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Approach to Pediatric Abdominal 
Pain in the ED: Part II

Abdominal pain is challenging in pediatrics. This two-part series deals with must-
not-miss diagnosis and common etiologies of abdominal pain. In this second part, the 

authors focus on toddlers and older children.

— Ann M. Dietrich, MD, Editor

Acute abdominal pain is a common chief complaint among pediatric emergency 
department (ED) patients. Part I of this two-part series on pediatric abdominal 
pain discussed background information, pertinent pathophysiology, the general 
approach to the initial history and physical examination of a child with abdominal 
pain, and a suggested age-based differential diagnosis. Part I also reviewed emergent 
as well as common, benign causes of abdominal pain in neonates. Part II will focus 
on the etiologies of abdominal pain in the infant and toddler/child. Abdominal pain 
due to trauma and obstetric/gynecology causes are beyond the scope of this article. 

As discussed in Part I, we suggest using an age-based differential diagnosis as an 
approach to pediatric abdominal pain listed in Tables 1 and 2. 

Case #2
A 2-year-old girl presents to the ED with intermittent fussiness. The birth and medical 

history are noncontributory. Over the past day, the patient has had decreased oral intake 
and wet diapers. Her mother has noticed 10-minute episodes of clutching her abdomen, 
pulling her legs into her abdomen, and being “out of it,” with normal behavior in between 
episodes. On exam, the patient appears pale, but consolable, with a soft, nondistended, non-
tender abdomen. Vital signs are heart rate of 120 beats per minute, respiratory rate of 25, 
and blood pressure of 85/50 mmHg. 

Differential Diagnosis
In infants and toddlers, the differential diagnosis of acute abdominal pain requir-

ing urgent/emergent intervention includes intussusception, incarcerated inguinal 
hernia, and Hirschsprung’s disease. Other causes include Meckel’s diverticulum. 
This differential is listed in the second column of Table 1. 

Intussusception
Intussusception is defined as proximal bowel that telescopes into a more distal 

portion of bowel causing obstruction and colicky abdominal pain. (See Figure 1.) It 
is the most common abdominal emergency in children younger than 2 years of age, 
with a yearly incidence of approximately 31 to 38 in 100,000 during the first two 
years of life.1,2 The majority of cases are idiopathic and occur in the ileocolic region, 
presumably due to hypertrophy of the Peyer’s patches after a viral infection. Other 
less common etiologies include intra-abdominal mass, Henoch-Schönlein purpura 
(due to bowel wall hematoma/edema), and enteritis.3 Cases in children older than 
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EXECUTIVE SUMMARY
 z In infants with abdominal pain, always consider 

intussusception, Hirschsprung’s disease, and incarcerated 
hernia. 

 z In toddlers and young children with abdominal pain, always 
consider appendicitis, testicular or ovarian torsion, Meckel’s 
diverticulum, and intussusception.

 z The classically described triad of intermittent colicky 
abdomi nal pain, red currant jelly stool, and sausage-
shaped abdominal mass is seen only in 15-40% of children 
with intussusception.  In stable patients with ultrasound-
confirmed intussusception, standard management includes 
nonoperative reduction by a pediatric radiologist with an air 
or hydro static enema.

 z Clinical scores, such as the Alvarado score and the pediatric 
appendicitis score, have been created to aid in risk 
stratification of children with suspected appendicitis. They 
include physical exam findings, vital signs, and lab results, and 

have been validated prospectively with moderate predictive 
accuracy. However, none have been shown to surpass 
clinician gestalt or improve outcomes.

 z Admission with appendectomy is the most common 
standard of care for acute appendicitis. However, nonsurgical 
treatment can be offered to a subset of patients who are 
older, without fecalith, and have lower inflammatory markers. 
Shared decision making with the family should be employed 
in this situation. Nonsurgical management still requires 
admission for administration of broad-spectrum IV antibiotics 
(i.e., piperacillin/tazobactam) until white blood cell count 
normalizes and symptoms improve. In a large meta-analysis, 
patients treated non-surgically had a recurrence rate of 22% 
at one year.

 z The rule of 2s is commonly applied to Meckel’s diverticulum, 
with 2% of population, presentation at age 2 years, two feet 
from ileocecal junction, and two inches in length.

6 years of age are more likely to have 
pathology. 

Clinical Features. The classically 
described triad of intermittent colicky 
abdominal pain, red currant jelly stool, and 
sausage-shaped abdominal mass is seen 
only in 15-40% of children.4 More com-
monly, children will present with inter-
mittent, sudden onset, colicky abdominal 
pain lasting approximately 10-20 minutes 
caused by peristalsis against obstruction. 
The child may return to baseline between 
episodes. These episodes may be associated 
with emesis, lethargy, and poor oral intake. 
Importantly, some infants only present 
with poor oral intake and lethargy, thus 
clouding the diagnostic picture. Given the 
prevalence and inconsistent presentation 
of intussusception in infants, it is reason-
able to pursue this diagnosis in infants 
presenting with nonspecific lethargy.3

The initial abdominal exam may be soft 
with focal tenderness, but may transition 
to distension as obstruction worsens. Vital 
signs can progress quickly from normal 
to shock because of dehydration. Late 
findings include currant jelly stool, bilious 
emesis, and hypotension.

