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Introduction: Pediatric digestive volvulus is a serious condition that carries with it a high rate of morbidity and
mortality.
Objective: This reviewhighlights the pearls and pitfalls of pediatric digestive volvulus, including the presentation,
diagnosis, and management in the emergency department (ED) based on current evidence.
Discussion: Pediatric digestive volvulus is a deadly condition most commonly associated with malrotation. It oc-
curswhen the stomach or small intestine twists on itself, resulting in ischemia and potentially strangulationwith
necrosis and perforation. Presentation differs based on the gastrointestinal (GI) segment affected, degree of
twisting, and acuity of the volvulus. Gastric volvulus most commonly presents with retching with or without
nonbilious emesis and epigastric distension with pain, while midgut volvulus typically presents with bilious
emesis in infants. Patients with GI necrosis and perforation may present with hemodynamic compromise and
peritonitis. If suspected, emergent consultation with the pediatric surgery specialist is necessary, and if this is
not available, transfer to a center with a pediatric surgeon is recommended. Imaging includes plain radiography,
ultrasound, or upper GI series, while treatment includes resuscitation, administration of antibiotics, and emer-
gent surgical decompression and detorsion of the involved segments.
Conclusion:An understanding of pediatric digestive volvulus and itsmany potentialmimics can assist emergency
clinicians in diagnosing and managing this deadly disease.
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1. Introduction

This article series addresses high risk but uncommon diseases that
are encountered in the emergency department (ED). Much of the pri-
mary literature evaluating these conditions is not emergency medicine
focused. By their very nature, many of these disease states and clinical
presentations have little useful evidence available to guide the emer-
gency physician in diagnosis andmanagement. The format of each arti-
cle defines the disease or clinical presentation to be reviewed, provides
an overview of the extent of what we currently understand, and finally
discusses pearls andpitfalls using a question and answer format. This ar-
ticle will discuss pediatric digestive volvulus. This condition's highmor-
bidity andmortality, aswell as its variable atypical patient presentations
and challenging diagnosis, makes it a high risk but uncommon disease.

1.1. Definition

Digestive volvulus is twisting of the gastrointestinal (GI) tract on it-
self. Volvulus can affect various GI segments, including the stomach,
Sam Houston TX 78234, USA.
small intestine, and colon [1-9]. Gastric volvulus is twisting by at least
180 degrees of the stomach on itself due to laxity or absent fixation of
the stomach, while midgut volvulus occurs with twisting of the intes-
tine and mesentery around a fixed obstacle [1,2,6,10-13]. Both types
of volvulus can result in GI tract ischemia and perforation [1-9]. While
digestive volvulus was primarily considered a disease of infancy, this
is no longer the case, with all ages affected. This review will discuss pe-
diatric digestive volvulus, with a focus on gastric and midgut volvulus.

1.2. Pathophysiology

Gastric volvulus occurs with twisting of the stomach by at least 180
degrees. It is divided into organoaxial, mesenteroaxial, and combined
[2,14-18] (Fig. 1). In the organoaxial form, the stomach rotates on an
axis connecting the esophagogastric junction and the pylorus, with
the antrum rotating in the opposite direction to the stomach fundus.
This is themost common form and is associated with high risk of stran-
gulation and necrosis [14-18]. The second type occurs along the
mesenteroaxial axis, which bisects the lesser and greater curvatures of
the stomach. The antrum rotates superiorly and anteriorly, resulting in
the posterior surface then lying anteriorly. The rotation is most
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Fig. 1. Types of gastric volvulus. Case courtesy of Maxime St-Amant, Radiopaedia.org, rID:
19257.
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commonly incomplete and intermittent, and ischemia is rare [14,17].
The final type is combined, in which the stomach twists along the
organoaxial and mesenteroaxial axis [10,14-17]. This is uncommon
andmost commonly occurs in those with chronic volvulus [16]. Gastric
volvulus is further divided into type 1 (idiopathic), whichmakes up two
thirds of cases, and type 2 (acquired or congenital) [2,10,14-18]. Type 1
is thought to be due to abnormal stomach attachments and increased
laxity of the gastrosplenic, gastroduodenal, gastrohepatic, and
gastrophrenic ligaments. This increased laxity allows for the cardia
and pylorus to be approximatedwhen the stomach is full, which can re-
sult in volvulus [2,14,18]. Type 2 is most commonly associated with
congenital or acquired abnormalities with increased stomach mobility,
such as diaphragmatic defects, gastric ligament abnormalities, abnor-
mal attachments or adhesions, asplenism, bowelmalformations, pyloric
stenosis, and others [2,14,18]. Gastric volvulusmay also occur as a com-
plication of gastroesophageal surgery, intra-abdominal tumors, and
neuromuscular disorders [2]. No matter the exact type or cause, gastric
strangulation may result in necrosis and perforation.

