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Abstract: Gastric volvulus is the abnormal torsion of the stomach along its short or long axis.
Most patients who experience gastric volvulus present with mild or intermittent gastric obstruc-
tive symptoms. However, severe acute gastric volvulus can result in complete gastric outlet
obstruction and ischemia. Consequently, acute gastric volvulus warrants immediate evaluation
and management. The goals of management are to relieve the obstruction and prevent recurrent
volvulus. Techniques to manage gastric volvulus depend on patient characteristics and the pres-
ence of gastric ischemia. In the absence of gastric ischemia, gastric volvulus can be managed
with anterior abdominal wall gastropexy or paraesophageal hernia repair. If gastric ischemia is
present, operative resection of the affected portion of the stomach is indicated. When operative
management is indicated, many patients with gastric volvulus can be managed with minimally
invasive (laparoscopic, endoscopic, or laparoendoscopic) techniques.
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Introduction

Gastric volvulus is the abnormal torsion (>180 degrees) of the stomach. Classifica-
tion of gastric volvulus can be made according to the specific anatomic abnormality,
underlying etiology, and the time course of symptoms.

Organoaxial volvulus (approximately two-thirds of cases) occurs when the stomach
rotates along its longitudinal axis (ie, a line connecting the gastric cardia and the gastric
antrum) (Figure 1). Mesenteroaxial volvulus (approximately one-third of cases) occurs
when the stomach rotates along its horizontal axis (ie, a line connecting the midpoint
between the lesser curvature and the greater curvature of the stomach) (Figure 2).

The primary mechanism underlying gastric volvulus is the elongation and resulting
laxity of the attachments of the stomach to its surrounding structures (eg, the dia-
phragm, spleen, liver, and colon). Although elongation of these structures may occur
with the stomach in its normal subdiaphragmatic position, it is more commonly found
that elongation of these structures — and subsequent gastric volvulus — occurs with a
paraesophageal (PEH) or diaphragmatic (traumatic, Morgagni, Bochdalek) hernia.'

Some patients present with an incidental finding of gastric volvulus on a radio-
graphic study obtained for another purpose. In these patients, the gastric volvulus
is frequently incomplete (<180 degrees) and therefore may not result in symptoms
that the patient voluntarily reports. However, an astute physician who completes a
detailed clinical history often will reveal longstanding heartburn and/or regurgitation,
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Figure | Organoaxial volvulus results from gastric torsion along the axis connecting
the cardia and the antrum and results in obstruction at the cardia and/or the pylorus.

)

Figure 2 Mesenteroaxial volvulus results from gastric torsion along the axis
connecting the lesser and greater curvatures.

Note: Obstruction occurs in the antropyloric zone due to cephalad torsion of the
antrum (most common) or caudal torsion of the fundus (less common).

dysphagia, or early satiety and poor oral intake. For the
remainder of patients who are symptomatic, gastric volvulus
occurs either acutely or follows a more chronic, recurrent
pattern.

For patients suffering from acute gastric volvulus,
symptoms develop suddenly and include severe epigastric
pain, nausea, and retching without productive emesis. These
patients may present to the emergency department with severe
and intractable symptoms. On the other hand, patients may
present with chronic recurrent episodes of gastric volvulus
that result in intermittent partial gastric outlet obstruction.
In these cases, the symptoms are similar but less severe. As
a result, patients may suffer from these episodes for months
or years before they present for evaluation.

The management of gastric volvulus depends on the
degree of gastric obstruction, the presence of gastric isch-
emia, and the presence of patient comorbidities that may
elevate their risk for prolonged general anesthesia. Patients
with mild obstructive symptoms may be managed electively,
while patients suffering from complete gastric obstruction
will require inpatient admission and urgent management.>
Although the stomach has a robust vascular supply, severe
acute volvulus can result in gastric ischemia. Gastric
strangulation is more common with severe gastric torsion
(>180 degrees) and organoaxial volvulus orientation, and
delay in the definitive treatment for gastric ischemia signifi-
cantly increases patient mortality. Therefore, once the diag-
nosis of acute gastric volvulus is made, initial management
should include intravenous fluid resuscitation and nasogastric
tube decompression of the stomach. In select cases, upper
gastrointestinal endoscopy may be useful to evaluate the

Figure 3 Gastropexy achieved by double percutaneous endoscopic gastrostomy
tube placement on the body and antrum of the stomach.

presence of ischemia, to reduce the volvulus, or to aid in
placement of a nasogastric tube.

