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Abstract
AIM: To evaluate the outcomes of patients who under-
went laparoscopic repair of intra-thoracic gastric volvu-
lus (IGV) and to assess the preoperative work-up.

METHODS: A retrospective review of a prospectively 
collected database of patient medical records identified 
14 patients who underwent a laparoscopic repair of IGV. 
The procedure included reduction of the stomach into 
the abdomen, total sac excision, reinforced hiatoplasty 
with mesh and construction of a partial fundoplication. 
All perioperative data, operative details and complica-
tions were recorded. All patients had at least 6 mo of 
follow-up.

RESULTS: There were 4 male and 10 female patients. 
The mean age and the mean body mass index were 66 
years and 28.7 kg/m2, respectively. All patients present-
ed with epigastric discomfort and early satiety. There 
was no mortality, and none of the cases were convert-
ed to an open procedure. The mean operative time was 
235 min, and the mean length of hospitalization was 2 d. 
There were no intraoperative complications. Four minor 
complications occurred in 3 patients including pleural 
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effusion, subcutaneous emphysema, dysphagia and 
delayed gastric emptying. All minor complications re-
solved spontaneously without any intervention. During 
the mean follow-up of 29 mo, one patient had a radio-
logical wrap herniation without volvulus. She remains 
symptom free with daily medication.

CONCLUSION: The laparoscopic management of IGV 
is a safe but technically demanding procedure. The best 
outcomes can be achieved in centers with extensive 
experience in minimally invasive esophageal surgery.

© 2013 Baishideng. All rights reserved.
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Core tip: Migration of the whole stomach in to the chest 
cavity by rotating its longitudinal or transverse axis, 
namely “intra-thoracic gastric volvulus’’, is a very rare 
type of giant hiatal hernias and is associated with cata-
strophic complications. Laparoscopic repair of this rare 
condition is the most technically demanding procedure 
among the benign foregut surgeries. With careful atten-
tion the details, such as total excision of the hernia sac, 
provision of an adequate esophageal length with full mo-
bilization of the esophagus, tensionless hiatoplasty, and 
a floppy fundoplication, long-term success is possible
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INTRODUCTION
It is difficult to identify the true incidence of  hiatal hernia 



because of  the absence of  symptoms in a large number 
of  patients. Hiatal hernia is most commonly associated 
with gastro-esophageal reflux disease (GERD), and 
GERD affects millions of  people worldwide[1]. Ninety-
five percent of  hiatal hernias are the small sliding type 
(type Ⅰ) and are not associated with life threatening com-
plications. The remaining 5% are classified as paraesoph-
ageal and mixed types (types Ⅱ and Ⅲ, respectively) both 
of  which are known as giant hiatal hernias.

Landmark articles on giant hernias were published 
by Skinner et al[2] in 1962 and Hill[3] in 1973. They re-
ported mortality rates exceeding 27% due to catastrophic 
complications of  paraesophageal hernia (PEH) such 
as obstruction, strangulation, perforation and bleeding. 
Although still controversial, many surgeons recommend 
elective surgical repair even in elderly asymptomatic pa-
tients with PEH[4].

After Cuschieri et al[5] performed the first laparoscopic 
PEH repair, many surgeons reported successful results 
with less than 1% mortality[6,7]. All studies have shown 
that laparoscopic repair of  giant hiatal hernias is a safe 
but technically demanding procedure. Because of  the rar-
ity of  this disease and the lack of  randomized trials com-
paring different surgical approaches, controversy exists 
regarding which surgical approach should be preferred. 
Choices regarding the type of  surgical procedure include 
trans-abdominal vs trans-thoracic, open vs laparoscopic, 
hiatal closure with primary suture vs the use of  meshes 
and whether fundoplication is necessary[8,9].

Many previous publications addressed the manage-
ment of  PEH, but there is a distinct subgroup of  pa-
tients who represent the end stage of  all types, which oc-
curs when the whole stomach migrates into the thorax by 
rotating 180 degrees around its longitudinal or transverse 
axis, namely “intra-thoracic gastric volvulus (IGV)’’. Sur-
gical repair of  this rare disorder is most likely the most 
technically difficult procedure among the benign foregut 
diseases, even for experienced foregut surgeons. The 
present article focuses on this subgroup of  patients who 
have IGV.