Midgut volvulus occurs with intestinal twisting, most commonly re-
sulting from malrotation. Midgut malrotation occurs when the
embryologic sequence for the development, normal rotation, and fixa-
tion of the intestines is disrupted,which occurs fromweeks 4–12 of ges-
tation [1,2,19-21]. By week 12, the midgut (middle of the duodenum to
the splenic flexure of the colon) has normally undergone a 270-degree
counterclockwise rotation towards the right. This results in the duode-
nojejunal junction in the left upper quadrant and the cecum in the
right lower quadrant. Following this, the intestines are stabilized by
mesenteric attachments. This rotation and fixation result in a wide-
based mesentery extending from the ligament of Treitz (left upper
quadrant) to the ileocecal valve (right lower quadrant). Any arrest of
the rotation may result in abnormal intestinal loops positioning, and
stabilization of these loops may not occur. The majority of anomalies
cause a narrow mesenteric base, which increases the risk of intestinal
twisting and volvulus. In midgut malrotation, the duodenojejunal limb
is non-rotated, and the cecocolic limb is partially rotated. This results
in the cecum in the mid-upper abdomen, which is fixated to the right
lateral abdominal wall by peritoneal bands, known as Ladd's bands
[1,2,19,20]. These bands may cross the duodenum and obstruct the du-
odenum. Other rotational abnormalities are less common and include
reverse rotation of the duodenojejunal limb, reverse rotation of the
cecocolic limb, and reverse rotation of the duodenojejunal limb with
normal rotation of the cecocolic limb [1,2,19]. Ultimately, intestinal
twisting may result in volvulus with strangulation, necrosis, and
perforation if not treated.

1.3. Epidemiology

The true incidence of gastric andmidgut volvulus is unknown due to
the variety of presentations and high likelihood of underdiagnosis
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[1,2,6,20,22]. Gastric volvulus is less common than midgut volvulus in
the pediatric population, with 581 cases of gastric volvulus reported be-
tween 1929 and 2007 [22]. Males and females are affected equally, with
10–20% of cases occurring in children (typically before 1 year of age)
[2,14-18,22-27]. Themortality rate of gastric volvulus previously ranged
between 30 and 80%, but with more recent advances, the mortality rate
has decreased to<20% [15-17,23-27]. Themost common cause of death
in gastric volvulus is strangulation resulting in necrosis with perfora-
tion, which occurs in 5–28% of those with organoaxial gastric volvulus
[15,16].

Symptomatic neonatal malrotation occurs in 1 of every 6000 live
births, which places patients at significant risk for digestive volvulus
[1-3,28-32]. Many patients with small intestine malrotation have an
associated abnormality such as congenital diaphragmatic hernia,
congenital heart disease, gastroschisis, omphalocele, prune-belly syn-
drome, intestinal and esophageal atresias, biliary atresia, Meckel diver-
ticulum, complex anorectal malformations, or Cornelia de Lange
syndrome [5,7,9,20,21,32-47]. Importantly, as malrotation is the most
common contributor to midgut volvulus, the majority of cases occur in
the neonatal/infant period, and midgut volvulus is one of the most
common causes of an acute abdomen in this population
[1-3,12,13,21,30,32]. Approximately 80% of cases of midgut volvulus
present in the first month following birth, with 90% occurring in the
first year [6,21]. Mortality for midgut volvulus ranges between 3 and
16% [1,2,6,28,30].

