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Abstract 

We report the rare case of an elderly patient with an advanced gastric cancer arising from an 

upside-down stomach through a paraesophageal hiatal hernia (PEH). An 82-year-old man 

presented with appetite loss and anemia. Upper gastrointestinal endoscopy revealed a type 1 

tumor located in the middle body of the stomach. An upper gastrointestinal series and 

computed tomography showed organoaxial rotation of the stomach, which was located in 

the mediastinum, through a PEH, indicating an upside-down stomach. The preoperative 

diagnosis was gastric cancer arising from an upside-down stomach through a PEH. The pa-

tient underwent total gastrectomy with lymph node dissection and closure of the hernial 

orifice. Although a large PEH is a chronic disorder, gastric malignancies should be considered 

in patients with PEH manifested as an upside-down stomach due to its anatomical character-

istics, and careful preoperative diagnosis is mandatory. © 2014 S. Karger AG, Basel 

Introduction 

Paraesophageal hiatal hernia (PEH) is a condition in which intra-abdominal organs 
herniate into the thoracic space through the esophageal hiatus. It is the most common type 
of diaphragmatic hernia. Although the precise sequence of events leading to PEH develop-
ment is not completely understood, it is likely that the process involves progressive 
weakening and stretching of the phrenoesophageal membrane along with weakening and 
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enlargement of the diaphragmatic hiatus. PEH most commonly affects infants and the 
elderly. In infancy, congenital defects trigger this disease, whereas in adults, weakening of 
the supportive tissue of the lower esophagus or high abdominal pressure associated with a 
humpback and obesity may cause this event. Since their first description in 1926 by 
Akerlund [1], translocations of the stomach along its long axis through the esophageal 
diaphragmatic hiatus have been classified into four types: sliding (type I), paraesophageal 
(type II), mixed-form (type III) and upside-down stomach (type IV) hiatal diaphragmatic 
hernia. Upside-down stomach is one of the major forms of PEH classified by Bettex and 
Kuffer [2], and it describes a condition wherein a large part of the stomach is migrated into 
the thoracic space accompanied by gastric organoaxial rotation. A PEH incarcerated with an 
intrathoracic gastric volvulus is common; however, an upside-down stomach is a rare type of 
PEH. Gastric cancer is often complicated by PEH; however, advanced gastric cancer arising 
from an upside-down stomach associated with PEH is extremely rare [3, 4]. This report 
describes the case of an elderly patient with an advanced gastric cancer arising from an 
upside-down stomach through a PEH; in addition, we present a short review of the relevant 
literature. 

Case Report 

An 82-year-old man was admitted to our hospital because of appetite loss and anemia. 
His medical history included chronic obstructive pulmonary disease and dementia. On 
physical examination, he was 150 cm tall and weighed 45 kg. His abdomen was soft and  
flat and showed no palpable masses. Laboratory tests revealed hypohemoglobinemia (Hb  
7.5 g/dl) and hypoproteinemia (albumin 2.5 g/dl); all other results were normal. Upper 
gastrointestinal endoscopy showed a type 1 hemorrhagic tumor located in the middle body 
of the stomach, although observation of the entire stomach was impossible because of 
extreme transformation. An upper gastrointestinal series showed organoaxial rotation of the 
body of the stomach with the entire stomach located in the mediastinum, which is indicative 
of upside-down stomach. The tumor was present in the upside-down stomach through a 
PEH (fig. 1a). Pathological analysis of biopsy specimens revealed moderately differentiated 
tubular adenocarcinoma. Coronal computed tomography images showed an organoaxial 
gastric volvulus and sliding up through a PEH (fig. 1b). A gastric tumor was detected in the 
upside-down stomach through the PEH and lymph node metastases were observed sur-
rounding the stomach; however, liver metastases and peritoneal dissemination were not 
observed. Preoperative staging according to the TNM classification of gastric cancer was 
T3N2M0, stage IIIA. On the basis of the preoperative diagnosis of gastric cancer arising from 
an upside-down stomach through a PEH, the patient underwent surgical treatment. 

Surgery was performed via a median laparotomy incision. The entire stomach was 
found to be herniated through the enormously dilated hiatus into the left thorax together 
with the greater omentum (fig. 2a). The hernial orifice was approximately 5 cm in diameter 
(fig. 2b). After the incarcerated stomach had been untwisted and reduced back into the 
abdomen, the tumor was found to be located in the middle body of the stomach; however, 
the short esophagus was not found in the state of esophagus. After reduction of the ab-
dominal contents from the thoracic cavity, a total gastrectomy with a Roux-en-Y reconstruc-
tion and dissection of the lymph nodes surrounding the stomach was performed. The crura 
of the diaphragm were approximated with interrupted nonabsorbable sutures for closure of 
the hernial orifice. The jejunum just under the anastomosis was sutured to the crus to 
permanently fix the esophagojejunal anastomosis in an abdominal position (fig. 2c). In con-
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sideration of the patient’s age and preoperative performance status, a jejunostomy was 
constructed as a route of enteral nutrition after surgery. 

The resected specimen revealed a type 1 hemorrhagic tumor measuring approximately 
7.7 × 7.4 cm (fig. 3). Histopathological examination revealed a moderate tubular adenocarci-
noma with vascular invasion and metastasis in three lymph nodes surrounding the stomach, 
and the final clinical stage was IIIA (T3N2M0) according to the TNM classification. 

The postoperative course was uneventful. Roentgenography showed good passage 
without leakage of the anastomosis, and oral intake was initiated on postoperative day 7, 
although no increase in food intake was achieved. Therefore, the energy deficit was sup-
ported by enteral nutrition through the jejunostomy. The patient was discharged 35 days 
after surgery, and there was no recurrence of cancer or hernia during 1-year follow-up. 

