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Abstract

A 31-year-old man presented to our hospital’s Emergency Department with sudden epigastric

pain and vomiting. He had undergone endoscopic resection via the retroperitoneal route for a

retroperitoneal tumor located in the left diaphragmatic crus of the esophageal hiatus at another

hospital 8 months previously. Radiography and computed tomography showed inversion of the

stomach beyond the diaphragm into the thoracic cavity, with the gastroesophageal junction

serving as the fulcrum point. This finding led to a diagnosis of postoperative diaphragmatic

hernia accompanied by an upside-down stomach (UDS). The prolapsed stomach in the thoracic

cavity was reduced to the abdominal cavity using laparoscopic surgery. The postoperative course

was favorable, and the patient was discharged from the hospital on postoperative day 7. No

recurrence has been observed in the past 5 years. The pathological condition of a UDS observed

in esophageal hiatal hernias may be found in postoperative diaphragmatic hernias. Laparoscopic

surgery for a postoperative diaphragmatic hernia with a UDS is considered a useful surgical

procedure. Laparoscopic surgery can simultaneously confirm the viability of the herniated

organs, reduce the organs to the abdominal cavity, and close and reinforce the diaphragm.
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Introduction

An upside-down stomach (UDS) is a rare
type of esophageal hiatal hernia accompa-
nied by gastric volvulus, which causes the
stomach to be positioned cranial to
the esophagogastric junction.1 In general,
the primary disease is esophageal hiatal
hernia, but a UDS occurring after surgery
of the diaphragm is extremely rare.

We report a case of postoperative dia-
phragmatic hernia with a UDS that was suc-
cessfully treated with laparoscopic repair of
the hernia. In addition, we performed a brief
review of the relevant literature.

Case report

A 31-year-old man developed sudden epi-
gastric pain and vomiting. Because his
symptoms persisted for a couple of hours,
he presented to the Emergency Department
of our hospital. He had undergone endo-
scopic resection via the retroperitoneal
route for a retroperitoneal tumor located
in the left diaphragmatic crus of the esoph-
ageal hiatus at another hospital 8 months
previously. A postoperative pathological
examination showed a benign and cystic
tumor. Accelerated respiration and tachy-
cardia were observed, but blood pressure
was maintained within the normal range.
Radiography and computed tomography
(CT) showed that the stomach was inverted
beyond the diaphragm, with the gastro-
esophageal junction serving as the fulcrum
point. Almost the entire stomach had
prolapsed into the left thoracic cavity
(Figures 1 and 2). The patient was admitted
with a diagnosis of a postoperative dia-
phragmatic hernia accompanied by a UDS.
With the expectation that the stomach
would be returned to its normal position,
gastric decompression was performed using
a nasogastric tube, and the patient’s clinical
course was observed. However, there was no
considerable change, and gastric fluoroscopy

showed no flow of contrast agent from the
pylorus to the anal side.

Therefore, laparoscopic surgery was per-
formed. The patient was placed in the open-
leg position. A 12-mm port for the camera
was set in the umbilical region, a 5-mm port
for the left hand of the operator was set in
the right lateral abdominal region, and a
12-mm port for the right hand of the oper-
ator was set in the left lateral abdominal
region. Additionally, a 5-mm port for the
assistant was set in the left hypochondriac

Figure 1. Chest radiograph showing intragastric
gas in the left thoracic cavity.

Figure 2. Chest computed tomography showing
a collapsed left lung and intragastric gas with an
air-fluid level in the left thoracic cavity.
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region. Intraperitoneal observation showed

slightly bloody ascites. Laparoscopic adhe-

siolysis was performed as much as possible,

and the prolapsed stomach in the thoracic

cavity was reduced. The hernial orifice mea-

sured 35� 25mm and was located in the left

diaphragm adjacent to the esophageal hiatus

(Figure 3). There was no hernial sac, which

indicated a pseudohernia, and the left lung

was visible. The hernial orifice was closed

tightly with 2-0 non-absorbable sutures.

Subsequently, a mesh size of 8� 8 cm for

intraperitoneal placement (Ventralight STVR ;

C.R. Bard, Warwick, RI, USA) was

trimmed to a U-shaped structure and fixed

with sutures around the esophagus to rein-

force the diaphragm (Figure 4). The clinical

course was favorable, and the patient was

discharged on postoperative day 7. No recur-

rence has been observed in the past 5 years.
The reporting of this study conforms to

the CARE guidelines.2 The patient provid-

ed consent for treatment, and all of the

patient’s details have been de-identified.