2. Discussion

2.1. ED presentation

The presentation of volvulus is dependent on which segment of the
GI tract is involved. Gastric volvulus often presents with retching
without emesis or non-bilious emesis, as well as abdominal distension
[2,14-18,22-27]. The failure to pass a nasogastric tube, retchingwithout
emesis, and abdominal pain and distension, known as Borchardt's triad,
is classically associated with gastric volvulus but is not present in all
cases [2,3,14-18,26,27].

The most frequent presentation of midgut volvulus includes
vomiting, occurring in over 90% of those <1 month of age
[1-3,6,30,41,48-50]. This emesis is typically bilious (green or fluorescent
yellow), though it may be nonbilious [6,30,41,48-50]. Volvulus should
be considered in all infants with bilious emesis until proven otherwise.
While most cases present with acute pain and vomiting, some patients
may have intermittent volvuluswith chronic, episodic vomiting and ab-
dominal pain overmonths to years [6,30,37-41]. Acute, severe vomiting
may result in hypovolemia. Abdominal pain is more common in older
patients, while neonates and infants may demonstrate lethargy,
fussiness, and decreased feeding [6,30,42-50]. Older patients may also
present with constipation [6,28,42-48]. Examination may reveal com-
plications including hemodynamic instability (hypovolemia, septic
shock), fever (sepsis), abdominal distension and/or tenderness, perito-
nitis (indicating perforation), and hematochezia [1-3,6].

2.2. ED diagnosis

The clinician should suspect digestive volvulus in any infantwith bil-
ious emesis. It should also be considered in childrenwith vomiting and a
condition known to be associated with malrotation, pediatric patients
with hemodynamic instability and abdominal pain or vomiting, and
pediatric patients with severe abdominal pain out of proportion to the
examination [1-3,6,30]. If a high pretest probability of digestive volvulus
is present, emergent consultation with the pediatric surgical specialist,
prior to any imaging, is recommended to assist with further treatment
andmanagement [1-3,6,30]. If a pediatric surgical specialist is not avail-
able, transfer to a center with a pediatric surgeon is recommended.
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Imaging for gastric volvulusmay include plain radiography, upper GI
series, or ultrasound (US). Plain radiographs may be performed for pa-
tients with suspected gastric volvulus. These may demonstrate a
horizontal stomach with single air-fluid level in those with organoaxial
volvulus [16,26,27,51]. Inmesenteroaxial volvulus, the clinicianmay see
a spherical stomach on supine radiographs and two air-fluid levels with
the antrum superior to the fundus [16]. Upper GI contrast series is the
diagnostic modality of choice for gastric volvulus [14-18,24,51-54]. US
can also be used to evaluate for gastric volvulus and associated anatom-
ical abnormalities [2,55-60].

If the patient is stable and midgut volvulus is suspected, plain radi-
ography, upper GI series, or abdominal US should be performed, though
upper GI series with contrast is classically considered the gold standard
for diagnosis [55-70]. Plain radiography may reveal two or three air-
fluid levels with no gas in the distal small intestine, a gasless abdomen,
or double bubble sign similar to duodenal atresia [1,2,6,70]. Plain radio-
graphs are not sufficiently sensitive to rule out volvulus in an infantwith
bilious emesis, as they are often normal early in the disease process
[1,61,62]. Children with ischemia may show signs of pneumatosis
intestinalis on radiographs, which might be confused for necrotizing
enterocolitis. US may reveal abnormal position of the duodenum and
superior mesenteric vein (SMV), the whirlpool sign (vessels twisting
around the mesenteric pedicle base), fixed midline bowel, or dilated
duodenum [56,57,61-71]. If US is performed first and is negative but
clinical suspicion remains, upper GI series should be obtained
[61,62,66,68,71]. This may reveal a displaced duodenum with the du-
odenojejunal junction located to the right of the left vertebral pedi-
cles, corkscrew appearance of the duodenum, or duodenal
obstruction with a beaklike tapering of contrast in the bowel. If
equivocal, further imaging may include small bowel follow-through
with repeated upper GI contrast study or a contrast enema to assess
the location of the cecum, which is abnormal in 80% of patients with
malrotation [61,62,70-73]. False positives may arise in normal
children <4 years of age due to variation in the location of the duode-
nojejunal junction [74]. Other imaging tests include computed to-
mography (CT), magnetic resonance imaging (MRI), and
laparotomy [75-78]. Importantly, no diagnostic study has sufficient
sensitivity to rule out midgut volvulus, and pediatric surgical consul-
tation is typically appropriate for all concerning patients regardless
of imaging findings [1,2,6].