The goal of definitive management of gastric volvulus is
to relieve the gastric outlet obstruction and prevent recurrent
volvulus. Options for management include endoscopic, lapa-
roscopic, combined laparoendoscopic techniques, and open
procedures.>*¢# Manual reduction of the volvulus to relieve
gastric obstruction is straightforward; however, without fixa-
tion of the stomach in its normal unobstructed orientation,
recurrence of volvulus is almost guaranteed. There are two
main options for prevention of recurrent volvulus: gastropexy
and PEH repair.

Gastropexy is the fixation of the stomach to the dia-
phragm and/or anterior abdominal wall. This can be accom-
plished with the placement of one or two gastrostomy tubes
(Figure 3), either via endoscopy or through an abdominal
approach (laparoscopic or open). Even with fixation of the
body of the stomach, however, the fundus may still be free
enough to cause recurrent volvulus. In order to address this,
laparoscopic anterior abdominal wall sutured gastropexy
has also been described, which may provide a more durable
fixation of the stomach without the need for placement of
external tubes.

PEH repair may be more technically challenging, but
offers the opportunity for definitive management of the prob-
lem, prevention of recurrence, and control of any associated
reflux through concomitant fundoplication. The laparoscopic
approach is associated with decreased perioperative mor-
bidity, shorter length of stay, and lower cost.” Furthermore,
laparoscopy provides superior visualization of the esophageal
hiatus and posterior mediastinum compared to open surgery.
Consequently, even in the setting of an urgent operation,
laparoscopic management of gastric volvulus is preferred over
open techniques.'

Pathogenesis

Gastric volvulus develops due to a mobile stomach in
the setting of incomplete attachment of the stomach to
surrounding organs. The stomach is intrinsically a highly
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mobile organ: frequent forceful peristalsis is necessary for
mechanical digestion of food. Furthermore, the size and
position of the stomach can change dramatically depend-
ing on the degree to which it is filled, body habitus, and
abdominal wall tone.!" Despite its highly active state, the
normal stomach possesses numerous ligamentous attach-
ments (eg, gastrosplenic, gastrophrenic, gastrohepatic, and
gastroduodenal ligaments) to its surrounding organs to keep
it in situ. In gastric volvulus, these normal gastric attach-
ments are stretched and fail to maintain the stomach in its
normal anatomic position.'2

Primary gastric volvulus occurs with the stomach in the
subdiaphragmatic position and is exclusively due to laxity
in the ligamentous attachments without another contributing
anatomic abnormality. This occurs in 10%-30% of cases of
gastric volvulus.”® When primary gastric volvulus occurs, the
anatomic configuration is most commonly mesenteroaxial,
and generally a partial gastric outlet obstruction is present.

In the majority of gastric volvulus cases, additional
anatomic abnormalities underlie the development of gastric
volvulus. Previous case series have found PEH to be the most
common condition associated with gastric volvulus.>* Other
conditions associated with gastric volvulus include other dia-
phragmatic hernias (congenital or acquired), diaphragmatic
paralysis, kyphoscoliosis, previous thoracic surgery, presence
of intraluminal foreign objects (eg, gastric balloons, gastros-
tomy tubes), splenomegaly, and surgical absence of the spleen
(Figure 4).3-61415 Rarely, the presence of adhesions to the stom-
ach may form an axis of rotation, setting the stage for volvulus.

Figure 4 Computerized tomography of the abdomen demonstrating acute gastric
volvulus in the setting of prior splenectomy.