Diagnostic Imaging and Laboratory 
Workup. If the child is toxic-appearing, 
a kidney, ureter, and bladder (KUB) 
X-ray should be obtained immediately to 
exclude perforation. In the stable-appear-
ing infant, ultrasound is the preferred 
diagnostic imaging with a sensitivity 
and specificity approaching 100%.5 The 
“target” or “bull's-eye” appearance on 

ultrasound confirms telescoping bowel.  
Initial labs should include a complete 

blood count and basic metabolic panel. If 
the child is toxic-appearing, lactate level, 
liver function tests, and coagulation factors 
can be added. 

ED Management/Disposition. If 
there are signs of perforation, resuscitation 
should be initiated along with antibiotics 
and immediate transfer to the operating 
room with a pediatric surgeon. In stable 
patients with ultrasound-confirmed 
intussusception, standard management 
includes nonoperative reduction by a 
pediatric radiologist with an air or hydro-
static enema. There is a 10% chance of 
recurrence, mostly occurring within the 
first three days.6 In all cases of suspected 
or confirmed intussusception, pediat-
ric surgery should be consulted in case 
nonoperative reduction is unsuccessful. 
Antibiotics are not indicated unless perfo-
ration is suspected.3,7

Rarely, small bowel intussusception may 
occur. If the patient is symptomatic, has a 
long segment of intussuscepted bowel, or 
has had prior surgery, the same manage-
ment discussed earlier should be initiated 
in collaboration with pediatric surgery, 
keeping in mind that nonoperative reduc-
tion is less successful in these cases.8 If 
the patient is asymptomatic and without 
the aforementioned risk factors, follow-
ing collaboration with pediatric surgery, 
the patient can be discharged with close 
follow-up. The majority of pediatric cases 
do not have an identifiable etiology; in 

about 10% of cases, a lead point will be 
found. Congenital gastrointestinal tract 
abnormalities, such as Meckel's diverticu-
lum, intestinal duplication, or the presence 
of lesions, such as polyps, hamartomas, 
or malignancies (lymphoma, carcinoma 
due to juvenile polyposis syndromes), all 
can result in intussusception. In children 
with cystic fibrosis, foreign bodies, intes-
tinal parasites, and inspissated feces may 
result in lead points in the ileum causing 
ileocolic intussusception. With increasing 
age, the likelihood of identifiable causes of 
intussusception increases. Further imag-
ing may be required to identify potential 
etiologies of intussusception (i.e., mass, 
Meckel’s diverticulum), but should be 
done in consultation with pediatric radiol-
ogy and surgery. 

Older patients or patients with recur-
rent intussusception (two or more occur-
rences) should undergo further evaluation 
for a mass or Meckel’s diverticulum.9 

Incarcerated Hernia 
Inguinal hernia occurs in approximately 

3% of children, with a predominance 
in males (6% males vs. 0.7% females) 
and preterm infants.10,11 Incarceration is 
defined as an inability to reduce a her-
nia sac, which can lead to obstruction or 
strangulation (vascular compromise of the 
hernia contents). The incidence of incar-
ceration varies between studies from 5% 
to 31%, but it occurs most commonly in 
males and children younger than 1 year 
of age.10,12 Umbilical hernias typically do 
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not incarcerate and close spontaneously in 
almost all children by 5 years of age.13 In 
females, it is common for the hernia sac 
to contain the ovary, which is at risk for 
torsion.14

Clinical Features. Incarcerated hernia 
may have a variety of clinical presenta-
tions. The history should involve surgical 
history, oral intake, nausea/emesis, and 
presence of any groin “bulges or masses.” 
(See Figure 2.) Infants with an incarcer-
ated hernia may present with nonspe-
cific symptoms, including fussiness and 
decreased oral intake. If the incarcerated 
hernia is strangulated or causing obstruc-
tion, infants may present with a distended 
abdomen, bilious emesis, or shock. The 
physical exam should include visualization 
or palpation of a firm, non-reducible mass 
located in the inguinal canal.10

Diagnostic Imaging and Laboratory 
Workup. The imaging modality of choice 
is ultrasound, which can identify hernia 
sacs with good accuracy as well as other 
pathologies, such as testicular and ovarian 
torsion.15,16 Generally, a laboratory workup 
is unnecessary unless the patient is toxic-
appearing with signs of obstruction and 
strangulation. 