2.3. ED management

Emergent consultation with the pediatric surgical specialist is
necessary if volvulus is suspected on initial evaluation or confirmed
with imaging. The emergency clinician should resuscitate as needed
with intravenous (IV) fluids due to the risk of severe hypovolemia
[1,3-6]. Administration of IV broad-spectrum antibiotics covering
bowel flora (piperacillin-tazobactam or ceftriaxone with metronida-
zole) is recommended, as well as cautious placement of an oro or
nasogastric tube to decompress the GI system [1-4,6]. Of note,
some cases may require imaging or endoscopic guidance for GI
decompression. Aggressive tube placement is not recommended, as
it may result in perforation [18]. Gastric volvulus requires operative
intervention for surgical reduction, correction of the underlying
cause, and gastropexy [2]. Patients with midgut volvulus require
emergent laparotomy with detorsion of the volvulus and the Ladd
procedure [1-4,6]. In those withmalrotation found incidentally, elec-
tive surgical repair may be pursued [1,2]. However, midgut
malrotation is managed surgically in almost all pediatric patients
with the Ladd procedure, which entails widening the mesentery
base, placing the bowel in a nonrotation position, and making
adhesions to fix the intestines in place [1-4,6].
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3. Pearls and pitfalls

3.1. What are the risk factors for gastric and midgut volvulus, and what are
the most common associated conditions?

There are a variety of risk factors and conditions associated with
digestive malrotation with volvulus. Congenital abnormalities are
present in 30–100% of patients [5,7,9,20,21,32-47]. The most com-
mon is congenital diaphragmatic hernia. Congenital heart disease is
present in 40–90%, and omphalocele occurs in up to 45%
[5,7,9,31,33]. Intestinal atresia or web is also common in patients
with malrotation. Other associations include Meckel diverticulum,
Hirschsprung disease, intussusception, mesenteric cyst, extrahepatic
biliary system abnormalities, complex anorectal malformations, and
Cornelia de Lange syndrome [5,7,9,20,21,32-47]. While not all
patients with malrotation and volvulus will have an associated risk
factor, the presence of one of the aforementioned associations should
raise clinical suspicion in the appropriate setting (e.g., abdominal
pain, nausea, vomiting).

Primary gastric volvulus is more likely in those with stomach laxity
or lack of physiological fixation [2,10,11,14-18]. Secondary causes of
gastric volvulus are more common in those with factors that increase
gastric mobility, such as gastric distension, gastric ligament defects, dia-
phragmatic hernia or other defects, bowel malformations, intestinal
malrotation, peritoneal adhesions, pyloric stenosis, and asplenism or
wandering spleen [2,79-84]. Midgut volvulus is commonly associated
with Ladd's adhesions between the second part of the duodenum and
the cecum. However, up to 26% of cases are idiopathic, and it may also
be secondary to postoperative adhesions, Meckel's diverticulum,
digestive duplications, lipomas, meconium ileus, and cystic hygroma
[2,6,85-90].

3.2. How does the history and examination differ between gastric and
midgut volvulus?

Gastric volvulus and midgut volvulus can differ in presentation,
based on the age affected, the degree of twisting, and the rapidity
of the onset. The acute form of gastric volvulus classically presents
with Borchardt's triad, which is retching, epigastric distension, and
difficulty passing a nasogastric tube [2,14-18,26,27]. While the triad
was initially reported to be present in up to 70% of cases, its ab-
sence should not be used to exclude the diagnosis [18]. The most
common sign is retching or non-bilious vomiting, as the obstruc-
tion is proximal to the duodenum [2,14-18,26,27]. Progressive ab-
dominal and epigastric distension is common in these patients,
but abdominal findings including distension or tenderness may
not be present if the stomach is intrathoracic [2]. Of note, one
study reported hiccups to be a subtle sign of gastric volvulus [91].
Hematemesis may be present in the setting of gastric ischemia
and bleeding, which may result in severe bleeding and hemody-
namic compromise [2,26,27,92].