Note: The absence of gastrosplenic ligament, as well as adhesive disease from prior
abdominal operations, predisposes to gastric volvulus.

Clinical presentation

Acute gastric volvulus
Patients with acute gastric volvulus often present with rapid
onset of upper abdominal or lower chest pain associated
with symptoms of gastric outlet obstruction. In the setting
of a partial obstruction, patients report nonbilious vomiting.
When a complete obstruction develops, patients are unable
to vomit, and dry retching results.'* In 1904, Borchardt
described the triad of epigastric pain, vomiting followed by
retching with inability to vomit (indicating gastroesophageal
junction obstruction), and the inability to pass a nasogastric
tube.'® Borchardt described this triad as being present in as
many as 70% of cases. Based on the incidence of organoaxial
volvulus (two-thirds of cases), this observation by Borchardt
makes sense: with organoaxial volvulus, the gastroesophageal
junction becomes obstructed, and passage of the nasogastric
tube into the stomach is not possible. Other symptoms of
acute volvulus include hematemesis due to mucosal tears
following retching or underlying Cameron’s ulcers in the
setting of PEH, dysphagia, and dyspnea.’>>!7-13

Patients with acute gastric volvulus can be quite ill and
in significant distress. Physical examination findings, how-
ever, are generally nonspecific. Vital signs may demonstrate
tachycardia secondary to pain or dehydration. If the patient
has aspirated, tachypnea and hypoxemia may be present. In
advanced cases, gastric perforation with intra-abdominal or
mediastinal contamination may result in fever. Abdominal
examination may reveal generalized tenderness in the epi-
gastrium, and acute abdominal pain with peritoneal signs
can be present in the setting of gastric ischemia or necrosis
and ensuing perforation.*'*?' Acute abdominal pain may
also result from solid organ complications of acute gastric
volvulus, including omental avulsion, pancreatic necrosis,
and disruption of splenic vessels with splenic rupture due
to traction.'* Importantly, abnormal abdominal examination
findings may be absent when gastric volvulus occurs in the
setting of a completely intrathoracic stomach, even with
advanced obstruction and gastric necrosis.>’

Chronic gastric volvulus

Chronic gastric volvulus can refer to two separate clinical
entities. First, the stomach can volvulize and maintain a
partially obstructed orientation, resulting in chronic incom-
plete gastric outlet obstruction. These patients present with
longstanding symptoms prior to seeking medical treatment.
Second, over months or years, the stomach can intermittently
volvulize and spontaneously return to a normal configuration
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resulting in recurrent episodes of acute obstruction. In this
setting, the diagnosis of gastric volvulus can be elusive, as
radiographs may not capture the stomach in an abnormal
orientation. As a result, these patients may undergo mul-
tiple evaluations by their primary care physician or in an
emergency department without identification of a cause of
their symptoms.

Typical symptoms of chronic gastric volvulus are vague
and nonspecific and may include abdominal pain, vomiting,
and dysphagia.* Additional symptoms include heartburn and
regurgitation. Prior reports have pointed out the symptom
overlap between chronic gastric volvulus and PEH.*>2? This
should come as no surprise, given that many patients who
have a PEH develop symptoms secondary to intermittent
gastric volvulus.

Diagnostic evaluation

Due to the nonspecific symptoms of gastric volvulus, the
diagnosis may be missed unless a high index of suspicion is
maintained and appropriate diagnostic studies are obtained.
However, even when a strong suspicion for gastric volvulus
exists, one should consider alternative diagnoses that may
present with similar symptoms, including acute myocardial
infarction, pancreatitis, cholecystitis, pneumonia, and pul-
monary embolism.

Diagnostic modalities used to identify gastric volvulus
include chest and abdominal radiographs, upper gastroin-
testinal series (UGI), computerized tomography (CT), and
upper gastrointestinal endoscopy.