ED Management. If the patient is 
toxic-appearing with signs of obstruction, 
resuscitation should be initiated and pedi-
atric surgery should be consulted. In stable 
infants without reproductive organs in the 
hernia sac, manual reduction should be 
attempted in the ED. General strategies 
include placing an ice pack on the area, 
placing the patient in the Trendelenburg 
position, and administering sedation/anal-
gesia. Once these have been implemented, 

gentle pressure on the hernia sac can be 
attempted to milk its contents back into 
the abdomen. Further proximal and distal 
pressure with two hands can be applied 
to manipulate the sac into the abdomen. 
If the hernia cannot be reduced, pediatric 
surgery should be consulted, as there is 
a risk of progression to strangulation or 
obstruction without surgical repair.17

If the ovary is within the sac, reduction 
can be attempted with sedation and very 
gentle pressure, given the risk of torsing 
or injuring the ovary in the process. If this 
fails, pediatric surgery should be consulted 
for surgical reduction and repair.18

Disposition. Patients with incarcerated 
hernias that cannot be reduced manually 
should be taken for surgical reduction 
immediately. Patients with manu-
ally reduced hernias require a surgical 

Table 2. Age-Based Differential Diagnosis for Pediatric Non-Gastrointestinal Causes  
of Apparent Abdominal Pain

Neonate (0-28 days) Infant (1-24 months)
Toddler/Child  
(2-10 years)

Adolescent  
(11-18 years)

Other Causes 
of Nonspecific 
Abdominal Pain

• Sepsis
• Inborn errors of 

metabolism

• Sepsis
• Urinary tract infection
• Foreign body
• Pneumonia 

• Sepsis
• Urinary tract infection
• Foreign body
• Pneumonia
• Henoch-Schönlein 

purpura
• Diabetic ketoacidosis
• Malignancy
• Toxic ingestion

• Sepsis
• Urinary tract infection
• Foreign body
• Pneumonia
• Diabetic ketoacidosis
• Malignancy
• Toxic ingestion
• Pelvic inflammatory 

disease
• Tuboovarian abscess
• Ovarian cyst
• Hepatitis
• Nephrolithiasis

Table 1. Age-Based Differential Diagnosis for Emergency and Common Causes  
of Pediatric Abdominal Pain

Neonate (0-28 days) Infant (1-24 months)
Toddler/Child  
(2-10 years)

Adolescent  
(11-18 years)

Emergent/Urgent • Necrotizing 
enterocolitis

• Malrotation with 
midgut volvulus

• Hirschsprung’s disease 
with toxic megacolon

• Pyloric stenosis
• Testicular torsion
• Obstruction from 

atresia

• Intussusception
• Incarcerated hernia
• Hirschsprung’s disease 

with toxic megacolon
• Meckel’s diverticulitis
• Hemolytic uremic 

syndrome 

• Appendicitis
• Meckel’s diverticulitis
• Testicular/ovarian 

torsion
• Intussusception
• Hemolytic uremic 

syndrome

• Appendicitis
• Cholecystitis/

cholangitis
• Testicular/ovarian 

torsion
• Ectopic pregnancy

Common/Generally 
Benign

• Colic
• Reflux
• Milk protein allergy

• Gastroenteritis
• Viral syndrome

• Gastroenteritis
• Viral syndrome
• Constipation

• Gastroenteritis
• Viral syndrome
• Constipation
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consultation and most likely will still be 
admitted to the hospital for urgent repair 
within 24 to 48 hours since there is a high 
risk of reincarceration.19

Common Benign Causes  
of Abdominal Pain

Gastroenteritis is a common cause of 
abdominal pain compared to those dis-
cussed earlier and accounts for up to 4 
million physician visits each year.20 An in-
depth description of the infectious agents 
is out of the scope of this article, but the 
diagnosis and management of uncompli-
cated viral or toxin-induced acute gastro-
enteritis (AGE) will be discussed briefly. 

Clinical Features. The history should 
focus on quantifying and qualifying the 
amount of emesis and diarrhea as well as 
sick contact, travel history, general activity 
of the infant, and hydration status (wet 
diapers, oral intake). Symptoms include 
nonbloody/nonbilious emesis, nonbloody 
diarrhea, and cramping intermittent 
abdominal pain. The physical exam 
should focus on the abdomen and assess-
ing hydration status. A benign history, 
nontoxic general appearance, and normal 
abdominal exam typically can differenti-
ate AGE from other emergent causes of 
abdominal pain. Of note, the hydration 
status can vary, and infants can become 
profoundly dehydrated quickly without 
adequate oral intake. 

Diagnostic Imaging and Laboratory 
Workup. In patients with suspected viral 
gastroenteritis without signs of severe 
dehydration, labs generally are not indi-
cated or useful. In patients with possible 
bacterial gastroenteritis (bloody diarrhea, 
international travel history), it may be 
reasonable to obtain a complete blood 
count, stool culture, fecal leukocytes, 
Clostridioides difficile polymerase chain 
reaction (PCR), and stool ova and para-
sites. If available, gastroenteritis PCR also 
can be accurate and used to identify the 
etiology of diarrhea. Stool studies and 
basic labs also may be useful in patients 
with prolonged symptoms (> 1 week) or 
immunocompromised patients to iden-
tify etiology and appropriate antibiotic 
treatment. 