Discussion 

Although gastric cancer complicated by PEH is common, gastric cancer presenting in an 
upside-down stomach through the PEH is an extremely rare condition, and only 13 such 
cases have been previously reported [3–15]. Among these cases, including the present one 
(table 1), the mean patient age was 78.9 years and a higher incidence was found among 
women (male:female ratio = 3:11). The chief complaints were abdominal symptoms such as 
nausea and vomiting, and epigastralgia and thoracic symptoms such as heartburn, dyspnea 
and palpitations, which were not regarded as specific clinical symptoms in this pathological 
condition. The early detection of gastric cancer may be delayed because the symptoms of 
gastric cancer, including epigastric pain, nausea and weight loss, may be concealed by a large 
PEH [14]. Gastric cancer arising through an upside-down stomach through a PEH tends to be 
advanced (advanced type:early type = 76.9:23.1%), and 46.1% of patients show stage III and 
IV tumors. The tumor tends to be relatively large (mean diameter 69.8 mm) at the time of 
initial diagnosis, as evaluation is often delayed because the symptoms are thought to arise 
from the coexisting large PEH. On histopathology, 42.8% of such patients have moderately 
differentiated adenocarcinoma, 35.7% have poorly differentiated adenocarcinoma and 7.1% 
have well-differentiated adenocarcinoma, signet ring cell carcinoma or large-cell neuroen-
docrine carcinoma. The surgical treatment consists of relocation of the herniated stomach, 
standard treatments for gastric cancer according to the stage of cancer progression and 
repair of the hernial orifice. Among the 14 reported patients, including the present one,  
7 underwent total gastrectomy, 5 underwent distal gastrectomy, 1 underwent proximal 
gastrectomy and 1 was administered chemotherapy. The mean diameter of the hiatus was 
64.1 mm. Closure of the hernial orifice was performed in 12 cases among the 13 cases 
treated surgically. Anastomotic leakage occurred in 1 case each of total and proximal gas-
trectomy. Anastomotic dehiscence may have resulted from the change in negative and 
positive pressures caused by breathing after closure of the hernial orifice, which may affect 
the anastomotic site [12]. However, whether closure of the hernial orifice affects anastomot-
ic dehiscence is unclear because anastomotic leakage occurred in 1 patient who underwent 
hernial orifice closure and in 1 patient in whom it was not closed [4]. 

The relationship between PEH and gastric cancer remains controversial. Chronic reflux, 
also known as gastroesophageal reflux disease, is emerging as one of the strongest risk 
factors for adenocarcinoma of the esophagus and gastric cardia [16]. MacDonald and 
MacDonald [17] reported that patients with such cancers show a high prevalence of co-
existing PEH. Chow et al. [18] reported a significant two-fold or greater risk of adenocarci-
noma of the esophageal and gastric cardia associated with a history of functional reflux of 
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gastric juice into the esophagus, hiatal hernia, esophagitis, esophageal ulcer and dysphagia. 
Lagergren et al. [19] also evaluated the association between weekly reflux frequency and 
risk of adenocarcinoma of the esophagus in a Swedish study. Reflux symptoms arising more 
than three times per week were associated with an odds ratio of 16.7 (95% confidence 
interval 8.7–28.3) compared with the absence of reflux symptoms. Gastroesophageal reflux 
was only weakly associated with risk of adenocarcinoma of the gastric cardia (odds ratio  
2.3, 95% confidence interval 1.2–4.3; >3 times/week vs. none). Moreover, Wu et al. [20] 
reported a relationship between hiatal hernia with symptoms of gastric juice reflux and 
carcinomas of the esophageal and gastric cardia. The physicochemical stimulation of gastric 
juice reflux due to reflux esophagitis is an important factor in the development of carcinoma; 
however, there is no direct evidence for such a relationship between gastric carcinogenesis 
and PEH [21]. Therefore, several studies suggested that regular follow-up examinations by 
upper gastrointestinal endoscopy are important in patients with PEH to assess the possible 
occurrence of gastroesophageal malignancies [3, 4, 8, 12]. 

In conclusion, although PEH is a common chronic disorder, an upside-down stomach is a 
rare type of PEH. Moreover, gastric cancer arising from an upside-down stomach through a 
PEH is extremely rare. Early detection of gastric cancer may be delayed because the symp-
toms of gastric cancer are concealed by large PEH, and also an accurate diagnosis of gastric 
cancer and observation of the entire stomach using endoscopy may be impossible because  
of extreme gastric transformation. We should consider gastric malignancies in patients with 
a PEH and perform careful regular follow-up examinations by upper gastrointestinal endos-
copy. 
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Fig. 1. a Upper esophagogastric series. The body of the stomach was located above the fundus, situated on 

the cephalic side, showing organoaxial rotation, and the entire stomach was located in the mediastinum, 

which indicated upside-down stomach. The gastric tumor (arrows) was found in the upper body of the 

stomach. b Coronal computed tomography images revealed that the entire stomach (arrows) was her-

niated into the mediastinum through the esophageal diaphragmatic hiatus. 

 

 

 

Fig. 2. Operative findings. a The entire stomach was found to be herniated through the enormously di-

lated hiatus into the left thorax together with the greater omentum. b The hernial orifice was found to be 

approximately 5 cm in diameter after the incarcerated stomach had been reduced back into the abdomen. 

c The crura of the diaphragm were closed and the jejunum just under the anastomosis was sutured to the 

crus to permanently fix the esophagojejunal anastomosis in an abdominal position. 
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Fig. 3. Macroscopic finding showed a type 1 large tumor at the small curvature in the middle and upper 

body of the stomach. 
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