When gastric volvulus is present, plain chest and abdomi-
nal radiographs may reveal a radiolucent hollow viscous
structure, with or without an air—fluid level, in the chest (when
associated with PEH) or upper abdomen (Figure 5A).2 The
presence of a nasogastric tube may aid in the identification
of an abnormally positioned stomach (Figure 5A, arrow),
and administration of contrast via the nasogastric tube may
enhance this view (Figure 5B). Furthermore, chest radiographs
may identify evidence of underlying anatomic abnormalities
that predispose to gastric volvulus, including diaphragmatic
eventration/elevated hemidiaphragm and rib fractures that
suggest prior thoracoabdominal blunt force trauma. Although
plain radiographs may suggest that gastric volvulus is present,
additional studies are typically required to fully characterize
the anatomic abnormality.

An UGI provides radiographic assessment of foregut
anatomy. It allows identification of the position of the stom-
ach, presence of a PEH, degree of rotation of the stomach,
and presence of gastric outlet obstruction (Figure 6). In

Figure 5 Organoaxial gastric volvulus.

Notes: (A) Chest radiograph demonstrating a radiolucent hollow viscous structure
overlying the right hemithorax. There is a nasogastric tube (arrow) positioned in
the intrathoracic stomach. (B) Administration of contrast via the nasogastric tube
demonstrates a completely intrathoracic stomach with an air—fluid level. Although
organoaxial volvulus and an intragastric air—fluid level is present, contrast appears to
pass distally through a narrowed antrum.

PORTABLE
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Figure 6 Upper gastrointestinal series films demonstrating complete gastric
obstruction due to acute gastric volvulus involving a subdiaphragmatic stomach (A)
and in the setting of paraesophageal hernia (B).

Abbreviation: AP, anteroposterior.

their series of 36 patients, Teague et al found that UGI with
barium was diagnostic in 56% of patients and suggestive of
gastric volvulus in 28% of patients.* However, performing
an UGI requires the presence of an on-site radiologist and
thus can be inappropriate in acute gastric volvulus given the
need for an expeditious diagnosis.?

CT is highly sensitive at detecting acute gastric volvu-
lus.*#* In patients with acute chest and abdominal pain, a
CT scan is often performed and therefore may be the only
test needed to recognize gastric volvulus.>?* Furthermore,
because it does not require the presence of a radiologist, it can
expedite the diagnosis of acute volvulus. Features of gastric
volvulus on CT scan are gastric distension, an antropyloric
transition point (Figure 7), and position of the antrum at the
same level or higher than the fundus (Figure 8). PEH and
diaphragmatic hernias can also be identified. In a recent series
of 36 patients, Light et al found 100% diagnostic accuracy
in 26 cases where a CT was ordered.® It must be noted that
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Figure 7 Computerized tomography of the abdomen demonstrating an antropyloric
transition zone (arrow).

Figure 8 Coronal section of abdominal computerized tomography scan
demonstrating mesenteroaxial volvulus in the setting of a large paraesophageal hernia.
Notes: The gastric antrum (A) has flipped above the fundus (F) and lies in the
posterior mediastinum.

while a CT scan can readily identify the presence of pneu-
moperitoneum, radiologic findings of gastric ischemia do not
correlate well with intraoperative findings.**

In the setting of gastric volvulus, upper endoscopy can
be both diagnostic and therapeutic (see Management sec-
tion). However, in reported series, endoscopy is diagnostic

of volvulus in only 28%-45% of patients.>* This is likely
because endoscopy is a highly operator-dependent modal-
ity, and even skilled endoscopists may have a difficult time
identifying a volvulus endoscopically. An additional explana-
tion for this low sensitivity is that the gastric volvulus may
reduce during the procedure unbeknownst to the endoscopist.
Despite these shortcomings, endoscopy is the best method to
assess for the presence of mucosal ischemia.®52

Management

Overview and initial management
A flow diagram demonstrating our management of patients
with gastric volvulus is provided in Figure 9.