MATERIALS AND METHODS
Patient selection
The study was conducted at our anti-reflux therapy 
center, which is a specialized tertiary referral center for 
the diagnosis and treatment of  GERD. A retrospective 
review of  a prospectively collected database of  patient 
medical records identified 14 patients who underwent 
laparoscopic repair for a totally intra-thoracic stomach 
with chronic volvulus. IGV was defined as transmigration 
of  the whole stomach into the thorax by a 180 degree 
around its longitudinal or transverse axis (Figure 1). Sur-
gical consent was obtained from all patients after detailed 
information was given by a senior surgeon. The preop-
erative evaluation included an upper gastrointestinal en-
doscopy, thoraco-abdominal computed tomography (CT) 
and a barium esophagram. We do not perform a routine 

24-h pH study or manometry as the results do not change 
our treatment strategy in IGV cases. Pulmonary function 
testing was performed in patients with pulmonary symp-
toms, such as shortness of  breath, to determine whether 
breathing problems were due to restriction of  the lung by 
an intra-thoracic stomach or to intrinsic lung disease.

Surgical technique
All patients were admitted on the day of  the surgery and 
underwent a laparoscopic hiatal hernia repair procedure 
after an overnight fast. Patients received prophylaxis by 
subcutaneous low-molecular-weight heparin administered 
routinely during the induction of  anesthesia in addition 
to compression stockings.

Patients were placed in the modified lithotomy posi-
tion with the surgeon between the legs and the assistant 
on the left side. The first 10-mm optic port was placed 
using the open Hasson technique in the upper midline 
approximately one third of  the way from the umbilicus 
to xiphoid. An additional three 10-mm and two 5-mm 
trocars were placed in the upper abdomen after a pneu-
moperitoneum was established to a pressure of  13-15 
mmHg. Unlike patients who undergo an antireflux sur-
gery, trocar placement was higher in the abdomen and 
was very similar to the placement in obese GERD pa-
tients we previously reported[10].

Following liver retraction, the hiatal hernia was ex-
amined. Then the operating room table was placed in 
reverse Trendelenburg to allow an easier reduction. The 
herniated stomach was reduced into the abdomen as 
much as possible with atraumatic graspers in a hand-
over-hand fashion. The dissection was started by dividing 
the gastro-hepatic ligament and exposing of  the right 
crus. If  a dominant left hepatic artery larger than 2 mm 
was seen, the dissection was started just above the vessel. 
There was no attempt to dissect the hernia sac or to find 
the esophagus at this stage. The hernia sac was identified 
at the junction of  the left crus and stomach. Finding a 
fine areolar plane between the sac and surrounding me-
diastinal tissues was a landmark following the division of  
the hernia sac. Care was taken to identify the vagal nerves 
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Figure 1  Computed tomography. A: Preoperative barium swallow study 
shows the transmigration of the entire stomach; B: Coronal view of intra-thorac-
ic gastric volvulus.



and pleura to avoid any injury during the dissection of  
the mediastinum. Full division and removal of  the sac 
was performed in all patients.

Following the sac removal, a circumferential dissection 
of  the esophagus to the level of  the inferior pulmonary 
veins was performed to achieve adequate intra-abdominal 
esophagus length. The final assessment of  the esopha-
geal length was conducted after careful dissection of  the 
fat pad of  the gastroesophageal junction (GEJ) with the 
operating table in a level position and with a 6-8 mmHg 
pneumoperitoneum. Collis gastroplasty (CP) was not 
routinely performed prior to fundoplication.

Once the esophageal dissection was completed, a cru-
ral repair with silk sutures was performed. Care was taken 
to avoid any tension over the crura during the repair, 
and we aimed to secure the integrity of  the muscle. Re-
inforced hiatoplasty with prosthetic grafts was routinely 
performed. A U-shaped monofilament polypropylene 
graft (Prolene; Ethicon, Ltd.) was used for the reinforced 
hiatoplasty. The mesh was fixed to the diaphragm by a 
laparoscopic tacker. A fundoplication was performed 
during the procedure to avoid postoperative acid reflux. 
A partial posterior fundoplication, namely “Toupet fun-
doplication”, was the procedure of  choice. We believe 
a better fixation of  the gastric fundus is achieved with 
more sutures to the esophagus and crura using the Tou-
pet procedure. Our partial fundoplication technique was 
standardized and reported elsewhere[11]. Briefly, the right 
side of  the wrap was fixed to the esophagus using two 
silk sutures. The left part of  the wrap was sutured to the 
anterior side of  the esophagus by two or three sutures, 
and a single suture was used to fix the upper side of  the 
wrap to the upper edge of  the hiatus. There was no at-
tempt to divide the short gastric vessels as the gastric 
fundus is too mobile due to long-term herniation.

