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A b s t r a c t  

Aim: The authors evaluate the results of mini-invasive therapy in patients diagnosed with upside-down stomach. 
Material and methods: From 1998 to 2008, a total of 27 patients diagnosed with upside-down stomach were surgi-
cally treated at the 1st Department of Surgery, University Hospital Olomouc. Before the operation, patients were
examined endoscopically and a barium swallow was performed. In all 27 patients (100%), the operation was per-
formed electively laparoscopically. The principle of the operation in all cases was reposition of the stomach into the
abdominal cavity, resection of the hernial sac and hiatoplasty. In addition, in 15 patients (56%) with reflux symptoms
or endoscopic findings of reflux oesophagitis, fundoplication in Nissen’s modification was also performed. Fundopexy
was indicated in 12 patients (44%).
Results: In all patients (100%), the operation was performed mini-invasively; conversion to an open procedure was
never necessary. In 3 cases (11%), the left pleural cavity was opened during the operation; this was treated by intro-
ducing a chest drain. The operation mortality in the patient set was zero; morbidity was 11%. A year after the opera-
tion, patients were re-examined, and follow-up endoscopy and barium swallow were performed.
Conclusions: In all patients diagnosed with upside-down stomach, surgical treatment is indicated due to the risk of
developing severe complications. Mini-invasive surgical therapy in the hands of an experienced surgeon is a safe pro-
cedure which offers patients all the benefits of mini-invasive therapy with promising short- and long-term results. 
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Introduction

Upside-down stomach is an extreme form of
paraoesophageal hiatal hernia where the entire
stomach is dislocated into the thoracic cavity [1, 2].
Other abdominal organs may be present in the large
hernial sac, most often the spleen or part of the large
intestine [3]. In patients diagnosed with upside-down
stomach, there is a high risk of developing severe
complications, which may have a fatal outcome for
the patient. Surgical treatment is the only curative
therapy and at the same time prevents the develop-
ment of complications. 

Our work presents elective surgical laparoscopic
therapy in a set of patients diagnosed with upside-
down stomach. Over a period of 10 years, periopera-
tive and postoperative results were retrospectively
evaluated, and one year following the operation,
long-term results of surgical therapy were evaluated. 

Material and methods

From 1998 to 2008, a total of 27 patients diag-
nosed with upside-down stomach were surgically
treated at the 1st Department of Surgery, University
Hospital Olomouc. The patient set included only
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patients with a chronic course of the disease and
where the entire stomach was localized in the medi-
astinum, based on the X-ray barium swallow. 
The patient set consisted of 16 males (60%) and 
11 females (40%). The age of the patients ranged
from 43 years to 77 years; the average age was 
63 years. The reported duration of symptoms ranged
from 7 months to 4 years; the average duration was 
26 months. Dominating symptoms included post-
prandial chest pressure and breathlessness, which
were described in 21 cases (77%). Typical symptoms
of oesophageal reflux disease such as pyrosis, epi-
gastric pain and regurgitation, along with the afore-
mentioned symptoms, were present in 11 patients
(40%). 

Diagnosis of the disease was based on endoscop-
ic examination and barium swallow (Figure 1). To
exclude a cardiac aetiology of chest pain, a cardiolog-
ic examination was performed.  

Patients were operated on under general endo-
tracheal anaesthesia. Patients were placed in
a supine, anti-Trendelenburg position with abducted
lower limbs. The operator stood between the lower
limbs of the patient, first assistance to the left and
second assistance to the right. Capnoperitoneum

was introduced by way of a Veress needle; during the
operation the pressure was set to 10 mmHg with
a maximum of 12 mmHg. The operation was per-
formed from five entries; the standard four 10 mm
ports and one 5 mm port were used. A port intro-
duced 10 cm below the xiphoid process was used to
introduce the laparoscope with 30-degree optics. The
operator used a 10 mm port left of the middle axial
line, using the right hand to operate the dissector
with monopolar coagulation, scissors and harmonic
scalpel. The left hand worked with the Endoclinch in
a 5 mm port, which was located below the right
ribcage 5 cm from the linea alba. Another 10 mm port
was introduced below the xiphoid process for the liv-
er retractor to elevate the left liver lobe. The last
10 mm port was introduced below the left ribcage in
the anterior axial line for the atraumatic Babcock.
After introduction of the instruments, careful reposi-
tion of the stomach from the mediastinum back into
the abdominal cavity was performed (Figure 2). Disci-
sion of the pars flaccida of the lesser omentum using
the harmonic scalpel with interruption of the Leimer
membrane followed. The next step included resection
of the large hernial sac, which in some patients was
difficult due to adherence to the parietal pleura.
A nasogastric tube was always introduced into the
stomach by the anaesthesiologist for better orienta-
tion of the oesophagus position and to prevent its
injury. After isolation of the right and left crus of the
diaphragm, the distal oesophagus was mobilized
approximately 6 cm above the cardia (Figure 3). A Col-
lis gastroplasty for short oesophagus was never per-
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Figure 1. Barium swallow: image of upside-down
stomach 