ED Management/Disposition. 
Treatment in the ED should focus on 
rehydration. In patients who do not toler-
ate oral hydration or who are profoundly 
dehydrated, IV fluids such as normal 
saline should be initiated, with an ini-
tial bolus of 20 mL per kg. In all other 

patients who are nontoxic-appearing, oral 
rehydration should be initiated. In infants 
with continued nausea and emesis, ondan-
setron has been shown to be an effective 
and safe antiemetic in patients older than 
6 months of age.21

Infants with suspected viral gastroen-
teritis who are immunocompetent and 
tolerating oral fluids with adequate hydra-
tion status can be discharged home safely 
with close primary care follow-up. Viral 
gastroenteritis is typically self-limiting 
and lasts less than five days. Parents 
should be counseled on maintaining oral 
hydration and returning to the ED for 
signs of dehydration and intolerance of 
oral fluids. Patients who are profoundly 
dehydrated or who are not tolerating oral 
fluids require admission to the hospital for 
IV hydration. 

Case #3
A 5-year-old boy presents to the ED com-

plaining of right-sided abdominal pain. The 
child has no significant past medical history. 
Over the past day, the patient has had wors-
ening periumbilical, right lower quadrant 
abdominal pain associated with tactile fevers, 
nausea, and one episode of nonbilious emesis. 
On exam, the patient appears nontoxic, with 
a soft, nondistended abdomen tender to pal-
pation in the right lower quadrant. Testicular 
exam is normal. Vital signs include a heart 
rate of 110 beats per minute, respiratory rate 
of 20, and blood pressure of 100/60 mmHg. 

Differential Diagnosis
In toddlers and school-age children, the 

differential diagnosis of acute abdominal 
pain requiring urgent/emergent inter-
vention includes appendicitis, Meckel’s 

Figure 1. Depiction of Intussusception Showing  
Telescoping of Terminal Ileum Into the Cecum

Image courtesy of N. Ewen Wang, MD.
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diverticulum, testicular/ovarian torsion, 
and intussusception. This differential is 
listed in the third column of Table 1. 

Appendicitis
Appendicitis is the most common 

cause of abdominal pain requiring surgical 
intervention. The incidence is approxi-
mately 28 in 10,000 for children younger 
than 14 years of age. However, it is less 
common in children younger than 4 years 
of age, and almost nonexistent in neonates 
because the funnel-shaped appendix is less 
prone to obstruction.22 Typically, appen-
dicitis is caused by inflammation of the 
appendix due to obstruction. 

Clinical Features. Classically, patients 
present with right lower quadrant pain, 
anorexia, nausea, emesis, and fever. 
Migration from periumbilical to right 
lower quadrant pain also is specific for 
appendicitis, with a likelihood ratio of 
up to 3.1.23 History should focus on the 
time course of symptoms, quality of pain, 
oral intake, hydration status, and prior 
abdominal surgeries. 

The physical exam should focus on 
palpating the abdomen to find the area 
of maximal tenderness as well as assess-
ing for peritonitis. Further physical exam 
findings, such as Rovsing’s sign (pain in 
right lower quadrant with palpation of 
left lower quadrant), obturator sign (pain 
with hip flexion and internal rotation), 
and psoas sign (pain with hip extension), 
can increase suspicion for appendicitis. 
Further exam maneuvers, such as per-
cussing the foot and having the child 
jump up and down, can assess for perito-
nitis. A genitourinary exam also should be 
performed, because testicular or ovarian 
pathology also can cause lower quadrant 
pain. Interestingly, in one study, fever with 
right lower quadrant pain was shown to 
be the most useful physical exam finding, 
with a likelihood ratio of 3.4 for acute 
appendicitis. Rebound tenderness had a 
likelihood ratio of 3.0.23 

However, the absence of classic findings 
does not rule out appendicitis, since up to 
80% of patients may not have a fever and 
up to 50% may not have migration of pain 

to the right lower quadrant, anorexia, or 
rebound tenderness.24 Therefore, diagnosis 
should be made using the constellation 
of symptoms and clinical gestalt. Further, 
patients younger than 5 years of age and 
especially younger than 2 years of age may 
present with nonspecific symptoms, such 
as abdominal distension, diffuse abdomi-
nal pain, sepsis, decreased oral intake, and 
fever. Because the signs are nonspecific in 
this age group, diagnosis may be delayed, 
leading to perforation in up to 80% of 
neonates25 and up to 69% of children 
younger than 5 years of age.26 Fortunately, 
these account for less than 5% of cases.22 