Postoperative period
The length of  postoperative observation in the intensive 
care unit depended on patient co-morbidities and the 

operation length. All patients were discharged on the sec-
ond postoperative day unless problems occurred. Patients 
received liquids on the first postoperative day, after an 
esophagram was obtained. All patients were seen at inter-
vals of  1 wk and 2 mo after surgery and yearly thereafter. 
A barium esophagram was performed during annual 
follow-up evaluations.

RESULTS
Fourteen consecutive patients underwent a laparoscopic 
repair of  IGV. There was no mortality, and none of  the 
cases were converted to an open procedure. The duration 
of  follow-up was 29.4 mo. There were 4 male and 10 fe-
male patients. The mean age and mean body mass index 
were 66.7 years and 28.7 kg/m2, respectively. All patients 
presented with epigastric discomfort and early satiety. 
Only 2 patients had additional reflux symptoms of  heart-
burn and 2 had shortness of  breath. The demographic 
characteristics of  the patients are outlined in the Table 1.

The mean operative time was 234.9 min, and the 
mean length of  hospitalization was 2.6 d. There were no 
intraoperative complications. Four minor complications 
occurred in three patients. One patient had pleural effu-
sion and subcutaneous emphysema that spontaneously 
resolved within 2 wk. One patient had postoperative dys-
phagia that resolved within 6 wk without any interven-
tion. One patient had postoperative delayed gastric empt-
ing that began in the first postoperative week. She was 
treated with medical therapy and her complaints resolved 
within 6 mo. One patient presented with recurrent heart-
burn 6 mo postoperatively, and a wrap herniation was 
diagnosed with gastroscopy and barium swallow studies. 
She remains symptom free with daily proton pump in-
hibitor usage. 

DISCUSSION
An IGV is an uncommon entity and it occurs when the 
entire stomach migrates into the thorax through a giant 
hiatal defect by rotating around its longitudinal or trans-
verse axis. Whether this rare condition is an extension of  
a PEH or an evolution of  a longstanding sliding hernia is 
subject to controversy and is beyond the scope of  this ar-
ticle. IGV is the end stage of  all hiatal hernia types before 
catastrophic complications occur.

The clinical features of  giant hiatal hernias are non-
specific and the majority of  patients are asymptomatic. 
Dysphagia, heartburn, postprandial discomfort and chest 
pain are the most common presenting symptoms[12]. 
Patients presenting with chest pain usually undergo a 
cardiac work-up and a PEH is incidentally found in chest 
scans. Patients with IGV are usually symptomatic, and 
in our study all patients presented with early satiety and 
postprandial discomfort.

We usually start with a gastroscopy in the preopera-
tive work-up. In addition to detecting esophagitis and/or 
Barrett metaplasia, an upper gastrointestinal endoscopy 
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Table 1  Patients demographics and perioperative findings

Age, yr (range)   66.7 ± 4.7 (61-76)
Gender 
   Male   4 (28.6)
   Female 10 (71.4)
BMI (kg/m2)   28.7 ± 7.6
Symptoms
   Early satiety 14 (100)
   Postprandial discomfort 14 (100)
   Shortness of breath   2 (14.2)
   Heartburn   2 (14.2)
Duration of operation (min) 234.9 ± 59.2
Day of discharge (d)     2.6 ± 1.4
Minor complication   4 (28.6)
Recurrence   1 (7.1)
Mean follow-up (mo)   29.4 ± 19

Data are expressed as absolute numbers (percentage) or mean ± SD. BMI: 
Body mass index.
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cision of  the sac eliminates the tension on the GEJ and 
minimizes the risk of  recurrence. Edye et al[26] addressed 
this issue and reported 20% early period recurrence in 
patients without sac excision. Although the total excision 
of  the sac decreases the recurrence rates, some surgeons 
prefer to leave the distal part of  the sac as a fail-safe 
measure to counter difficulties in dissecting nearby pleura 
and vagal nerves. We believe total excision is the critical 
step of  the operation in patients with IGV, as reducing 
the volvulus can only be achieved by total excision. It 
may be very difficult when the vagus is partly adherent to 
the sac, especially anteriorly, and one of  our patients had 
postoperative delayed gastric emptying after a demanding 
dissection. Her complaints spontaneously resolved after 6 
mo, and we believe vagal injuries may not result in long-
term clinical sequelae.