Figure 2. Laparoscopic image of the abdominal
cavity in patients with upside-down stomach
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formed; in all cases, it was possible to sufficiently
mobilize the oesophagus below the diaphragm. The
hiatoplasty was performed in all patients by individ-
ual Z stitches using the Endostitch with suture
strength 0; on average 3 stitches were used. During
construction of the hiatoplasty, a calibration probe of
42 F was introduced into the stomach. In 12 patients
(44%) without reflux symptomatology, a fundopexy
by three individual U stitches to the ventral peri-
toneum with suture strength 0 was performed. In 
15 patients (56%) with reported reflux symptoms or
with endoscopic findings of reflux oesophagitis a Nis-
sen fundoplication was indicated. Construction of the
fundoplication was done using four individual stitch-
es with Endostitch 2-0 suture material. The last stitch
was fixed to the distal oesophagus to prevent the tel-
escopic phenomenon. Drainage was introduced indi-
vidually in 13 patients (48%) based on blood loss dur-
ing the operating procedure.

Results

In all 27 patients (100%) the operation was per-
formed laparoscopically; conversion to a classical
operation from laparotomy was never necessary. All
the patients were operated on by surgeons with
many years’ experience in mini-invasive surgical
treatment of oesophageal reflux disease. The average
operation time was 135 min; the range in operation
time was 107 min to 182 min. In 3 cases (11%), during
preparation of the stomach in the mediastinum, the
left thoracic cavity was iatrogenically opened with
development of pneumothorax, which was treated
by chest drainage. No other severe perioperative
complication was seen. Blood loss during the proce-
dure ranged from 20 ml to 85 ml; the average was
51 ml. Drainage of the abdominal cavity was removed
on the 2nd postoperative day at the latest; the secre-
tion never surpassed 50 ml. Postoperative pain was
treated by analgesic therapy. No serious complica-
tions were observed immediately following the oper-
ation. Mortality in our set of patients was zero, mor-
bidity 11%. On average, patients were released from
the surgery department into the care of their general
practitioners 5.4 days postoperatively.

To evaluate long-term results of the surgical treat-
ment, patients were invited for follow-up one year
following the operation. A total of 21 patients (77%)
attended the follow-up. Upon endoscopy and barium
swallow, no patients showed recurrence of hiatal her-

nia or other pathology of the oesophagus or stom-
ach. Subjectively, 16 patients (76%) evaluated their
condition as very favourable, without presence of
preoperative symptoms or other problems. In 2 pa -
tients (9%), minimal intermittent dysphagia without
weight loss was present. Three patients (14%) report-
ed postprandial dyspepsia; after administration of
prokinetics their condition partially improved. 
In 1 case (4%), dislocation of the fundoplication into
the mediastinum occurred 17 months following the
operation, which was confirmed endoscopically and
by barium swallow. Reoperation was performed in
this patient laparoscopically; the fundoplication was
repositioned back into the abdominal cavity with
a new hiatoplasty. 

Figure 3. Dissected diaphragmatic crus with the
distal oesophagus prior to hiatoplasty and fun-
doplication 

Patients (n = 27)

Sex (males : females) 16 (60%) : 11 (40%)

Mini-invasive procedure 27 (100%)

Average operation time 135 min

Morbidity 3 (11%) – left-sided 

pneumothorax

Mortality 0

Reoperation 1 (4%) – hernia recurrence 

Table I. Results of surgical therapy in patients
diagnosed with upside-down stomach
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Discussion

Upside-down stomach is an extreme form of
hiatal hernia with organoaxial torsion of the stomach
and its localization in the thoracic cavity; the hernial
sac may also contain other abdominal organs [4]. 
The diagnosis of upside-down stomach was first
described by Berti during autopsy in 1866, the first
mention of surgical therapy in 1896 by Berg [5].

Major symptoms of the disease include postpran-
dial chest discomfort, breathlessness, dysphagia,
vomiting and anaemia [5]. Typical symptoms of
oesophageal reflux disease may not be present [6]. In
most cases, the course of the disease is chronic. It is
manifested acutely in case of complications, which
include strangulation, stomach obstruction, and
acute bleeding from ulceration [3, 7]. Strangulation
may even lead to stomach gangrene with subse-
quent perforation and the development of medias-
tinitis. In cases of obstruction, aspiration of stomach
contents into the respiratory tract may occur [4, 8].
All of these cases are severe complications, which if
not diagnosed in time and immediately treated may
be life-threatening for the patient [4, 9].

