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Abstract: Upside-down stomach (UDS) represents the rarest type of hiatal hernia (<5%) and is charac-
terized by herniation of the entire stomach or most gastric portions into the posterior mediastinum. We 
present here a very rare complication of such a condition which is incarceration of upside-down stomach. 
A 54 year-old female was admitted to the emergency department presenting signs of acute epigastric 
pain radiating into thorax. Computed tomography revealed a giant hiatal hernia with incarceration of 
the gastric trunk. Immediate operation for reduction of the incarcerated stomach and repair of the hiatal 
defect was performed. Th e patient was discharged without any complication and was followed up at the 
surgical outpatient department. Th e presented case confi rms that diff erentiation of an acute epigastric or 
intrathoracic pain in adults should always exclude presence of hiatal hernia which in case of incarceration 
should be treated by prompt surgical management.
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Introduction

Upside-down stomach (UDS) is characterized by herniation of the entire stomach or 
most gastric portions into the posterior mediastinum. Symptoms may vary heavily 
as they are related to refl ux and mechanically impaired gastric emptying. UDS is 
associated with a risk of incarceration and volvulus development which both might be 
complicated by acute gastric outlet obstruction, advanced ischemia, gastric bleeding 
and perforation.

Case presentation

A 54 year-old female was admitted to emergency department with signs of acute 
epigastric pain radiating into thorax that lasted several hours. Th e pain started 
immediately aft er meal intake and has been associated with nausea and vomiting. 
Th e patient reported on having had earlier recurrent substernal pain, dysphagia 
and symptoms of refl ux for many years. Furthermore the patient had history of 
hypertension that was treated irregularly. She reported that a  day before she was 
admitted to other emergency department, where she was treated symptomatically and 
discharged aft er some improvement and pain relief. When the pain worsened again she 
referred to our institution. Clinical examination revealed slightly distended abdomen 
with only some epigastric tenderness with no guarding or rebound phenomena. 
Bowel sounds were present and normal. No abdominal masses were palpable, and no 
signs of peritoneal irritation were detected. Th orax auscultation revealed no evident 
pathology.

On further examination she was not feverish. Her pulse was 85 beats/min and 
blood pressure was 134/89 mmHg. Peripheral oxygen saturation was 98% and 
respiratory rate was 13 breaths/min. Cardiovascular and respiratory examinations 
were unremarkable. 

Hematological investigations revealed hemoglobin concentration of 12.8 g/dl, 
white blood cell count 11  000 per microliter and normal coagulation profi le. Blood 
biochemistry was normal. D-dimers level was 0.26 mg/ml and amylase level — 
36 units/l. Cardiac enzymes were normal. 

Blood lactate and glucose concentrations were within normal limits. A 12 lead 
electrocardiography (ECG) showed normal sinus rhythm with a  rate of 80 beats/
min and no acute ischaemic changes. An abdominal radiograph was unremarkable. 
Upright chest radiography showed gastric gas in the posterior mediastinum (Fig. 2, 3). 
Computed tomography revealed a giant hiatal hernia. Most portions of the stomach 
with the greater omentum had migrated into the posterior mediastinum causing 
incarceration of the gastric trunk. We did not attempt to perform gastroscopy or to 
introduce nasal tube preoperatively because of perforation risk. 
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Fig. 1. Computed tomography scan of the upside-down stomach.

Fig. 2. PA chest radiograph of the upside-down stomach.
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Fig. 3. Chest radiograph of the upside-down stomach — lateral view.

Fig. 4. Scheme of hiatal hernia incarceration with upside-down stomach. 

Emergent operation for reduction of the incarcerated stomach and repair of 
the hiatal defect was performed. Th e upper median laparotomy approach was used 
to expose the peritoneal cavity. Aft er stomach withdrawal from the thorax cavity, it 
recovered the normal color and blood supply. Hiatoplasty was performed by anterior 
approximation of the diaphragmatic crura, and suturing them using 3.0 dissolvable 
stitches. Later the 180 degree floppy Nissen fundoplication was accomplished. 
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Liberation of greater curvature was hampered by multiple adhesions and greasy 
omentum. Unforunately by that maneuver the spleen was injured and splenectomy 
was necessary. Th e patient aft er operation was admitted to the intensive care unit for 
postoperative observation and on the next day was referred to the surgical ward aft er 
chest radiograph which was unremarkable. Th e patient was discharged one week later 
without any complication and was followed up at the surgical outpatient department.

Discussion

Hiatal hernias are classifi ed into 4 types. In type I — a sliding hiatal hernia, the gas-
troesophageal junction (GEJ) migrates cephalad through the hiatus into the thorax. 
In type II — paraesophageal hernia, the gastric fundus herniates through the hiatus 
into the thorax, but the GEJ remains in the abdomen. In type III, which is a  combi-
nation of types I and II, the GEJ and stomach herniate into the thorax. Type IV is 
a type III hiatal hernia with herniation of other organs into the thorax, such as colon 
and spleen. Among these types of hernias, sliding hiatal hernia is the most common, 
 accounting for 90%–95% of cases. Paraesophageal hernia is the second most common 
and accounts for 5% of cases [1–7].