Discussion

No cases of postoperative diaphragmatic

hernia showing a UDS were retrieved

from the PubMed database using the

keywords “postoperative diaphragmatic

hernia” and “upside down stomach.”

Therefore, to the best of our knowledge,

this is the first report of a case of this type

of hernia. Patients with esophageal hiatal

hernia have a chronic clinical course. The

primary complaints of these patients are

reflux esophagitis-related anorexia, gastro-

intestinal symptoms, such as heartburn and

epigastric pain, and respiratory symptoms

due to compression from the hernia con-

tent, often requiring surgery. Surgery

should be performed immediately in such

a condition.3 In our case, the patient had

an acute course and presented to the hospi-

tal with the chief complaint of respiratory

symptoms due to compression.
There is no established treatment for

postoperative diaphragmatic hernia with a

UDS, but we consider that treatment simi-

lar to that for esophageal hiatal hernia

should be performed. Therefore, the stom-

ach with hernia should be returned to the

normal anatomical position, and the dia-

phragmatic hernia should be closed with

sutures and covered with a mesh. With

Figure 4. Placement of the mesh. An 8-� 8-cm,
U-shaped, intra-abdominal mesh is used after
closing the hernial orifice with non-absorbable
sutures.

Figure 3. Operative findings. A normal esophageal
hiatus (arrow) and an adjacent hernial orifice
(arrowhead) can be seen during laparoscopic
surgery.
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regard to surgical approaches, the surgical
site is likely to be deep, and a large incision
is required for thoracotomy or laparotomy;
therefore, laparoscopy and thoracoscopy
are useful.

Laparoscopic surgery for esophageal
hiatal hernia with a UDS is superior to
open surgery in terms of postoperative
complications and the length of the hospital
stay.4 The abdominal and thoracic
approaches have their advantages and dis-
advantages. When there is adhesion of the
hernia content, including the stomach,
adhesiolysis is easier with the thoracic
approach than with the abdominal
approach in the thoracic cavity. In addi-
tion, closure with sutures is relatively easy
because there is a wide surgical space in the
thoracic cavity after reduction of the hernia
content. However, when a detailed
examination or resection of the herniated
intra-abdominal organ is necessary, the
abdominal approach is superior to the
thoracic approach.

Hernia repair procedures include the use
of mesh, reefing of the hernial orifice, fun-
doplication, and gastropexy. Several studies
have shown that the recurrence rate can be
reduced with the use of a mesh compared
with that without the use of a mesh.
Hashemi et al.5 reported a recurrence rate
of 40% when laparoscopic surgery was per-
formed for a giant esophageal hiatal hernia
without using a mesh. Frantzides et al.6 per-
formed a randomized, controlled trial on
laparoscopic surgery for esophageal hiatal
hernia with a hernial orifice of � 8 cm. They
reported that the recurrence rate was signif-
icantly improved from 22% in the non-
mesh group to 0% in the mesh group. The
major complications of a mesh include
damage to the surrounding organs due to
the mesh, esophageal stenosis, esophageal
mucosal ulcers, severe adhesion, scarring,
and infection.7 Koch et al.8 used a compos-
ite mesh in 59 patients and reported no
mesh-related complications. The use of a

mesh is not necessary for all cases, and
selection should be made for individual
cases with consideration of the size of the
hernial orifice and fragility of the tissue.

In esophageal hiatal hernias with a UDS,
concurrent reflux esophagitis is often
observed, and in such cases, fundoplication
is recommended.9 Generally, the Nissen
and Toupet methods are selected, but the
Toupet method is associated with a lower
incidence of dysphagia in the early postop-
erative period.10

Laparoscopy was selected for our case,
and a mesh that is usually used for esopha-
geal hiatal hernia was used in addition to
closure of the hernial orifice with a non-
absorbable suture. No fundoplication was
performed, and only a part of the gastric
wall was fixed to the diaphragm using
sutures. Our patient was young and had
no symptoms of reflux esophagitis before
sudden onset and hospital admission, and
he had a postoperative diaphragmatic
hernia, not an esophageal hiatal hernia.
Therefore, we considered that suturing
and covering of the hernial orifice by a
mesh would be sufficient for the treatment
of postoperative diaphragmatic hernia. This
procedure resulted in a favorable clinical
course.

Although further accumulation of cases
is required, laparoscopic surgery using her-
nial orifice covering and a mesh is consid-
ered useful for treating postoperative
diaphragmatic hernias accompanied by
a UDS.
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