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ABSTRACT

Background: Gastric volvulus is a rare condition, charac-
terized by abnormal rotation of the stomach, causing
obstruction with risk of ischemia, necrosis, and perfora-
tion. It is associated with high morbidity and mortality
rates and, as it is life threatening, early diagnosis and treat-
ment are crucial.

Methods: Retrospective study of medical records of intra-
thoracic gastric volvulus patients treated by video-laparo-
scopy from January 2000 to December 2018, in a University
Hospital.

Results: Thirty patients (34 surgical procedures – 4 re-
operations), 9 (30%) male and 21 (70%) female. The
mean age was 57.65 6 32.65 and the mean body mass
index was 27.11 6 3.5 kg/m2. The most prevalent symp-
toms were epigastric pain and dysphagia. In 41.17% of
the cases, the contrast X-ray confirmed the diagnosis. All
34 cases were intrathoracic volvulus, 24 of which were
organo-axial (70.58%). The surgical technique used was
hiatoplasty, without mesh (25 cases; 73.52%) and with
reinforcement mesh (9 cases; 26.47%), mostly associated
with Nissen fundoplication (52.94%). The mean surgical
time was 215.7 6 62.9 minutes, with conversion in 5

cases (15.62%). Hospitalization ranged from 4 6 2 days.
There was no record of operative mortality, and symptom
improvement occurred in 100% of patients. The mean fol-
low-up time for patients was 41.8 6 32.6 months.

Conclusions: Surgical treatment should be indicated to
reduce morbidity and mortality, and associated with
improved symptoms and patient prognosis. Video-laparo-
scopic surgery on intrathoracic gastric volvulus proved to
be safe and effective and should be the option of choice
in the management of this disease.
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INTRODUCTION

Gastric volvulus consists of a twist of at least 180 degrees of
the stomach, or one of its portions, around one of its axes,
causing variable levels of ischemia, migration into the chest
cavity, and obstruction to food transit.1

It was first described by Berti in 1866, based on the ne-
cropsy of a 61-year-old woman who had died from a high
obstructive acute abdomen in a closed loop. The first suc-
cessful reduction case reported was attributed to Berg in
1897. The classic triad of gastric volvulus clinical presenta-
tion (association of pain with distention in the upper ab-
domen, intense non-productive nausea, and impossibility
of progression during an attempt to insert nasogastric
tube) was described by Borchardt in 1904. Whereas in
1920, Rosselet was responsible for the detailed radiologi-
cal description of this disease.1

The incidence is not well defined in the literature because
it is associated with gastric volvulus secondary to hiatal
hernia.2 The primary volvulus is described as those with
flaccidity of stomach ligaments and secondary ones
related to the presence of large hiatal hernias.3–5
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The high morbidity and mortality associated with gastric
volvulus requires immediate diagnosis and treatment,
especially in acute cases, in which the reported mortality
is up to 56%.6 In chronic forms, the mortality rate varies
from 0 to 13%.7 Gastric perforation resulting from parietal
ischemia can occur in 5 – 28% of patients with organo-
axial volvulus.8

Prior to 1993, there was no report of gastric volvulus lapa-
roscopic treatment in the literature.9 The laparoscopic
approach had its first report in 2003, with increasing rele-
vance due to the comorbidities inherent to older patients
and the operative risk.3,10

This study aimed to report the experience acquired in the
evaluation, treatment, and results of the surgical treatment
of gastric volvulus by video-laparoscopy.

METHODS

This is a retrospective study based on the evaluation of
the medical records of 30 patients operated on at the
University Hospital of the School of Medical Sciences of
the State University of Campinas, from January 2000 to
December 2018. This study (3.662.235) was approved by
the Ethics and Research Committee on October 25, 2019.

All patients were informed about the need for surgery and
signed a free and informed consent form to perform the
procedure. The surgery of choice was video-laparoscopy
with the patient in a modified lithotomy position, with the
surgeon located between the patient’s legs, the first assist-
ant on his right, and the camera operator on his left. The
five portals, two of 10 mm and three of 5 mm, were
placed to approach the diaphragmatic hiatus. After dissec-
tion and reduction of the hiatal hernia sac and contents
into the abdominal cavity, identification, and repair of the
esophagus; then hiatoplasty was performed with selective
use of mesh for reinforcement of the diaphragmatic hiatus
and partial or total fundoplication. In most of patients, a
PortoVac-type aspiration drain was left in the mediasti-
num. The diet was released in the first postoperative pe-
riod, and hospital discharge occurred as soon as the
conditions improved. All patients were followed up in the
postoperative period with clinical evaluations and supple-
mentary exams when necessary.

The data were obtained from the application of a collec-
tion instrument in the investigation of medical records
and were presented statistically by categories, calculating
the means and standard deviations. The specific points
covered included the patient’s demographic characteristics,

incidence, etiology, presentation, investigation, and
treatment.

