with acute intussusception present with 
severe abdominal pain to the emergency department 
(ED) [7]. For children who are appearing prostrated and 
sick with signs of bowel obstruction, urgent interven-
tions towards diagnosis and management are vital to 
decrease morbidity and mortality. A point-of-care ultra-
sonography (POCUS) done by the emergency physician 
is shown to be associated with faster diagnosis time in a 
large variety of conditions [8–12] and use of POCUS to 
diagnose intra-abdominal pathologies is becoming more 
popular [13]. This case is the first description of the use 
of POCUS by pediatric emergency physicians to detect 

pneumatosis intestinalis in acute abdominal pain in 
children.

Case
A 3-month-old baby boy, who was previously well, pre-
sented with diarrhea for 1  day and 1 episode of blood 
in the stools. There was history of increased irritability, 
poor feeding and drawing up of the legs during the crying 
episodes. He was lethargic on examination with a heart 
rate of 152 per minute, blood pressure of 118/76 mmHg, 
oxygen saturation of 100%, capillary refill of 2–3  s and 
respiratory rate of 40 per minute. On examination, the 
abdomen was distended with an ill-defined mass pal-
pable in the left hypochondrium. He had another epi-
sode of diarrhea while in the ED which also was mixed 
blood and mucous. The initial venous blood gas showed 
a pH of 7.424, PCO2 36 mmHg, HCO3 23 mmol/L, base 
excess −0.6  mmol/L, Na 132  mmol/L, K 3.7  mmol/L, 
iCa 1.21  mmol/L, glucose 7.7  mmol/L and lactate 
1.40  mmol/L. The patient was kept nil by mouth and 
started on maintenance intravenous fluids. A pediatric 
emergency physician specialized in POCUS performed 
an abdominal POCUS using with the low-frequency 
transducer (5–2 MHz) and linear transducer (8–5 MHz). 
This showed the presence of doughnut or target sign on 
the axial sonography in the left upper quadrant (Fig. 1). 
Detailed sonological assessment of the area revealed 
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sub-serosal echogenic foci in the intestinal wall. This 
sub-serosal echogenic foci was suggestive of sonographic 
pneumatosis intestinalis or intramural air (Fig.  1). 
Abdominal X-rays done showed gasless abdominal field 
except in the gastric area (Fig. 2).

Comprehensive ultrasound was done by the radiologist 
showed ileo-colic intussusception with marked thickening 
of the bowel wall. Vascularity was not demonstrated on 
the Doppler and an echogenic foci of intramural air was 
also noted. A trial of pneumatic reduction was attempted 
which was unsuccessful. The patient then underwent 
laparotomy which revealed ischemic terminal ileum and 
caecum. A right hemicolectomy with reduction of intus-
susception and anastomosis of bowel was done. Histo-
pathological evaluation revealed edematous and dusky 
bowel in the resected specimen. Post-operative period 
was uneventful and he was discharged after 5 days.

Discussion
There is a growing interest in using POCUS for diagnos-
tic assistance for intra-abdominal pathologies in ED and 
critical care settings [13]. In this case, we present the first 

report of ultrasound application being used by pediatric 
emergency physicians to detect pneumatosis intestinalis 
in abdominal pathologies.

The diagnosis of intussusception by POCUS requires 
the presence of doughnut or target sign on the axial 
sonography or the pseudo-kidney sign on longitudi-
nal scans [14, 15]. Ultrasound depiction of pneumatosis 
intestinalis in bowel wall in the form of echogenic foci or 
lines is a predictor of non-reducibility during air enema 
with a sensitivity of 47% and specificity of 96% [5]. The 
presence of pneumatosis intestinalis in intussusception 
indicates bowel ischemia [5]. The concurrent presence of 
sub-serosal air significantly decreased the chances of suc-
cessful reduction of intussusception [5]. In our patient, 
the plain film done to detect pneumatosis intestinalis was 
negative for intramural air but the POCUS had detected 
the presence of intramural air. Pneumatosis intestinalis 
appears as echogenic dots and lines in the bowel wall and 
can be easily detected in the edematous, thickened bowel 
[5]. The detection of sub-serosal air is relatively difficult 
because of the presence of concurrent intraluminal air. 
Hence, the presence of the intramural and sub-serosal 
air should be confirmed on both long-axis and short-
axis views of the bowel. The histopathologic diagnosis 
of pneumatosis intestinal can be made on the resection 
specimens by the presence of submucosal or sub-serosal 
empty spaces which is lined by histiocytes and giant cells 
[16].

The POCUS of the abdomen to detect the features of 
small and large bowel pathologies must be done with the 
low-frequency transducer (5–2 MHz) to begin with to get 
a general overview of the abdomen. This must be followed 
up by a systematic scanning of the bowel using the lin-
ear transducer (8–5 MHz). Use of adjuncts such as color 
and power Doppler can give vital information about the 
blood flow in the intestinal wall. The large bowel assess-
ment is started at the right lower quadrant then proceed-
ing upwards along the length of the ascending colon. This 
is then continued to the upper abdomen along the length 
of transverse colon and followed by the descending colon 
till the left lower quadrant [17]. To assess the morphol-
ogy of the small bowel, the scanning must be done in the 
central region of the abdomen. The technique of graded 
compression should be used to obtain an adequate view 
of the small bowel by gently displacing the gas or liquid 
material present within the intestinal lumen [18]. The 
presence of intramural air must be confirmed in both 
short and long axis of the bowel.

The detection of pneumatosis intestinalis by POCUS 
done by the emergency medicine physician can alert the 
treating team towards the presence of an advanced stage 
of intussusception and bowel ischemia. These cohorts of 
patients’ need careful risk stratification and the decision 

Fig. 1  Abdominal POCUS (over left upper quadrant): showing intra‑
mural air (yellow arrow) in intussusception in a 3-month-old
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regarding the need for surgical intervention has to be 
taken at the earliest [5]. It was noted by the authors that 
plain abdominal radiographs (supine and left lateral 
decubitus) in this case study did not reveal X-Ray features 
of pneumatosis despite earlier detection by point-of-care 
ultrasound. The presence of pneumatosis intestinalis may 
help indicate severity in intussusception. Possible ultra-
sonographic risk stratification for operative reduction 
and unsuccessful non-surgical reduction for intussuscep-
tion can be derived based on the presence of intramural 
air [5]. Sonologic detection of pneumatosis intestinalis in 
combination with other findings such as bowel wall 
ischemia (no flow on Doppler), peritoneal fluid and 

enlarged lymph nodes on the ultrasound may prognosti-
cate failure of non-surgical reduction of intussusception. 
[14, 19]. Detection of pneumatosis intestinalis has also 
implications on early detection of enterocolitis especially 
in premature neonates presenting to the ED with gastro-
intestinal symptoms.

In this case, the POCUS result was useful in clini-
cal decision making. Better understanding of the role of 
POCUS in evaluating children’s acute abdominal pain 
and presence of pneumatosis intestinalis can help avoid 
radiation exposure for diagnostic purposes in this radio-
sensitive population. This case cannot be used to make 
conclusions about the epidemiology of intramural air and 
its significance in pediatric gastrointestinal pathologies 
nor the diagnostic accuracy of POCUS for detecting this 
condition in children, but suggests that further research 
into this promising modality is warranted.
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