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Difficult Diagnosis and Surgical Procedure for 
Scirrhous Gastric Cancer Complicated by Upside-
Down Stomach: A Case Report
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 Patient: Female, 85-year-old
 Final Diagnosis: Scirrhous gastric cancer • upside-down stomach
 Symptoms: Heartburn • loss of appetite • vomiting
 Medication: —
 Clinical Procedure: Surgery
 Specialty: Gastroenterology and Hepatology

 Objective: Mistake in diagnosis
 Background: The upper stomach can be involved in 1 type of esophageal hiatal hernia in which the degree of stomach inser-

tion is considerable and accompanied by a twist in the shaft of the stomach. The diagnostic accuracy of upper 
endoscopy or barium meal examination decreases in patients with upside-down stomach, thus making diag-
nosis of stomach lesions very difficult. No previous reports have described scirrhous gastric cancer in a patient 
with upside-down stomach.

 Case Report: An 85-year-old woman presented with loss of appetite and vomiting after eating oxalic acid-containing food 2 
months previously. Computed tomography revealed an upside-down stomach, and upper endoscopy revealed 
loss of distensibility and superficial gastritis of the entire stomach. Upside-down stomach was diagnosed; 
accordingly, laparoscopic hernia repair was planned. Laparoscopic exploration revealed retention of serous flu-
id (i.e., ascites) containing gastric carcinoma cells (pathologically identified intraoperatively) and induration of 
the entire stomach. After converting to laparotomy, induration of the stomach was confirmed, continuing to 
the adjacent 4 cm of the distal esophagus. The patient was diagnosed with scirrhous gastric cancer. Esophageal 
hiatus hernia repair was performed due to the patient’s age and the risks associated with esophagojejunos-
tomy. Preoperative complaints of symptoms disappeared. The patient was transferred to the medical hospital 
on postoperative day 52 with no complications.

 Conclusions: Specific symptoms of gastric cancer can mimic those of esophageal hiatal hernia in patients with hernia. In 
cases of upside-down stomach with loss of distensibility and increased wall thickness, physicians should be 
aware of the possibility of scirrhous gastric cancer.

 MeSH Keywords: Adenocarcinoma, Scirrhous • Hernia, Hiatal • Stomach Diseases

 Abbreviations: CEA – carcinoembryonic antigen; CA19-9 – carbohydrate antigen 19-9; POD – postoperative day
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Background

The upper side of the stomach can be involved in 1 type of 
esophageal hiatus hernia, in which the degree of stomach in-
sertion is considerable, accompanied by a twist in the shaft 
of the stomach. Specific symptoms of gastric cancer can mim-
ic those of esophageal hiatus hernia in patients with hernia. 
The accuracy of upper endoscopy or barium meal examination 
decreases in patients with upside-down stomach, thus making 
diagnosis of stomach lesions very difficult. To the best of our 
knowledge, there have been no previous reports describing scir-
rhous gastric cancer in a patient with upside-down stomach.

Case Report

An 85-year-old woman presented with loss of appetite, heart-
burn, and vomiting after eating 2 months previously. On phys-
ical examination, she was 140.0 cm tall and weighed 46.3 kg 
(body mass index, 23.6 kg/m2), and exhibited kyphotic pos-
ture. She complained of symptoms, including all-day nausea 
and malaise, and dysphagia previous to eating 2 days previ-
ously. Laboratory investigations revealed a slightly elevated 
white blood cell count, while other hematological parameters 
were within normal ranges. Tumor markers, including carcino-
embryonic antigen (CEA) and carbohydrate antigen 19-9 (CA 
19-9), were negative. She had diabetes, hyperlipidemia, and 
hypertension, for which she took medication. During regular 
check-ups, her primary care physician had not found any se-
rious illnesses.

Contrast computed tomography (CT) revealed an upside-down 
stomach, with the entire organ inserted into the left chest cav-
ity. There was no appearance of ischemia in the stomach; how-
ever, the wall thickness of the entire stomach was remarkable. 
The stomach wall thickness is 14 mm, and the size of the hernia 
gate was estimated to be 50 mm (Figure 1). Upper endoscopy 
revealed esophageal hiatus hernia, Los Angeles Grade A reflux 
esophagitis, the appearance of loss of distensibility, and super-
ficial gastritis of the entire stomach. Therefore, observation of 
the prepyloric region of the antrum was difficult. There were 
no significant lesions within the observation field (Figure 2).