Chronic gastric volvulus can be managed on an elective
basis according to the presence of symptoms. For patients
who are symptomatic, our clinical decision-making mirrors
that of patients with acute gastric volvulus without evidence
of gastric ischemia (see Figure 9).

For patients who are asymptomatic and have PEH or
gastric volvulus, the traditional mantra has been to expedi-
tiously repair the abnormality regardless of the presence
of symptoms to prevent future episodes of acute gastric
volvulus and gastric ischemia. However, this approach has
changed. In patients who are asymptomatic, and gastric
volvulus is an incidental finding on a radiographic study
obtained for other purposes, nonoperative management (ie,
“watchful waiting”) has been advocated.?”?® This change in
philosophy is based, at least in part, on the work by Stylo-
polous et al.?® They reported that in patients with PEH, the
risk of developing acute symptoms requiring an emergency
operation is 1.16% per year. However, based on data from
the National Surgical Quality Improvement Program data-
base, emergency repair is associated with a nearly ten-fold
increase in perioperative mortality compared to elective
repair (0.65% vs 5.5%). Additionally, mortality was lowest
(0.46%) in the group with elective laparoscopic repair.?
Furthermore, many patients billed as “asymptomatic” with
an incidental finding of volvulus and/or PEH actually have
significant symptoms on a careful history. As a result, the
final decision to provide empiric operative management for
incidental gastric volvulus should be based on a patient’s
desire to undergo repair and a balance of the risks of repair
with the risks of developing acute volvulus and needing
emergent repair. Unless the patient is of very advanced age
or has significant medical comorbidities that place them at
greatly increased risk for elective repair, we recommend
operative repair to reduce the risk of subsequent acute vol-
vulus and obstruction necessitating emergent repair.
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Figure 9 Management algorithm for patients with gastric volvulus.
Abbreviation: PEH, paraesophageal hernia.

Acute gastric volvulus with high-grade gastric outlet
obstruction is a surgical emergency. Initial management
should include intravenous fluid resuscitation, correction
of electrolyte abnormalities, and immediate gastric decom-
pression, which can be achieved with the placement of a
nasogastric tube.>!° Importantly, even if the patient does
not appear systemically ill, has significant abdominal pain,
and is not tender on examination, a prompt evaluation and
reduction of volvulus are necessary to prevent progression
to gastric ischemia (Figure 10).

Flexible endoscopy is useful in the early management
of acute gastric volvulus for several reasons. First, it can
achieve gastric decompression and facilitate the placement
of a nasogastric tube. This is an important benefit of endos-
copy, since traditional (“blind”’) nasogastric tube placement
may not be possible in the setting of organoaxial volvulus
and an obstructed gastroesophageal junction. Second, it can
restore normal anatomic configuration of the stomach and in
turn relieve gastric outlet obstruction. Finally, it allows for
assessment of gastric ischemia through direct visualization
of the gastric mucosa. Whether by endoscopy or traditional

Normal fundus

Normal antrum

Figure 10 Intraoperative image of gastric ischemia in an elderly patient who
presented with one week of gastric outlet obstruction secondary to gastric volvulus.

nasogastric tube placement, once the stomach has been
decompressed, and there is no evidence of gastric ischemia,
semi-elective definitive repair can be considered. Such a delay
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in definitive repair can allow for perioperative patient risk
stratification and optimization in high-risk populations.® It
may also allow for temporization and transfer of the patient
to a high-volume specialty center where the surgeon and
perioperative resources are better equipped to manage these
complex patients.