Patients with midgut volvulus classically present with bilious
emesis and initially a flat abdomen that then becomes distended
[1,2,6,30]. Up to 93% of patients with midgut volvulus present with
vomiting [1,2,6,30]. Abdominal pain is typically present in both
types of volvulus. Hematemesis or hematochezia suggest ischemia.
With continued ischemia, the patient will develop evidence of sepsis
(e.g., fever, tachycardia, hypotension) and peritonitis. Fluid loss from
vomiting and third spacing due to intestinal necrosis can result in
cardiovascular decompensation and shock [1-4,6]. Incomplete vol-
vulus may present with anorexia, nausea, recurrent abdominal
pain, and growth failure, which may occur over weeks to even
months [1-4,6].
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3.3. What imaging is recommended for gastric volvulus versus midgut
volvulus?

For patients with hemodynamic instability or evidence of peritonitis
(i.e., abdominal tenderness with rigidity or distension, hematemesis,
hematochezia), resuscitation with IV fluids and broad-spectrum antibi-
otics and pediatric surgical consultation for operative intervention is
necessarywithout imaging confirmation [1-3,6]. In patients without ev-
idence of hemodynamic instability or peritonitis, imaging can confirm
the diagnosis of gastric or midgut volvulus [2,6,61,62]. Evaluation for
gastric volvulus includes plain radiography of the abdomen and chest,
which may reveal two fluid volumes (lowest at the fundus and highest
at the antrum) and a spherical stomach for an erect abdominal radio-
graph with mesenteroaxial gastric volvulus (Fig. 2) [2]. In those with
organoaxial gastric volvulus, the stomach will be horizontal with one
fluid level. The upper GI contrast series is the recommended imaging
modality for definitive diagnosis of gastric volvulus, which
demonstrates high sensitivity and specificity [2,24,52,53,61,62,79]. Con-
trast series demonstrate an overall diagnostic yield of 81–84%
[2,24,52,53,61,62,79]. In those with mesenteroaxial volvulus, upper GI
contrast series will reveal a pylorus above the gastroesophageal junc-
tion. In organoaxial volvulus, the stomach will be horizontal, and the
lesser curvature will be under the greater curvature and the gastric
pylorus oriented in a downward direction (Figs. 3, 4) [2,79].

Imaging for midgut volvulus includes plain radiography, US, or GI
contrast series. The American College of Radiology (ACR) appropriate-
ness criteria recommendations are based on age [61,62]. For patients
within thefirst two days of birth, plain radiography is the recommended
first-line modality, evaluating for a double-bubble or triple-bubble sign
with no gaswithin the distal small intestine [61,62]. However, a normal
abdominal radiograph does not exclude malrotation or volvulus. For
those older than two days, or if plain radiography is not diagnostic,
upper GI series is recommended [61,62]. Literature suggests the sensi-
tivity and specificity of upper GI series range between 85 and 95% for di-
agnosis of midgut volvulus [68-70,93-96]. Factors associated with
Fig. 2. Plain radiographywith frontal viewof the abdomen demonstrating the double bub-
ble sign. https://commons.wikimedia.org/wiki/File:Radiograph_with_Double_Bubble_
Sign.jpg.
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volvulus on upper GI series include the location of the pylorus, duode-
num, and jejunum; angularity or kinking of intestinal loops; unusual re-
dundancy; and relationship between the SMV and superior mesenteric
artery (SMA) [71,76,97]. UpperGI seriesmay demonstrate a duodenoje-
junal junction displaced right and downward on the frontal view, a du-
odenum with abnormal course on the lateral view, an abnormally
positioned jejunum on the right of the abdomen, dilated and fluid-
filled duodenum, proximal small intestine obstruction, proximal
jejunum spiraling down in the right or mid upper abdomen (corkscrew
pattern), and mural edema and thick folds [2,71,76,97] (Figs. 5, 6). Of
note, upper GI series demonstrates the highest sensitivity and specific-
ity at pediatric centers with experienced radiologists. If the upper GI
series is nondiagnostic but clinical concern remains, the study may be
repeated using a nasogastric tube [2,6].

