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Abstract
The use of bedside ultrasound in the emergency department has been gain-
ing favor among emergency medicine physicians and can be invaluable in 
the prompt diagnosis and treatment of acutely ill patients, especially when 
radiology evaluation is unavailable or delayed. Although pediatric ultrasound 
examinations are taught in some pediatric residency programs, they are not 
part of the required pediatric residency curriculum in the United States. This 
is the first case report of a pediatric resident diagnosing intussusception by 
bedside ultrasound in a 4-year-old boy under the guidance of a pediatric 
emergency attending with ultrasound training. This report illustrates the ease 
of using bedside ultrasound even among early learners and highlights its 
potential importance in medical education for fellows and residents. 
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Introduction
The use of bedside ultrasound in the emergency department 
(ED) has been increasing among adult emergency medicine 
physicians and more recently among pediatric emergency 
medicine physicians. Among pediatric emergency fellowship 
program directors, 94% have expressed interest in ultrasound 
skills training,1 with a few pediatric emergency medicine fel-
lowship programs integrating a 2-4 week ultrasound rotation 
into training.2 There have been increasing reports of the use of 
bedside ultrasound in pediatric emergency medicine in cases 
involving pediatric trauma, adolescent pregnancy, and intus-
susception.3-5

 Intussusception occurs when part of the gastrointestinal tract 
telescopes into an adjacent distal segment and is the most com-
mon cause of intestinal obstruction in children between three 
months and six years of age with an incidence of 38 per 100,000 
cases in the first year of life and 31 per 100,000 cases in the 
second year of life.6 If not promptly diagnosed and treated with 
enema reduction, intussusception can lead to intestinal necrosis, 
sepsis, or death.7 The classical presentation of intussusception 
consists of the triad of colicky abdominal pain, bloody stool 
(commonly described as “currant jelly”), and vomiting. While 
the presence of this triad has a positive predictive value of 93% 
for intussusception, it unfortunately occurs in less than 25% of 
cases. Many patients instead present with varying combinations 
of non-specific symptoms including vomiting, abdominal pain, 
excessive crying, or lethargy and may initially be misdiagnosed 
with other abdominal and neurological conditions.8,9 

 While the gold standard for diagnosis of intussusception has 
been contrast enema, the use of ultrasound has been gaining 
favor as the initial study choice due to being non-invasive, 
radiation-free, painless, fast, and relatively low in cost compared 
to other radiological procedures. If evaluation by a radiologist 

is delayed or unavailable, a bedside ultrasound performed by 
a trained physician in the ED can be crucial in reducing the 
time to diagnosis and definitive treatment. Although the test 
characteristics of an ultrasound examination for intussuscep-
tion greatly depend on user experience, multiple international 
studies have shown that the sensitivity and specificity of ultra-
sound are high and range between 96.6% to 100% and 88% 
to 100%, respectively.7,10-13 Studies of radiology residents and 
emergency medicine physicians have suggested that the tech-
nique is relatively easy and can be taught quickly.14 This is the 
first case report of a pediatric resident (KWR) with no prior 
radiology training successfully performing bedside ultrasound 
for intussusception. 

Case Report 
A previously healthy 4-year-old boy presented to an ED with a 
two day history of abdominal pain and non-bilious, non bloody 
vomiting. He was given a suppository for suspected constipa-
tion that resulted in a non-bloody bowel movement and relief 
of pain. However, he returned to the ED the following day due 
to worsening abdominal pain occurring every 5 to 20 minutes. 
An ultrasound was performed and read by the radiologist as 
positive for intussusception. The patient was transferred to a 
tertiary pediatric facility where he was seen by a third year 
pediatric resident (KWR). His examination revealed a soft and 
non-distended abdomen with audible bowel sounds. He had 
tenderness in the right lower quadrant but no palpable mass. 
The rest of the exam was unremarkable. Intravenous fluids were 
started and morphine was given for pain control. The transferred 
patient did not arrive with any radiographic images from the 
referring ED. Under guidance from a pediatric emergency 
medicine attending trained in pediatric ultrasound, the pediatric 
resident performed a bedside ultrasound for intussusception for 
her first time and was able to obtain images of the target sign 
and the hayfork sign typical of intussusception (Figures 1 and 
2). An ultrasound read by the radiologist confirmed the diagnosis 
of ileocolic intussusception, which was successfully reduced 
with contrast enema with gastrografin. The patient was admitted 
for overnight observation per protocol and was discharged the 
following day without complications. 