Diagnostic Imaging and Laboratory 
Workup. In stable patients with clinical 
signs or symptoms of possible appendici-
tis, labs often can be deferred until imag-
ing is complete. However, labs potentially 
helpful in diagnosing acute appendicitis 
include complete blood count (CBC), 
C-reactive protein (CRP), and urinaly-
sis. An elevated white blood cell count 
(WBC) has a sensitivity and specificity 
of approximately 80% for appendicitis 

Figure 2. Hernia
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among patients with nontraumatic 
abdominal pain in the ED.27 Negative 
likelihood ratios for appendicitis with 
a WBC < 10,000 and absolute neutro-
phil count < 6,750 were 0.22 and 0.06, 
respectively, in a large systematic review.23 
Elevated CRP can be associated with 
appendicitis, but sensitivities and specifici-
ties have varied significantly in multiple 
studies. The CRP level may have a role in 
diagnosing perforation if it is greater than 
5.28 Elevation in both CRP and WBC is 
up to 90% specific, but is not sensitive.29 
Urinalysis should be done to rule out a 
urinary tract infection and nephrolithia-
sis that may be mimicking appendicitis 
symptoms. 

Clinical scores, such as the Alvarado 
score and the pediatric appendicitis score 
(PAS), have been created to aid in risk 

stratification. They include physical exam 
findings, vital signs, and lab results, and 
have been validated prospectively with 
moderate predictive accuracy. However, 
none have been shown to surpass clinician 
gestalt or improve outcomes.23 Therefore, 
routine use of scores is likely not necessary, 
but the scores can be used for risk strati-
fication to aid in the decision to obtain 
imaging. 

If the patient has a high probability of 
appendicitis based on clinical gestalt, his-
tory and physical exam, and available lab-
oratory data, surgical consultation should 
be obtained prior to imaging. Depending 
on surgeon preference, the patient may be 
taken straight to the operating room for 
exploratory laparoscopy or imaging, such 
as ultrasound or computed tomography 
(CT) scan of the abdomen and pelvis 

with IV contrast. 
In patients with equivocal clinical sus-

picion, imaging algorithm/practice has 
evolved over the past years. (See Figures 
3, 4, and 5.) Current options include 
ultrasound, CT scan, and MRI. If avail-
able, most pediatric EDs perform ultra-
sound of the right lower quadrant for 
initial diagnostic imaging. Visualizing 
the appendix is dependent on the opera-
tor and patient body habitus, but can be 
as high as 80-90%. If the appendix is 
visualized, sensitivity and specificity were 
shown to be 98% and 92%, respectively, 
in a large cohort study.30 If the ultrasound 
is equivocal (i.e., the appendix is not 
clearly visualized), there are three options. 
The first is to obtain a CT scan with 
IV contrast, which has a sensitivity and 
specificity approaching 100%. A benefit 

Figure 3. Findings Indicative of Appendicitis

Images courtesy of Kimberly M. Fender, MD; Daniel B. Park, MD; and Daniel Migliaccio, MD, University of North Carolina, Chapel Hill.
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of CT includes rapid results, while a major 
disadvantage is exposure to radiation. The 
second option is to obtain an MRI, which 
has similar diagnostic accuracy to CT.31 
A benefit of MRI is lack of radiation, but 
the disadvantages include increased time, 
need for sedation in smaller children, and 
increased cost. Further, MRI scanners are 
not readily available in many EDs. The 
third option is to admit the patient for 
serial abdominal exams and repeat ultra-
sound, which also has been shown to be 
highly sensitive and specific, decreasing the 
need for CT scans.32 

ED Management/Disposition. If 
the child is septic or ill-appearing with 
concern for perforation and generalized 
peritonitis, attention to airway, breathing, 
and circulation (ABCs); resuscitation; and 
consultation with pediatric surgery should 
be started immediately. IV access should 
be obtained with initiation of IV fluids 
and broad-spectrum antibiotics such as 
piperacillin/tazobactam. Once the diagno-
sis of appendicitis is confirmed either with 
high clinical suspicion or positive imaging, 
pediatric surgery should be consulted for 
further management. 

Antibiotics should be initiated. In non-
perforated appendicitis, the Infectious 
Diseases Society of America recommends 
a third-generation cephalosporin, such as 
ceftriaxone, combined with metronidazole, 
or a second-generation cephalosporin, 
such as cefoxitin or cefotetan.33 In patients 
allergic to penicillin/cephalosporin, gen-
tamicin and metronidazole can be used.33 
Broad-spectrum antibiotics, such as piper-
acillin/tazobactam, have been advocated by 
some surgeons, although subsequent stud-
ies have not shown benefit.34 

Admission with appendectomy is the 
most common standard of care. However, 
nonsurgical treatment can be offered to a 
subset of patients who are older, without 
fecalith, and have lower inflammatory 
markers. Shared decision making with 
the family should be employed in this 
situation. Nonsurgical management still 
requires admission for administration of 
broad-spectrum IV antibiotics (i.e., piper-
acillin/tazobactam) until WBC normalizes 
and symptoms improve. In a large meta-
analysis, patients treated nonsurgically had 
a recurrence rate of 22% at one year.35 In a 
five-year follow-up study comparing surgi-
cal to nonsurgical management, there was 
a 39.1% rate of appendectomy in nonsur-
gically managed children.36