Th e etiology of esophageal hiatal hernia include congenital opening end deformity 
of the esophageal hiatus, acquired vulnerability of connective tissue because of obesity 
or aging, or increased abdominal pressure [8–11]. Th e presented case displayed the 
rare complication of paraoesophageal hernia which presents most oft en in adults. 
Esophageal hernia is treated initially usually in a conservative way, however, in some 
situations surgery is highly recommended. One of those situations, as here presented, 
may occur in the case of hiatal hernia with upside-down stomach which is the rarest 
type of hiatal paraesophageal hernia (<5%). Th at surgical intervention may protect 
the patient from complications such as gastrointestinal necrosis due to strangulation, 
gastric perforation, or massive hemorrhage. Nevertheless such complication is 
extremely uncommon as it should be maintained with unlimited care mainly because 
of high mortality rate. 

Two approaches are commonly used for the repair of esophageal hernias: the 
transthoracic approach and the transabdominal approach. The Allison, Belsey 
(Mark  IV) techniques [12] are transthoracic approaches. The techniques of Hill 
[13], Nissen, and Toupet [14] are transabdominal approaches. In this case, the 
transabdominal technique of Nissen was used. We believe, and that is also confi rmed 
in literature that the choice of the approach should depend on surgeon preference 
and experience. Th e main subject is to decide to perforn immediate operation which 
would protect the patient from possible upper gastrointestinal perforation.

The presented case confirms that differentiation of an acute epigastric or 
intrathoratic pain in adults should always exclude hiatal hernia presence. In particular, 
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paraesophageal hernia with incarceration of stomach or other gastrointestinal organ 
which may be associated with a  higher risk of upper gastrointestinal perforation 
should be expected, and therefore, in these cases surgical treatment should be always 
taken into consideration as well [15, 16].

Th is case also highlights the importance of maintaining a high index of suspicion 
in the case of non-cardiac, life threatening causes of chest pain. Based on that 
experience we would recommend early surgery in patients with upside-down stomach 
what in our case permitted to cure the patient and protect from complications. 

References

 1.  Hill L.D., Tobias J.A.: Paraesophageal hernia. Arch Surg. 1968; 96: 735–744.
 2.  Krahenbuhl L., Schafer M., Farhadi J., Renzulli P., Seiler C.A., Buchler M.W.: Laparoscopic treatment of 

large paraesophageal hernia with totally intrathoracic stomach. J Am Coll Surg. 1998; 187: 231–237.
 3.  Wo J.M., Branum G.D., Hunter J.G., Trus T.N., Mauren S.J., Waring J.P.: Clinical features of type III 

(mixed) paraesophageal hernia. Am J Gastroenterol. 1996; 91: 914–916.
 4.  Obeidat F.W., Lang R.A., Knauf A., Th omas M.N., Huttl T.K., Zugel N.P., et al.: Laparoscopic anterior 

hemifundoplication and hiatoplasty for the treatment of upside-down stomach: mid- and long-term 
results aft er 40 patients. Surg Endosc. 2011; 25 2230–2235.

 5.  Allen M.S., Trastek V.F., Deschamps C., Pairolero P.C.: Intrathoracic stomach. Presentation and results 
of operation. J Th orac Cardiovasc Surg. 1993; 105: 253–258.

 6.  Hill L.D.: Incarcerated paraesophageal hernia. A surgical emergency. Am J Surg. 1973; 126: 286–291.
 7.  Bawahab M., Mitchell P., Church N., Debru E.: Management of acute paraesophageal hernia. Surg 

Endosc. 2009; 23: 255–259.
 8.  Melman L., Chisholm P.R., Curci J.A., Arif B., Pierce R., Jenkins E.D., et al.: Diff erential regulation 

of MMP-2 in the gastrohepatic ligament of the gastroesophageal junction. Surg Endosc. 2010; 24: 
1562–1565.

 9.  Curci J.A., Melman L.M., Th ompson R.W., Soper N.J., Matthews B.D.: Elastic fi ber depletion in the 
supporting ligaments of the gastroesophageal junction: a  structural basis for the development of 
hiatal hernia. J Am Coll Surg. 2008; 207: 191–196.

10.  Asling B., Jirholt J., Hammond P., Knutsson M., Walentinsson A., Davidson G., et al.: Collagen type 
III alpha I is a gastro-oesophageal refl ux disease susceptibility gene and a male risk factor for hiatus 
hernia. Gut. 2009; 58: 1063–1069.

11.  Weber C., Davis C.S., Shankaran V., Fisichella P.M.: Hiatal hernias: a review of the pathophysiologic 
theories and implication for research. Surg Endosc. 2011; 25: 3149–3153.

12.  Skinner D.B., Belsey R.H.: Surgical management of esophageal refl ux and hiatus hernia. Long-term 
results with 1,030 patients. J Th orac Cardiovasc Surg. 1967; 53: 33–54.

13.  Landreneau R.J., Del P.M., Santos R.: Management of paraesophageal hernias. Surg Clin North Am. 
2005; 85: 411–432.

14.  Chang C.C., Tseng C.L., Chang Y.C.: A surgical emergency due to an incarcerated paraesophageal 
hernia. Am J Emerg Med. 2009; 27: 135. 

15.  Trainor D., Duff y M., Kennedy A., Glover P., Mullan B.: Gastric perforation secondary to incarcerated 
hiatus hernia: an important diff erential in the diagnosis of central crushing chest pain. Emerg Med J. 
2007; 24: 603–604.

16.  Johnson J.A., Th ompson A.R.: Gastric volvulus and the upside-down stomach. J Miss State Med 
Assoc. 1994; 35: 1–4.