Discussion
Intussusception has a characteristic appearance on ultrasound. 
Using warm gel and a 10 MHz linear transducer, the examiner 
begins the ultrasound exam at the cecum in the right lower 
quadrant of the abdomen and gradually moves proximally to-
ward the right upper quadrant while aligning the transducer in a 
transverse orientation to the colon until the area of intussuscep-
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Figure 1. Transverse view through the right mid abdomen showing 
the target or bulls eye sign characteristic of intussusception, which 
is formed by a hypoechoic ring (between the two arrows) from the 
edematous walls of the intusscipiens around an echo-dense center 
of the intussuceptum.

tion is encountered; this area sometimes presents as a palpable 
mass.6,10 On longitudinal view, the characteristic hayfork or 
sandwich sign is formed by three parallel hypoechoic areas sepa-
rated by hyperechoic zones. These zones represent the dilated 
intussucipiens containing the intussuceptum and is considered 
pathognomonic for intussusception.15 Alternatively, the appear-
ance of a pseudokidney sign is formed if the intussusception is 
curved and when the mesentery is seen on only one side of the 
intussusceptum.16 The pseudokidney sign is most commonly 
seen on long-axis view.17 On axial view, there is a hypoechoic 
ring from the edematous walls of the intussuscipiens around an 
echo-dense center formed by the interfaces of the mucosal and 
serosal layers of the intussusceptum. This characteristic sign, 
which goes by several names including bulls eye sign, target 
sign, donut sign, or concentric ring sign, may also be seen in 
normal intestinal loops and with space-occupying lesions.16

 With its characteristic appearance on ultrasound, the diagnosis 
of intussusception using ultrasound has been taught successfully 
to physicians and other healthcare providers after relatively 
brief teaching sessions. Since timely diagnosis and treatment 
is essential in preventing the complications of intussusception, 
such skills are invaluable to healthcare providers working on 
overnight hospital shifts, in remote community health centers, 
in third world countries, or in other situations where radiology 
services are not readily available. The value of teaching bedside 
ultrasound diagnosis of intussusception to local physicians and 
nurse practitioners in resource poor settings without access to 

radiology services has been recognized in several international 
case reports.18,19

 There has also been growing interest in bedside ultrasound 
training for pediatric emergency physicians and fellows due 
to the reported ease of use and high sensitivity in early learn-
ers. One study showed that six pediatric emergency medicine 
physicians who completed a one hour long course in bedside 
ultrasound were able to perform the exam with a sensitivity 
of 85%, specificity of 97%, positive predictive value of 85%, 
and negative predictive value of 97% for diagnosing intus-
susception.6 Another study found that a month long training 
course in bedside ultrasound examination enabled five pediatric 
emergency medicine physicians to perform bedside ultrasound 
with a similar positive predictive value for intussusception 
compared to ultrasound performed by trained gastroenterolo-
gists.20 These studies show that different approaches can be used 
to teach novice learners how to diagnose intussusception with 
ultrasound. These approaches provide physicians the benefit 
of a rapid diagnosis, resulting in timely treatment and reduced 
length of stay in the ED—benefits that were also emphasized in 
this study as well as in other case reports of bedside ultrasound 
by emergency medicine physicians.21

Figure 2. Longitudinal view showing the hayfork sign representing 
the apex of the intussusception. The hayfork sign is formed by 
three parallel hypoechoic areas (demonstrated by the three arrows) 
separated by hyperechoic zones, which represents the dilated 
intussucipiens containing the intussuceptum, and is considered 
pathognomonic for intussusception.
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 Our case report illustrates that ultrasound applications may 
also be quickly taught to general pediatric residents working 
in the ED. Although pediatric ultrasound examinations may be 
taught in some pediatric residency programs, they are not part of 
the required curriculum in United States general pediatrics resi-
dency programs.22 Since 2010, University of Hawai‘i pediatric 
residents have been taught bedside ultrasound skills during their 
residency while rotating in the pediatric ED. The focus during 
the second year of residency consists of didactic lectures, hands-
on teaching with pediatric patients, understanding the layout 
of the ultrasound machine and the different transducers, and 
becoming familiar with the concepts of [ultrasound] frequency, 
depth, and gain effect. Simple bedside ultrasound exams such 
as bladder volume evaluation prior to urethral catheterization 
and abscesses and foreign body identification are taught by an 
RDMS certified pediatric emergency physician. During the third 
year of residency, pediatric residents are taught more advanced 
pediatric emergency bedside ultrasound applications such as 
evaluation of pneumothorax, hip effusion, hydronephrosis, 
abdominal pathology, and confirmation of successful intubation. 
Education in the use of bedside ultrasound may be a valuable 
experience for pediatric residents going into primary care, 
subspecialties, global health, or hospital medicine, as illustrated 
by our case report. There may be a growing role for ultrasound 
training within the medical education curriculum for all pedi-
atric residents.  
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