Figure 4. Ultrasound of Appendicitis

Figure 5. CT of Appendicitis
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Meckel’s Diverticulum
Meckel’s diverticulum is an out-

pouching of the small intestines into 
the vitelline duct typically located near 
the ileocecal junction. The prevalence is 
approximately 1-2%, with a predomi-
nance in males.37 Children typically pres-
ent between 2 and 8 years of age. The rule 
of 2s is commonly applied to Meckel’s 
diverticulum, with 2% of population, 
presentation at age 2 years, two feet from 
ileocecal junction, and two inches in 
length. Uncommonly, the diverticulum 
can become inflamed (diverticulitis), 
causing abdominal pain. 

Clinical Features. Patients with 
symptomatic Meckel’s diverticulum can 
present with a wide variety of symptoms, 
including lower GI bleeding, intussus-
ception, obstruction, diverticulitis, and 
perforation. Painless lower GI bleeding is 
the most common presentation.37 

Diagnostic Imaging and Laboratory 
Workup. Diagnostic imaging and labo-
ratory workup will be dictated by the 
clinical presentation. If the patient is 
toxic-appearing, the laboratory workup 
should include a complete blood count, 
comprehensive metabolic panel, and 
lactate. If obstruction or perforation is 
suspected, KUB should be obtained. 

Since intussusception and appendici-
tis also likely are part of the differential 
diagnosis, performing a right lower quad-
rant ultrasound is recommended. Adding 

inflammatory markers also is reasonable 
for further evaluation, although this 
has not been studied in the setting of 
Meckel’s diverticulitis. CT scan or MRI 
also can be performed if the ultrasound 
is nondiagnostic to further evaluate for 
diverticulitis.37,38 Generally, Meckel’s 
scans are not obtained in the ED, espe-
cially in children with focal abdominal 
pain and signs of obstruction, for two 
reasons. First, there are more common 
etiologies of obstruction and abdominal 
pain that will be diagnosed better with 
ultrasound or CT/MRI. Second, there 
may be false-negative results in the set-
ting of necrotic tissue from obstruction/
diverticulitis.9,37,38

ED Management/Disposition. For 
patients with intussusception, manage-
ment is discussed earlier. In patients 
with obstruction or perforation, IV fluid 
resuscitation, possible nasogastric tube 
placement, broad-spectrum antibiotic 
administration (for perforation), and 
consultation with a pediatric surgeon 
should be obtained for operative manage-
ment. If Meckel’s diverticulitis is pres-
ent, antibiotics should be initiated and 
pediatric surgery should be consulted for 
admission. There are no good studies on 
the addition of antibiotics in the setting 
of Meckel’s diverticulitis, but given the 
similar pathophysiology to appendici-
tis, starting cefoxitin or ceftriaxone and 
metronidazole is reasonable. In patients 

with nondiagnostic imaging and a high 
index of suspicion for surgical pathol-
ogy including Meckel’s diverticulum or 
appendicitis, surgical consultation should 
be obtained for possible operative explo-
ration and admission.37

Testicular and Ovarian Torsion
Testicular torsion also may occur in the 

toddler and school-age child. In the child, 
torsion is typically intravaginal in nature. 
The incidence is approximately 1 in 4,000 
in males younger than 25 years of age.39 
Testicular torsion most commonly occurs 
during puberty, but it may occur in chil-
dren of any age.39 The majority of ovarian 
torsion cases occur in post-menarchal 
patients, but should be considered in chil-
dren of any age because ovarian masses, 
such as cysts, increase the risk. 

Clinical Features. The clinical fea-
tures of testicular torsion include pain 
in the testicle. The history may include 
intermittent, severe lower abdominal 
pain associated with nausea. The physi-
cal exam should focus on examination 
of the testicle, including palpation, lie, 
and cremaster reflex. Horizontal lie and 
absent cremaster reflex can be predictive 
of torsion.39 However, the physical exam, 
specifically the absent cremaster reflex, is 
not as sensitive or specific for testicular 
torsion as once thought and should not 
be relied on for diagnosis.40 Similarly, 
ovarian torsion presents with severe, 

Figure 6. Testicular Torsion

The first Doppler image illustrates compromised vascular flow observed in testicular torsion. The second image of the male pelvis 
demonstrates the bladder and seminal vesicles in the transverse view.

Images courtesy of Kimberly M. Fender, MD; Daniel B. Park, MD; and Daniel Migliaccio, MD, University of North Carolina, Chapel Hill.
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intermittent lower abdominal or pelvic 
pain, typically unilateral, associated with 
nausea and emesis. The abdominal exam 
typically reveals tenderness to palpation 
in either lower quadrant with possible 
adnexal mass. A pelvic exam generally is 
deferred in children. 