Definitive treatment
Definitive treatment of obstructed gastric volvulus depends
on several important factors: 1) presence of ischemic stom-
ach; 2) presence of a PEH; and 3) patient’s perioperative risk
profile. If the stomach is strangulated (Figure 10), partial or
total gastrectomy is indicated. The extent of resection depends
on the amount of gross necrosis or persistent ischemia after
reduction of gastric volvulus. Gastric ischemia contributes
significantly to patient mortality, and efforts should be made
to avoid delay in performing the operation.>!®

If the stomach is viable, then attention should be directed
at reducing the volvulus and preventing recurrent volvulus.
Although a wide range of procedures are available to achieve
these goals, recent patient series, including our own, favor
laparoscopic PEH repair or anterior abdominal wall sutured

gastropexy.>*10

Laparoscopic paraesophageal hernia
repair
Laparoscopic PEH repair in the management of gastric
volvulus should follow the basic tenets of this operation.'*-2!
There are five steps to the standard operative repair of PEH:
1) reduction of the hernia contents into the abdomen; 2) exci-
sion of the hernia sac from the mediastinum; 3) mobilization
of the esophagus to obtain a minimum of three centimeters of
intra-abdominal esophageal length; 4) closure of the hiatus;
and 5) completion of an antireflux operation. Although these
operative steps are the same whether they are performed
open or laparoscopically, multiple authors have reported that
laparoscopic repair of hiatal hernias provides exceptional
visualization, improves quality of life, and provides excellent
relief from preoperative symptoms.®1%20

Briefly, the patient is placed in a modified lithotomy or
split leg position. This provides the surgeon improved ergo-
nomics by standing between the patient’s legs; the assistant
stands at the patient’s left. Additionally, the patient is placed
in steep reverse Trendelenburg position, which allows for
improved visualization of the esophageal hiatus. The patient
is appropriately padded to prevent pressure ulcers and neu-
ropathies. Preoperative antibiotics are administered to reduce
the risk of surgical site infection, and subcutaneous heparin

Liver retractor “~ l\_\

Surgeon
(left hand)

Surgeon
(right hand)

\ Assistant

Camera
== Paraesophageal hernia repair
@ Gastropexy
Figure 11 Port configuration for laparoscopic paraesophageal hernia repair

(rectangles) and laparoscopic gastropexy (ovals).

Notes: When performing laparoscopic gastropexy, it is essential to shift the ports
caudally on the abdominal wall to maintain visualization for gastropexy of the distal
gastric body and antrum.

and sequential compression devices are used to reduce the
risk of venous thromboembolic events.

Access to the abdomen is obtained using a Veress needle
at Palmer’s point in the left upper quadrant of the abdomen.
Three additional trocars and a Nathanson liver retractor are
placed (Figure 11). The table is set in a steep reverse Tren-
delenburg position.

The operation begins by reducing the volvulus and return-
ing the stomach and all hernia contents to the abdominal
cavity. If the stomach does not completely reduce into the
abdominal cavity, no forced reduction is attempted. Begin-
ning at a point approximately one-third to one-half along the
greater curvature, the short gastric vessels are then ligated
until the left crus is reached. A left crus approach is often
easier in the setting of PEH, as it provides better visualiza-
tion than the traditional right crus approach. It also facilitates
additional reduction of the stomach as the short gastric
vessels are divided. Upon reaching the left crus, the avascular
fibroareolar plane between the hernia sac and medial aspect
of'the crus is entered. The hernia sac is dissected off the crura
in a counterclockwise fashion to the top of the right crus. At
this point, dissection can be continued down the right crus;
however, it is often easier to start dissection at the base of
the crus and then to work anteriorly, with the tissue planes
meeting in the mediastinum. Once the sac is fully dissected
off the crura, it can be dissected out of the mediastinum.
Although the sac can be used for retraction, it is tethered to
the gastroesophageal junction on the patient’s left side, and
too much traction can cause an esophageal tear. It is therefore
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helpful to place a Penrose drain around the esophagus as soon
as it is practical to do so.

Once the sac is fully dissected and reduced, further medi-
astinal dissection of the esophagus is performed to achieve
a minimum of 3 ¢m of intra-abdominal esophageal length.
Closure of the hiatus is then performed using permanent
(20 silk) sutures. Large hiatal hernias may prohibit simple
closure. In this scenario, we perform a right-sided diaphrag-
matic relaxing incision along with placement of a C-shaped
biologic mesh.* The esophagus should maintain a straight
orientation without angulation, and a 52 French bougie
should easily pass beyond the esophageal hiatus and into the
stomach. After passage of the bougie, the sac is dissected off
the stomach and esophagus and resected. A lighted bougie
can help with identification and preservation of the anterior
vagus nerve. At this point, the fundoplication is created. If
no preoperative manometry was performed, we recommend
a partial (Toupet) fundoplication due to the high incidence
of ineffective esophageal motility in this patient population.