Short esophagus was first described in 1957[27], and 
since then its pathophysiology, importance and manage-
ment have remained a subject of  clinical debate. Hypo-
thetically, the inflammation of  the posterior mediastinum 
due to the intra-thoracic stomach results in adhesion that 
causes esophageal shortening. The associated acid reflux 
can lead to chronic inflammation and fibrosis in the con-
nective tissues that finally results in esophageal shorten-
ing. Despite the various attempts, specific criteria allowing 
surgeons to preoperatively identify short esophagus and 
to determine which patients will need a CP do not ex-
ist[28,29]. Although CP has become a more commonly used 
procedure in the past decade[30], some surgeons believe 
that there is no need to perform CP with an adequate 
esophageal dissection[31]. If  a 2.5-3 cm intra-abdominal 
esophagus can be achieved by mediastinal dissection, 
there is no need to perform a Collis procedure. There is 
a tendency to overestimate the esophageal length dur-
ing a laparoscopy. The pneumoperitoneum elevates the 
diaphragm and misleads surgeons. Surgeons should keep 
in mind that these maneuvers can lead to an overestimate 
of  intra-abdominal esophageal length. A CP was not 
needed in our experience. In one patient, we suspected 
an esophageal shortening based on a preoperative up-

can reveal other concomitant gastric neoplasias as the 
majority of  patients are over 65 years old with non-
specific symptoms. Unfortunately, total gastroscopy can-
not be performed in most patients with IGV even under 
general anesthesia. Following gastroscopy, we obtain a 
radiographic evaluation with a barium swallow study and 
thoraco-abdominal CT. We think the barium swallow is 
very useful in identifying the presence and the type of  
volvulus, the location of  the GEJ and in assessing the 
length of  the esophagus. CT imaging is useful to deter-
mine possible associated organ herniation and to rule 
out of  diaphragmatic hernia. Preoperative evaluation of  
patients with a pH meter and manometry is controversial. 
Fuller and co-workers reported 60% of  patients with a 
giant hiatal hernia had pathological acid reflux despite the 
absence of  typical symptoms[13]. Schieman et al[14] recom-
mend routine pH meter and manometry to reveal pos-
sible concomitant reflux. We do not perform routine pH 
meter or manometry in our clinical practice as the results 
do not change our treatment strategy.

In 2013, there remains no consensus among foregut 
surgeons regarding the optimal surgical approach to giant 
hiatal hernias. The approaches include trans-abdominal 
vs trans-thoracic procedures, open vs laparoscopic pro-
cedures, hiatal closure with primary suture vs the use of  
meshes, fundoplication, gastroplasty and total sac exci-
sion. Because of  the rarity of  this disease only small 
series and case reports exist in the literature (Table 2). 
As we had extensive experience in more than 1000 anti-
reflux operations, a laparoscopic approach was the proce-
dure of  choice in our series. Some surgeons advocate the 
transthoracic approach especially in emergency cases[24]. 
The improved ability to separate adhesions between the 
hernia sac and pleura is the main advantage of  trans-
thoracic repair. In recent years, successful thoracoscopic  
repair of  intrathoracic stomach has started to appear in 
the literature[25]. The surgeon’s experience seems to be the 
most important consideration in choosing the procedure.