Diagnosis is established based on X-ray examina-
tion (barium swallow) and endoscopic examination.
The radiological image shows the entire stomach in
the chest and the GE junction is in close proximity to
the oesophageal hiatus [3].

All patients with upside-down stomach are indi-
cated for surgical treatment [1, 3]. In patients with
acute symptoms of the disease, an urgent surgical
procedure is indicated; the type of procedure is mod-
ified based on perioperative findings [3, 7, 10]. In the
remaining patients, an elective procedure is per-
formed. Laparoscopic operation of paraoesophageal
hernia was first described by Cushieri in 1992 [5].
Works published in the last decade regarding large
paraoesophageal hernias clearly prefer the elective
mini-invasive surgical approach [5, 8, 11, 12]. Works
published in the last three years mention using the
robotic system during operations of paraoesophageal
hernias. Hartman reports on operations of upside-
down stomach using the Da Vinci robotic system.
Oesophageal preparation around the hiatus is con-
sidered to be the primary advantage; the cost of the
procedure and educating time of the operation team
are disadvantages [13]. Individual authors all agree on
the principle of the surgical procedure (stomach repo-
sition back into the abdominal cavity, resection of the

hernia sac, hiatoplasty and fundoplication) [6, 11, 14,
15]. A short oesophagus may present a problem, and
is defined as being at least 5 cm distant from the GE
junction above the diaphragm. Swanstrom reports
this finding in 14% of patients, and in 30% of these
patients the oesophagus was mobilized laparoscopi-
cally without complications. In the remaining cases
where the oesophagus could not be mobilized, a Col-
lis gastroplasty was performed, where 20-70% of
patients report its benefit in minimal incidence of
postoperative dysphagia, acid reflux to the oesopha-
gus and hernia recurrence [16]. The literature reports
performance of a Collis gastroplasty for short
oesophagus ranging from 0% (Ponsky) to 20% (Yano)
[11, 12, 17]. In our set of patients, it was always possi-
ble to mobilize the distal oesophagus to a sufficient
extent with placement of the GE junction below the
diaphragm. Hiatoplasty is always part of the surgical
procedure. Gantert prefers its performance without
using a mesh, while Zehetner and Oelschlanger
report a lower percentage of hernia recurrence after
implantation of a mesh into the oesophageal hiatus
[1, 14, 18]. In our set of patients, hiatoplasty was per-
formed using individual cross stitches with Endos-
titch. Fundoplication is included in the procedure for
low percentage of hernia recurrence and optimal pre-
vention of acid reflux into the oesophagus in the
postoperative period [19]. In over 90% of cases, fun-
doplication is performed in the Nissen modification
[4, 6, 12, 20]. Other presented possibilities include
Toupet or Dorr plasty [5, 8, 20]. Gastropexy is report-
ed as another possibility to prevent hiatal hernia
recurrence [7, 21]. In our set of patients, we preferred
gastropexy in patients without reflux symptomatol-
ogy with a promising endoscopic finding without
reflux oesophagitis. Perioperative complications of
mini-invasive therapy for upside-down stomach are
comparable to the incidence of complications in
patients operated for gastroesophageal reflux dis-
ease (bleeding, injury to the liver, spleen, stomach
and oesophagus). Operation conversion is most often
due to injury to the oesophagus, bleeding, or unclear
operating field [1, 5, 12, 22]. When comparing with
results of patients with other types of hiatal hernia,
there is a higher incidence of injury to the pleura and
opening of the thoracic cavity with development of
pneumothorax during preparation of the large her-
nial sac [5, 23]. In terms of long-term results, the
most common complication is hernia recurrence,
which in large patient sets is reported as being up to
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10% [11, 14, 21]. Reoperations are indicated for symp-
tomatic hernia recurrence or return of reflux symp-
toms; Gantert and Andujar report a rate of 4% to 6%
[11, 14].

Conclusions

Surgical treatment is the only curative therapy in
patients with upside-down stomach. Operation is pre-
ferred even in patients with minimal symptoms of the
disease to prevent the development of serious com-
plications of the disease. An elective laparoscopic
operation in the hands of an experienced surgeon is
a safe procedure which brings the patient all the ben-
efits of a minimally invasive procedure with a minimal
number of perioperative and postoperative complica-
tions and promising long-term results [24-27].
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