It is important to recognize that laparoscopic PEH repair
requires advanced laparoscopic skills and should only be
performed by experienced gastroesophageal surgeons. In
addition, laparoscopic PEH repair takes several hours to
perform and must be completed under general anesthesia.
Because gastric volvulus frequently occurs in older patients
with significant comorbidities, a prolonged operation under
general anesthesia may expose the patient to unacceptable
perioperative risk. Furthermore, patients with acute gastric
volvulus and obstruction may present to a medical center
with a surgeon who is not comfortable with performing this
complex repair. If the patient’s condition allows for interhos-
pital transfer, urgent referral to a tertiary medical center may
be best for the patient. Alternatively, anterior abdominal wall
gastropexy offers a strategy to manage patients in situations
when the patient is too ill to withstand definitive repair or
the required expertise is not available.®!

Anterior abdominal wall gastropexy
Anterior abdominal wall gastropexy (“gastropexy”) is the
fixation of the stomach to the left hemidiaphragm and anterior
abdominal wall in its normal anatomic configuration to pre-
vent recurrent gastric volvulus. In two scenarios, gastropexy
is used as an alternative to PEH repair: first, in patients who
are at prohibitively high operative risk to undergo prolonged
abdominal surgery; and second, when surgeons lack suf-
ficient experience in gastroesophageal surgery to perform
a complex PEH repair. There are three minimally invasive
approaches to gastropexy — endoscopic, laparoscopic, and
laparoendoscopic.

Endoscopic gastropexy is performed with the placement
of one or more percutaneous endoscopic gastrostomy (PEG)
tubes. This technique offers the advantages of avoiding
general anesthesia and additional abdominal incisions. The
first step of endoscopic gastropexy is to reduce the gastric
volvulus. Typically, this can be done by advancing the scope
beyond the gastroesophageal junction and insufflating
the stomach with air. Even in the setting of a completely
intrathoracic stomach, gastric insufflation will often reduce
the stomach.?3'2 When insufflation alone is insufficient,
experienced endoscopists can perform special maneuvers to
reduce the gastric volvulus. In the alpha loop technique, the
endoscope is passed to the antrum, and a J-turn maneuver is
performed to allow passage of the scope through the volvu-
lus.® The endoscope is then withdrawn back into the proximal
stomach, forming an alpha loop. The tip of the endoscope
is then readvanced through the narrowed lumen and torqued
in an anticlockwise direction, uncoiling the alpha loop and
reducing the gastric volvulus.

After reduction of the volvulus, a first PEG tube is placed
on the body of the stomach along the greater curvature, and
a second gastrostomy site is then selected on the gastric
antrum, at least 12 cm from the first site (Figure 3).3* It
is important to separate these two tubes to prevent creating
a fulcrum around which recurrent volvulus might occur.
In addition to providing points of fixation for the stomach,
PEG tubes provide enteral access for nutritional support and
administration of critical enteral medications.

If the volvulus cannot be reduced by purely endoscopic
means, a laparoendoscopic technique can be used. With this
technique, a 5 mm port is placed in the umbilicus and one or
two additional 5 mm ports are placed in the upper abdomen.
These ports allow for laparoscopic reduction of the volvulus,
and the PEG tubes are then placed under direct laparoscopic
visualization.* This technique is also very useful when purely
endoscopic gastrostomy tube placement is contraindicated —
such as in the setting of patient obesity that prevents adequate
transabdominal illumination, when the colon is overlying
the stomach, or if there is concern for gastric ischemia and
diagnostic laparoscopy is needed.