The debate over total excision of  the hernia sac is the 
least controversial issue. Many surgeons believe total ex-

Table 2  Laparoscopic repair of intra-thoracic gastric volvulus: Literature review

Ref. n Presentation Follow-up Mesh Fundoplication 
procedure

Outcome

Inaba et al[15] 1 Upper abdominal pain 4 yr PTFE Toupet Cure
Gökcel et al[16] 7 -   5 mo PTFE Anterior semi 

fundoplication
One  recurrence without volvulus

Salameh et al[17] 1 Chest discomfort, inability to belch 1 yr None Nissen Cure
Malik et al[18] 2 Epigastric pain, vomiting, bloating 1 yr None Nissen Cure (PEG tube was placed  in one 

patient and removed after 6 mo)
Rathore et al[19] 1 Chest pain, shortness of breath 1 yr None None Cure
Golash[20] 1 Epigastric pain,  inability to eat   6 mo Polypropylene Nissen+ anterior 

gastropexy
Cure

Iannelli et al[21] 1 Epigastric pain, vomiting 18 mo - Nissen Cure
Krahanbuhl et al[22] 3 Epigastric pain, vomiting 21 mo None Nissen + anterior 

gastropexy
One recurrence with volvulus

Katkhoudan et al[23] 8 Epigastric pain, early satiety 16 mo None Nissen One recurrence without volvulus

PEG: Percutaneous endoscopic gastrostomy.

Toydemir T et al . Intra-thoracic gastric volvulus
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per intestinal series. After mobilization of  the esophagus 
and careful dissection of  the fat pad over the GEJ, we 
thought we had achieved an adequate esophageal length. 
Unfortunately, she was the patient who presented with 
recurrence.

The use of  prosthetic grafts for a reinforced hiato-
plasty is another controversial issue in the treatment of  
giant hiatal hernias. The main point of  controversy in-
cludes what shape, size and type of  mesh should be used, 
and whether it should be used routinely, or in selected 
cases. Shamiyeh and co-workers addressed this issue by 
calculating the mean hiatal surface area (HSA)[32]. The au-
thors found the average HSA was 5.84 cm2 and suggested 
HSA can be used for the decision to use mesh. Although 
the use of  a prosthetic mesh seems to significantly reduce 
the risk for recurrence[33,34], it is not free of  complica-
tions. Erosion into the gastrointestinal organs is the most 
feared complication when a mesh is used in the hiatus. 
Until recently, only a few mesh erosions were reported 
as single cases in the last 15 years[35]. In 2009, Stadlhuber 
et al[36] reported 28 patients with mesh complications by 
gathering case data from the expert esophageal surgeons. 
The authors suggested that the incidence mesh complica-
tions may be greater than estimated. Reinforced hiato-
plasty has become routine in our early experience, even in 
GERD patients with small hiatal hernias. U-shaped poly-
propylene grafts were the preferred type of  mesh. We 
did not observe a mesh complication in more than 700 
patients. Because of  the fear of  mesh erosion, we used 
grafts more selectively after we read Stadlhuber’s paper.

Adding a fundoplication procedure after the repair 
of  the hiatus is also an issue of  debate. Some surgeons 
recommend its selective application in patients with as-
sociated GERD[37]. Others advocate routine application 
because extensive dissection of  the esophagus will result 
in GERD[38]. Nissen fundoplication is the most com-
monly used procedure. We routinely performed Toupet 
fundoplication in the present series. We can provide more 
fixation of  the gastric fundus with more sutures. As the 
majority of  these patients are over 65 years old, they have 
baseline esophageal dysmotility, and total fundoplication 
may result in dysphagia[39].

As a result of  negative intrathoracic pressure, there 
is always a tendency for the wrap to migrate back to the 
thorax following the repair of  giant hiatal hernias. An-
terior gastropexy was recommended to overcome this 
problem. Ponsky et al[40] reported a prospective study of  
31 patients who underwent laparoscopic PEH repair. The 
authors did not observe recurrence during the 21 mo 
follow-up period. We believe gastropexy should not be an 
option in patients who have IGV, as it may create a new 
axis that can lead to intra-abdominal volvulus.

In conclusion, laparoscopic management of  IGV is 
a safe procedure and should be the first option in the 
treatment algorithm. With careful attention the details, 
such as total excision of  the hernia sac, provision of  an 
adequate esophageal length with full mobilization of  the 

esophagus, tensionless hiatoplasty, and a floppy fundo-
plication, long-term success is possible. This procedure 
is most likely the most technically demanding procedure 
among the benign foregut diseases and requires advanced 
laparoscopic skills. The best outcomes can be achieved 
by surgeons with extensive experience, especially in lapa-
roscopic anti-reflux surgery, as there is no learning curve 
for this rare condition.
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