US may be utilized as well for diagnosis and is the first line imaging
modality at many institutions [55-59,67]. US may demonstrate reversal
of the SMA and SMV and thewhirlpool sign, which is clockwise rotation
of the SMV, mesentery, and small intestine loops around the SMA
(Fig. 7) [55-59,67]. Other findings include the third portion of the duo-
denum anterior to the SMA, abnormal position of the cecum, hypoplas-
tic uncinate process, a cutoff of the SMA, tapering/beaking of the third
portion of the duodenum, dilated proximal duodenum, mesenteric
edema, and ascites [55-59,67]. A review of the literature published in
2022 examined US and upper GI series for diagnosis of midgut volvulus
[56]. This review reported a sensitivity of 83–100% for US diagnosiswith
a specificity ranging between 91 and 100%, while the sensitivity and
specificity of upper GI series for diagnosis of volvulus was 54–79% and
98%, respectively [56,59,64,67,70,98-108]. The ACR notes limited evi-
dence for US diagnosis of volvulus, and a negative US should not be
used to excludemidgut volvulus, though literature suggests high sensi-
tivity and specificity [56,57,60-62,70,109]. Two retrospective series
have found a 2–3% false negative rate with US, with upper GI series
later confirming the diagnosis [64,101].

The choice between upper GI series and US should be based on local
expertise and available resources (e.g., imaging capabilities, access to
pediatric surgeon). Thus, consultation with the radiologist is recom-
mended, as well as the pediatric surgeon. Importantly, if there is no ac-
cess to a pediatric surgeon or experienced radiologist, patients with a
high degree of suspicion for volvulus (e.g., bilious emesis in a neonate)
should be emergently transferred to a facility with a pediatric surgeon
without delays for imaging acquisition. If imaging is obtained and US
is diagnostic, an upper GI series is not necessary. If theUS is nondiagnos-
tic, then upper GI series should be obtained. Finally, CT with IV contrast
or laparoscopymay be used for diagnosis [2,28,76,78,94,110]. CTwith IV
contrast may demonstrate proximal bowel to the right of the midline,
the whirlpool sign, abnormal position of the SMV, and a third part of
the duodenum that does not pass between the aorta and the SMA
[76,78,94,110,111]. However, CT is not typically obtained in infants. Ul-
timately, there is no diagnostic study with sufficient sensitivity to defi-
nitely exclude volvulus, and thus, pediatric surgical consultation is
typically appropriate for all concerning patients.

3.4. What is the management of gastric and midgut volvulus in the ED, and
what are potential pitfalls?

All patients with digestive volvulus should receive emergent pediat-
ric surgical consultation due to the risk of ischemia and perforation. Re-
suscitation with IV fluids is often appropriate due to volume loss and
third spacing [1-3,6,33]. Broad-spectrum antibiotics are necessary cov-
ering enteric organisms. These may include piperacillin-tazobactam or
ceftriaxone with metronidazole [1-3,6,33]. Emergent decompression
with a nasogastric or orogastric tube is recommended in gastric and
midgut volvulus, though this should be completed with caution due to
the risk of perforation, particularly with gastric volvulus [18]. In those
with gastric volvulus, surgical intervention includes reduction of the
volvulus, assessment of gastric viability with resection of gangrenous
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Fig. 3. Organoaxial gastric volvulus, barium study. Case courtesy of The Radswiki, Radiopaedia.org, rID: 11449.
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gastric portions, prevention of recurrence with gastropexy, and poten-
tially fundoplication. Minimally invasive approaches are available, in-
cluding laparoscopy and endoscopy [2,23,24,79,112-124]. Surgical
intervention for midgut volvulus includes emergent laparotomy and
detorsion of the volvulus, followed by the Ladd procedure [1-4,6]. This
includes widening the mesentery base, placing the small intestine in a
non-rotated position, and creating adhesions to keep the small intestine
in place [1-4,6].
Fig. 4. Gastric organoaxial volvulus. Case courtesy of Ahmed Abdrabou, Radiopaedia.org,
rID: 24356.
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3.5.What are the long-term complications after surgically treated volvulus?