Diagnostic Imaging and Laboratory 
Workup. As with neonatal torsion, ultra-
sound with color Doppler is the first-line 
imaging modality. However, recent stud-
ies have shown poor sensitivity of 76% in 
surgically confirmed torsion cases.41 (See 
Figure 6.) High-resolution ultrasound, 
advanced radiology training, and identi-
fication of whirlpool sign (a swirl mass 
along the spermatic cord) can improve 
the sensitivity and specificity.41,42 The 
diagnostic imaging of choice for ovarian 
torsion also is ultrasound. However, the 
sensitivity of ultrasound is only approxi-
mately 51% for torsion. Interestingly, the 
presence of a mass 5 cm or larger was 
83% sensitive for torsion in children.43 
Labs typically are not required. (See 
Figure 7.)

ED Management/Disposition. If 
there is a high clinical suspicion for tes-
ticular torsion, pediatric urology should 
be consulted immediately and patients 
should be taken urgently to the OR. 
Ovarian torsion presents a diagnostic 
challenge because ultrasound imaging 
is not sensitive enough to rule out the 
condition. Therefore, the entire clinical 

scenario including history, physical, 
ultrasound findings, and presence of 
ovarian mass should be used for risk 
stratification. If there is high suspicion, 
pediatric gynecology should be con-
sulted for further evaluation and pos-
sible exploratory laparoscopy. If there 
is low suspicion, discharge with close 
follow-up and strict return precautions is 
reasonable. 

Common Benign Causes  
of Abdominal Pain

Acute gastroenteritis and constipa-
tion are common in this age group. 
Constipation is a common cause of 
abdominal discomfort and affects up to 
one-third of children, especially those in 
the midst of toilet training.44 The etiol-
ogy is functional in more than 95% of 
cases.45 The Rome IV criteria were cre-
ated to identify patients with functional 
constipation and include: two or fewer 
defecations per week, one episode of fecal 
incontinence per week, a history of stool 
withholding, a history of painful or hard 
bowel movements, the presence of fecal 
mass in the rectum, and a history of large 
diameter stools. The presence of two cri-
teria defines functional constipation.44 

Clinical Features. The history should 
focus on diet, water intake, weight gain, 
pain with defecation, last bowel move-
ment, regularity of bowel movements, 
and prior issues with constipation. 

Further history should concentrate 
on ruling out other serious causes of 
constipation, such as Hirschsprung’s 
disease, neurogenic causes, and obstruc-
tion. Important information includes 
delayed meconium passage, blood in 
stool, comorbidities, and prior surgical 
history. The physical exam should reveal 
a nondistended and nontender abdomen. 
The stool sometimes may be palpated. 
The anus should be inspected for nor-
mal anatomy, presence of fissures, and 
anal wink. A rectal exam typically can 
be deferred. A neurologic exam should 
be completed to rule out neurogenic 
causes of constipation. The presence of 
any abnormalities on the physical exam 
should raise suspicion for a malignant 
cause of abdominal pain. 

Diagnostic Imaging and Laboratory 
Workup. Diagnostic testing typically is 
not needed in the ED. If there are risk 
factors for organic causes of constipa-
tion, testing can be targeted based on 
the history and physical examination, 
such as urinalysis, electrolytes, or blood 
lead level. Abdominal X-rays are not 
indicated because they are not helpful 
in diagnosing constipation and even can 
be misleading.46,47  Ultrasound measure-
ment of the transrectal diameter has been 
proposed to aid in the diagnosis of con-
stipation. A cutoff of 3.8 cm or greater 
had a sensitivity of 86% and specificity of 
71%.48

Figure 7. Ovarian Torsion

The first image shows the peripheral distribution of the hypoechoic ovarian follicles, a common finding in ovarian torsion. The second 
image depicts a longitundinal view of the bladder, uterus, and posterior cul-de-sac.

Images courtesy of Kimberly M. Fender, MD; Daniel B. Park, MD; and Daniel Migliaccio, MD, University of North Carolina, Chapel Hill.
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ED Management/Disposition. ED 
management typically consists of induc-
ing a bowel movement with suppository 
or enema. If a bowel movement cannot 
be induced and the patient is having 
significant pain with passing stool or 
showing signs of obstruction, admission 
may be necessary for bowel clean out. 
For patients who are discharged, parents 
should be counseled on changing the 
diet to increase fiber and fluid intake. In 
children who are withholding or who 
have pain with defecation, polyethylene 
glycol (PEG, Miralax) can be prescribed 
to loosen stool. Petroleum jelly can be 
used to treat anal fissures or anal pain. In 
addition to laxatives, a sodium-phosphate 
enema can be recommended to parents 
for children who have not had a bowel 
movement in a few days. However, 
enemas should not be used in children 
with comorbid gastrointestinal motility 
disorders, renal disease, or cardiac disease 
because they can cause life-threatening 
electrolyte derangements.49 In a random-
ized, controlled trial comparing milk and 
molasses enema to PEG, patients who 
received the enema had quicker improve-
ment in symptoms but were more upset 
with ED treatment. Improvement of 
symptoms at days three and five were not 
different between the groups.50 Children 
can be discharged home safely if they 
are tolerating oral intake with a benign 
abdominal exam. 