RESULTS

During the follow-up period, 34 elective surgeries related
to the gastric volvulus were performed. Among the 30
patients, 9 were male (30%) and 21 female (70%); their
mean age was 53 years old (53.1 6 17.0); the youngest
was 22 years old and the oldest, 83 years old. Their mean
body mass index was 27.11 6 3.5 kg/m2. The majority of
cases were organo-axial (24 cases, 70.58%).

Regarding the clinical presentation, the most prevalent
symptoms were epigastric pain and distension, difficulty
in eating solid foods, dysphagia, regurgitation, chest pain
and discomfort, inappetence, and weight loss. Only one
patient, 72 years old was asymptomatic; however, they
presented an episode of severe chest pain, vomiting, and
hematemesis.

Most patients (24 cases, 70.58%) had chronic symptoms,
ranging from 6 months to 10 years, without seeking medical
help or without diagnosis. However, 10 cases (29.42%) had
acute presentation, and patients went to emergency rooms
due to severe chest and epigastric pain, vomiting, regurgita-
tion, and inability to ingest food orally. These cases were
initially submitted to cardiac and pulmonary examinations
to exclude angina and acute myocardial infarction, aneur-
ysms, pneumothorax, thromboembolisms, and acute intesti-
nal ischemia.

The complementary exam most used to confirm the diag-
nosis was the contrast X-ray in 14 patients (41.17%), fol-
lowed by upper endoscopy in 12 patients (35.29%). The
diagnosis also emerged from simple chest X-rays in 5
patients and computed tomography (CT) in 8 patients.

The duration of surgical treatment was on average 215.7 6
62.9 min and 27 of them had the surgery completed by
video surgery (80.37%), with the need for conversion in 5
patients (15.62%). Two patients were re-operated through
the open route, totaling 34 surgeries. In 9 cases (26.47%), a
mesh-reinforced hiatal hernia repair was employed selec-
tively (5 polypropylene mesh protected with large epiplons
and 4 biodegradable meshes), due to large diaphragmatic
hiatus and weakened muscle fibers of the pillars crura, pre-
venting its adequate closure. Fundoplication was performed
in 94.12% of patients, Nissen’s surgery in 52.94%, modified
Nissen in 26.47%, partial fundoplication in 14.70%, and 2
cases without fundoplication (5.88%).
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On average, patients remained hospitalized for 4 6 2
days. There were no major intra-operative complications
and there was no record of mortality. The average postop-
erative follow-up time was 41.86 32.6 months.

The most frequent postoperative symptoms reported in
the follow-up were mild dysphagia in 4 patients. The fun-
doplication migration was recorded in 2 cases and esoph-
ageal achalasia in 1 case.

DISCUSSION

A gastric volvulus may be chronic and intermittent, with
symptoms of partial obstruction, or can present acutely
without prior symptoms.11 The most prevalent clinical
symptoms found in surveys of medical records were epigas-
tric and chest pain, regurgitation, and dysphagia. In only
10% of cases the so-called complete Borchardt triad was
present, contrasting with data from the literature that estab-
lish its occurrence in 50 to 70% of cases.6,7,12 The lesser
occurrence of the signs and symptoms of the triad can be
attributed to this series, as they are mostly chronic cases (24
of 34 cases; 70.58%), which tend to present themselves with
less exuberant symptoms. They also suggest other prevalent
clinical characteristics that can lead to diagnosis, such as ab-
dominal examination without abnormalities when the stom-
ach is intrathoracic. This study, therefore, does not diminish
the importance of the Borchardt triad, but reaffirms the
need for a high level of suspicion in the gastric volvulus di-
agnosis, since unspecific signs and symptoms were the
most prevalent reported.

This is important for the medical professional responsible
for the first care in emergency units because, despite its
low prevalence, when a patient presents one or more of
the described symptoms, it is necessary to consider gastric
volvulus as a possibility and adopt early measures to
investigate and implement the therapy to minimize the
high morbidity and mortality associated with the condi-
tion, particularly in elderly patients with lordosis and
other comorbidities.10

The complementary exams most frequently used for diag-
nostic confirmation was the contrast X-ray and upper diges-
tive endoscopy. Chest radiography may also indicate the
presence of massive hiatal hernia and the need to investi-
gate with contrast X-ray and upper digestive endoscopy.4, 5

However, there are case reports that advocate the use of CT
of the chest and abdomen for diagnosis, since this imaging
exam can provide information about the topography and
anatomy, which can help in planning the surgical

intervention. Still, CT can be performed on a critical patient
as long as they are hemodynamically stable.10

As for classification, there was a predominance of organo-
axial volvulus in 70% of cases, 14.7% of mesenteroaxial
and 14.7% of combined, and the literature reports a pre-
dominance of organo-axial volvulus in 59% of patients,
29% mesenteroaxial, and 12% combined.6,7 This may be
because they were all intrathoracic volvulus cases,
whereas the literature also reports the abdominals.