Operative intervention is successful in 89% of patients with volvulus,
and the mortality rate for patients after surgery is 3–10% [1-
4,6,30,39,125-127].Mortality rates are higher in patients with intestinal
necrosis, prematurity, or associated anomalies [30,39,125]. These rates
are lower in otherwise healthy children and no intestinal ischemia.
The risk of recurrent midgut volvulus is 3.5% for patients undergoing
Fig. 5. Corkscrew sign of malrotation with midgut volvulus in an infant. Spot film from a
single contrast barium study demonstrates a corkscrew appearance of the fourth portion
of the duodenum and the proximal jejunum and an abnormal position of the duodenoje-
junal junction. Case courtesy of Behrang Amini, Radiopaedia.org, rID: 35920.
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Fig. 6. Contrast demonstrates a malplaced DJ flexure and a corkscrew appearance of the
jejunum. This confirms both malrotation and volvulus. Case courtesy of Jeremy Jones,
Radiopaedia.org, rID: 8078.

Table 1
Pediatric digestive volvulus pearls.

- Digestive volvulus occurs when a segment of the GI system twists on itself,
potentially leading to strangulation, ischemia, and necrosis.
- Gastric volvulus is less common than midgut volvulus, with 10–20% of cases
affecting children. Midgut volvulus most commonly affects infants and is
associated with malrotation, as well as other congenital abnormalities.
- Presentation differs between gastric and midgut volvulus. The classic
presentation of gastric volvulus includes retching, epigastric distension, and
difficulty passing a nasogastric tube, though patients may have nonbilious emesis.
Midgut volvulus most commonly presents with bilious emesis in an infant.
- The emergency clinician should suspect digestive volvulus in any pediatric
patient, particularly an infant, with bilious emesis, those with vomiting and a
condition known to be associated with malrotation, pediatric patients with
hemodynamic instability and an abdominal complaint, and pediatric patients with
severe abdominal pain out of proportion to the examination.
- Emergent consultation with a pediatric surgeon, along with the radiologist, is
recommended as soon as the disease is suspected. If a pediatric surgical specialist
is not available, transfer to a center with pediatric surgical capability is
recommended.
- Imaging should be based on local resources and expertise. Initial imaging for
gastric volvulus may include radiography, but upper GI series is the imaging
modality of choice. Imaging for midgut volvulus may include US or upper GI series.
However, no imaging modality has sufficient sensitivity to rule out midgut
volvulus in an infant with bilious emesis.
- All patients require emergent pediatric surgical consultation. Fluid resuscitation
is often necessary due to volume loss and third spacing. Broad-spectrum
antibiotics should cover enteric organisms. Surgical intervention with emergent
laparotomy and detorsion of the volvulus is the definitive therapy. A nasogastric or
orogastric tube should be placed with caution if attempted in the ED setting due to
the risk of perforation.
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laparoscopic intervention and 1.4% for those undergoing the Ladd
procedure [1-4,6,30,39,125-128].

Table 1 lists pearls and pitfalls in the evaluation andmanagement of
pediatric digestive volvulus.

4. Conclusions

Pediatric digestive volvulus is a dangerous condition associatedwith
twisting of the stomach or small intestine on itself. Gastric volvulus
most commonly presents with retching with or without nonbilious
Fig. 7.USwithmidgut volvulus. Grey scale and color Doppler US through the upper abdo-
men show whirling vessels and surrounding small bowel loops on transverse scan and
corkscrew appearance on longitudinal scan. SMA-SMV relation is reversed. Case courtesy
of KewalArunkumar Mistry, Radiopaedia.org, rID: 34790.
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emesis and abdominal distension with pain, and passing a nasogastric
tube may be difficult. Midgut volvulus typically presents with bilious
emesis in infants. Patients may experience hemodynamic compromise
and peritonitis with perforation. Emergency clinicians should
emergently consult the pediatric surgeon. Imaging includes radiogra-
phy, US, and upper GI series, though testing should be based on local re-
sources and experience. ED treatment includes resuscitation, broad-
spectrum antibiotics, and emergent decompression.
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