Conclusion
An age-based differential diagnosis 

for pediatric abdominal pain (neonates, 
infants, toddlers/children, adolescents) 
provides a framework for emergency pro-
viders to quickly recognize life-threaten-
ing diseases as well as common etiologies. 
Performing a targeted history, physical, 
and diagnostic workup based on the dif-
ferential provided will allow for prompt 
diagnosis and treatment of pathology.
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CME/CE Questions

1. A 5-year-old child presents with fever, 
nausea, anorexia, and periumbilical/
right lower quadrant tenderness. 
Which of the following imaging tests 
is best for initial assessment?
a. CT scan
b. Ultrasound
c. X-ray of the abdomen
d. MRI

2. The same child from question 1 has 
an ultrasound that is nondiagnostic. 
The ultrasound was unable to 
visualize the appendix but there are no 
other abnormal findings. You are still 
considering appendicitis as a possible 
diagnosis. Which of the following is 
an appropriate next step?
a. PT, PTT
b. Serial procalcitonins
c. CT abdomen
d. Serial PAS scores

3. A 13-year-old female presents to the 
ED with intense right lower quadrant 
pain for the past 10 hours associated 
with nausea, vomiting, and anorexia. 
Vital signs are as follows: heart rate 
90 beats per minute, blood pressure 
110/70 mmHg, RR 16, SpO2 100% 
on RA, Temp 37° C.  

Which is the most appropriate initial 
imaging studies to obtain?
a. CT abdomen
b. Ultrasound of appendix and 

ovaries
c. Kidney, ureter, and bladder X-ray
d. Complete blood count

4. A 14-month-old presents with 
colicky abdominal pain, fussiness 
worse than normal, decreased oral 
intake, and decreased wet diapers. 
Which of the following imaging 
modalities is the most useful for this 
patient?
a. CT scan
b. Ultrasound
c. X-ray of the abdomen
d. Upper GI series

5. Which of the following may cause 
painless bloody stools?
a. Intussusception
b. Meckel’s diverticulum
c. Appendicitis
d. Ovarian torsion
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Approach to Pediatric Abdominal Pain in the ED: Part II

Age-Based Di� erential Diagnosis for Emergency and Common Causes 
of Pediatric Abdominal Pain

Neonate (0-28 days) Infant (1-24 months)
Toddler/Child 
(2-10 years)

Adolescent 
(11-18 years)

Emergent/Urgent • Necrotizing 
enterocolitis

• Malrotation with 
midgut volvulus

• Hirschsprung’s disease 
with toxic megacolon

• Pyloric stenosis
• Testicular torsion
• Obstruction from 

atresia

• Intussusception
• Incarcerated hernia
• Hirschsprung’s disease 

with toxic megacolon
• Meckel’s diverticulitis
• Hemolytic uremic 

syndrome 

• Appendicitis
• Meckel’s diverticulitis
• Testicular/ovarian 

torsion
• Intussusception
• Hemolytic uremic 

syndrome

• Appendicitis
• Cholecystitis/

cholangitis
• Testicular/ovarian 

torsion
• Ectopic pregnancy

Common/Generally 
Benign

• Colic
• Re� ux
• Milk protein allergy

• Gastroenteritis
• Viral syndrome

• Gastroenteritis
• Viral syndrome
• Constipation

• Gastroenteritis
• Viral syndrome
• Constipation

Depiction of Intussusception Showing Telescoping 
of Terminal Ileum Into the Cecum

Image courtesy of N. Ewen Wang, MD.
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Findings Indicative of Appendicitis

Images courtesy of Kimberly M. Fender, MD; Daniel B. Park, MD; and Daniel Migliaccio, MD, University of North Carolina, Chapel Hill.

Testicular Torsion

The � rst Doppler image illustrates compromised vascular � ow observed in testicular torsion. The second image of the male pelvis 
demonstrates the bladder and seminal vesicles in the transverse view.

Images courtesy of Kimberly M. Fender, MD; Daniel B. Park, MD; and Daniel Migliaccio, MD, University of North Carolina, Chapel Hill.

Ovarian Torsion

The � rst image shows the peripheral distribution of the hypoechoic ovarian follicles, a common � nding in ovarian torsion. The second 
image depicts a longitundinal view of the bladder, uterus, and posterior cul-de-sac.

Images courtesy of Kimberly M. Fender, MD; Daniel B. Park, MD; and Daniel Migliaccio, MD, University of North Carolina, Chapel Hill.
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