Many controversies still exist with regard to the manage-
ment of gastric volvulus. For some authors, it is possible to
do only clinical follow-up without any approach, especially
in patients at higher risk or when they do not agree with the
treatment.10,13 In cases associated with eventration by the di-
aphragmatic hiatus, the correction of the defect is recom-
mended, except in those with higher operative risk.5,13 This
was the case in all of our patients who were approached by
laparoscopic surgery. The approach is not yet a consensus,
and the surgeon’s experience must be the predominant fac-
tor in this choice. Jacob et al.14 analyzed 38 cases between
1968 and 2001, but only 5 cases underwent surgical correc-
tion by laparoscopy, showing that until then minimally inva-
sive access was still not the indication of choice. The rate of
complications reported for treatment via gastric volvulus
laparotomy is 38%, with an average hospital stay of 12 days.
As it is a reference center with great experience in the use of
video-laparoscopy for the treatment of other benign and
malignant gastrointestinal tract diseases, this was the route
of choice in this study. Total excision of the hernial sac and
contents reduction into the abdominal cavity is also contro-
versial. Some authors argue that total excision of the hernial
sac and complete contents reduction into abdominal cavity
reduces recurrence rates, improves gastrointestinal symp-
toms, and avoids late complications such as ischemia, ne-
crosis, and perforation.16 Conversely, those who defend
only partial excision, emphasize the possibility of injuries of
the pleura, vagus nerve, esophagus, stomach, and other
visceras.7

Despite the lack of consensus, the use of prostheses
(mesh) is attributed to a significant reduction in the risk of
volvulus recurrence. The use of inert material in this
study, however, occurred selectively since it is a proce-
dure with possible complications, and erosion of viscera
is particularly concerning.2 Zhang et al. performed a sys-
tematic review and meta-analysis analyzing 11 studies (4
randomized, 9 non-randomized), comparing patients after
surgical repair to reduce risk of recurrence and gastro-
esophageal reflux, employing mesh (n = 719) vs. suture
(n = 755). They concluded that mesh repair of hiatus
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hernia compared to a suture repair alone, might be associ-
ated with less recurrences, and biological mesh improved
quality of life.15

Long-term studies are still needed to determine the place
of mesh in repairing hiatus hernia. Toydemir et al.
recorded 14 cases of totally intra-thoracic stomach with
chronic volvulus that underwent to video laparoscopic
repair. All cases had reduction of the stomach into the ab-
domen, total sac excision, and construction of a partial
fundoplication. The authors routinely emphasized the im-
portance of reinforced hiatoplasty with prosthetic grafts,
and they prefer to use U-shaped monofilament polypro-
pylene mesh. Postoperatively, 1 patient presented gastro-
esophageal reflux and a wrap herniation.2

Gastropexy relieves symptoms and is considered by
some authors to be a definitive treatment option in pop-
ulations that benefit from the use of minimally invasive
accesses, such as advanced age and high surgical risk.
Gastric fixation can be performed on the anterior ab-
dominal wall or after displacement of the colon, in the
liver (Tanner’s procedure). These associated procedures
are also recommended by some authors in cases of pri-
mary volvulus, although there are also reports of recur-
rence or primary occurrence of gastric volvulus due to
gastropexy or gastrostomy (gastric fixation at a single
point would determine the formation of a new axis for
twist).7,10,12,14,15

The mean age of gastric volvulus presentation in this
study (53 years) is in agreement with the data reported by
the literature, which describe a peak incidence in the fifth
decade of life. Only in the review carried out by Teague
et al.11 involving 36 patients had a considerably higher
mean age (75 years), which is in disagreement with the
other case series.

Partial or total fundoplication in a systematic or selective
manner is also questionable, and it can be applied only to
patients with previous reflux symptoms or in all cases .17,18

In this study, fundoplication was performed in 94.12% of
cases (preferably using the Nissen technique – 52.94%)
considering that the extensive esophageal dissection
close to the hiatus, the division of the posterior phrenoe-
sophageal ligament and the break of the esophageal con-
tinence mechanism by the large existing hiatal hernia,
could result in gastroesophageal reflux. In addition, fun-
doplication would reduce the mobility of the gastric fun-
dus, reducing the risk of herniation to the chest cavity
recurrence.4 Conversion to laparotomy was necessary in
5 patients, all due to technical difficulties in performing
the surgery by laparoscopic approach. This conversion

rate of 15.62% can be considered low because of the in-
herent difficulty in the surgical treatment of these large hi-
atal hernias. As there are few studies with large series for
minimally invasive access, conversion rates are rarely
reported.

CONCLUSION

The gastric volvulus keeps challenging surgeons, both
from diagnostic and therapeutic points of view. Although
the laparoscopic procedure is a minimally invasive sur-
gery and technically more rigorous in benign diseases of
the gastrointestinal tract, is safe and effective and should
be an option in the treatment of this disease, especially
when performed by experienced surgeons in referral
centers.
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