In laparoscopic sutured gastropexy, the volvulus is
manually reduced, and the stomach is sutured to the left
hemidiaphragm and anterior abdominal wall. Most reports
of this technique describe a one- or two-point sutured
gastropexy with or without concomitant gastrostomy tube
placement.?>333 However, as mentioned earlier, one or two
points of fixation may be inadequate to prevent recurrent
volvulus,* and these fixation points may even provide an axis
around which subsequent volvulus can occur. Consequently,
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we developed laparoscopic anterior abdominal wall gastro-
pexy using multiple sutures along the greater curvature of
the stomach to provide durable fixation and prevention of
subsequent volvulus. For nearly a decade in the Center for
Esophageal and Gastric Surgery at University of Washington,
we have performed this technique to manage high operative
risk patients with obstructive gastric volvulus

In this technique, the patient is positioned in a manner
similar to PEH repair. Four ports are placed at least 5 cm
caudal to the usual location for PEH repair, as this allows
both access to the esophageal hiatus for reduction of intratho-
racic stomach as well as provides space in the mid-abdomen
to place multiple gastropexy sutures (Figure 11). Once the
volvulus is reduced and the stomach is in its normal anatomic
position, 2-0 silk sutures are placed every 2-3 cm to attach
the stomach to the diaphragm and anterior abdominal wall
(Figure 12). The first sutures are placed high on the greater
curvature and anchor the stomach to the left crus. Subsequent
sutures are placed between the greater curvature and the
left hemidiaphragm and finally between the antrum and the
anterior abdominal wall (Figure 13).

Early in our experience, we placed a gastrostomy tube at
a point along the distal body of the stomach using a Ponsky

* %
*
»*

¥ x O

Figure 12 Schematic demonstrating placement of sutures (stars) and, when used,
gastrostomy tube (circle) during anterior abdominal wall sutured gastropexy.

Figure 13 Intraoperative image demonstrating suture placement between the
greater curve of the stomach and the left crus of the diaphragm (A), greater left
hemidiaphragm (B), and anterior abdominal wall (C). The antrum is also sutured to
the anterior abdominal wall (D).

percutaneous endoscopy gastrostomy tube kit (Bard Access
Systems; R. Bard Inc, Salt Lake City, UT, USA). This
served two purposes: first, it provided an easier alternative
to placement of an additional suture in an ergonomically
challenging location; and second, it provided enteral access
for the administration of necessary oral medication and
supplemental enteral nutrition. However, in our initial series
of 11 patients, 2 patients experienced premature displacement
of their gastrostomy tube. Both patients required reoperation,
and one died secondary to cardiac and pulmonary failure
10 days after reoperation. Furthermore, only one patient who
underwent gastrostomy tube placement required the tube for
enteral nutrition. Consequently, we have adopted a selective
approach to placement of gastrostomy tubes in patients who
are at high risk of inability to take adequate oral nutrition
postoperatively (eg, severe oropharyngeal dysphagia). No
recurrence of gastric volvulus was observed in a median
follow-up of 3 months.¢

Conclusion

Gastric volvulus remains a significant cause of gastro-
esophageal obstructive symptoms, and in the acute setting
may be a life-threatening condition. Prompt diagnosis and
management are necessary to mitigate morbidity. A high
index of suspicion for gastric volvulus should be maintained
in the presence of dry retching and/or vomiting, epigastric
or chest pain, elderly age, and radiological signs of an intra-
thoracic stomach or PEH. Choice of definitive treatment of
obstructed gastric volvulus depends on three major factors:
1) presence of ischemic stomach; 2) presence of a PEH; and
3) patient’s perioperative risk profile. Laparoscopic PEH
repair remains the mainstay for the majority of patients
with acute and chronic gastric volvulus. For patients with
primary volvulus and patients with significant medical
comorbidities, laparoscopic anterior abdominal wall gas-
tropexy provides a durable option and may be associated
with lower perioperative morbidity.
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