Upside-down stomach was diagnosed; accordingly, laparo-
scopic hernia repair was planned. The patient was positioned 
supine with head elevated. A 12-mm trocar at the right abdo-
men and three 5-mm ports in the left and right upper quad-
rants and left abdomen were placed. Laparoscopic coagulation 
shears were used as an energy device. Intraperitoneal reten-
tion of serous fluid (i.e., ascites) was noted. Towing the stom-
ach into the abdominal cavity, induration of the entire stom-
ach was evident (Figure 3). The bilateral crus of the diaphragm 
was exposed so that the esophageal hiatus was significantly 

opened (Figure 4). There was strong adhesion surrounding the 
lower esophagus, which was noted by peeling it away through 
left thoracotomy. The patient’s blood pressure dropped sud-
denly; accordingly, the procedure was immediately converted 
to laparotomy. Intraoperative cytological examination of ascites 

Figure 1.  Contrast computed tomography (CT) revealing an 
upside-down stomach, with the entire organ inserted 
into the left chest cavity (white arrow). There was 
no appearance of ischemia in the stomach; however, 
the thickness of the wall of the entire stomach was 
remarkable. The stomach wall thickness was 14 mm, 
and the size of the hernia gate was estimated to be 
50 mm.

Figure 2.  Upper endoscopy revealing the appearance of loss 
of distensibility and superficial gastritis of the entire 
stomach. There was no obvious cancer lesion(s) within 
the observation field.
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revealed poorly differentiated adenocarcinoma. Intraoperative 
upper endoscopy revealed esophageal hiatal hernia, the ap-
pearance of diastolic failure, and superficial gastritis of the en-
tire stomach, confirming observations during preoperative up-
per endoscopy. Palpation of the upper digestive tract revealed 
the possibility of spread of gastric cancer from the stomach to 
approximately adjacent 4 cm of the distal esophagus. The pa-
tient was diagnosed with scirrhous gastric cancer. Considering 
the patient’s age and the potential risks associated with esoph-
agojejunostomy, only esophageal hiatus hernia repair was per-
formed by suturing the bilateral crus of the diaphragm using 
4-0 absorbable twist suture. Considering the presence of ma-
lignant tumor components, an artificial mesh for hernia re-
pair was not used. The greater omentum was fixed to the ab-
dominal wall of the stomach, and not inserted into the chest 
cavity after surgery.

The duration of surgery was 267 min and estimated blood loss 
was 520 mL, with no intraoperative complications. Complaints 
of severe symptoms before surgery, including all-day nausea 
and malaise, decreased. Oral gastrocontrast revealed remark-
ably delayed excretion of gastrographin from the lower esoph-
agus to the anal side (Figure 5), the cause of which appeared 

to be invasion of the lower esophagus by scirrhous gastric 
cancer. Oral intake of food was difficult. A central vein port 
was embedded on postoperative day (POD) 18, and the pa-
tient was transferred to a medical hospital on POD 52, with 
no complications.

Discussion

The upper side of the stomach can be involved in 1 type of 
esophageal hiatal hernia, in which the degree of insertion of 
the stomach is considerable, accompanied by a twist in the 
shaft of the stomach [1]. The upper side of the stomach is in-
volved in £2% of esophageal hiatal hernias [2]. A kyphotic pos-
ture is a risk factor promoting the occurrence and progression 
of esophageal hiatal hernia [3]. A previous study reported that 
7 of 10 patients with upside-down stomach exhibited kyphotic 
posture [4]. Nagai et al. [5] reported that upside-down stomach 
could be caused by both a reduction in elasticity of support-
ing structures, such as the hepatoduodenal, hepatogastric and 
hepatic diaphragmatic ligaments, the gastrosplenic ligament 
fixing the stomach, and relaxation of the esophageal hiatus. 
In a study involving 51 patients (45 females [90.2%], 6 males 
[9.8%]) with upside-down stomach, Asada et al. [6] reported 
a mean age 75.3 years.

A few reports have described cancer in the upper side of the 
stomach [4]. Functional reflux exchange of stomach acid can 

Figure 5.  Oral gastrocontrast revealed remarkably delayed 
excretion of gastrographin from the lower esophagus 
to the anal side (white arrow), which appeared to be 
invasion of the lower esophagus by scirrhous gastric 
cancer.

Figure 3.  After towing the stomach into the abdominal cavity, 
induration of the entire stomach was confirmed with 
forceps (white arrow).

Figure 4.  The esophageal hiatus was opened wide.
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promote carcinogenesis in the upper digestive tract [7]; there-
fore, advanced esophageal hiatus hernia appears to be a risk 
factor for carcinogenesis in the stomach. However, it is very 
difficult to detect gastric cancer in the upper side of the stom-
ach. Specific symptoms of gastric cancer are quite vague and, 
if there are such symptoms in the upper side of the stomach, 
virtually all would be interpreted as advanced upside-down 
stomach [8]. Therefore, detection of gastric cancer according 
to symptoms in patients with upside-down stomach, in both 
the early and delayed stages, appears to be difficult. Moreover, 
in advanced esophageal hiatal hernia with upside-down stom-
ach, the accuracy of upper endoscopy and barium meal ex-
amination may be not high due to advanced shaft twist and 
stomach transformation [9]. In patients with advanced esoph-
ageal hiatal hernia and upside-down stomach, there is a high 
risk for overlooking the lesion itself and possible multiple le-
sions, and misdiagnosing of the depth of invasion of the lesion.

In the patient described in this report, kyphotic posture and 
reduction in the elasticity of supporting structures, such as 
the hepatoduodenal and hepatogastric ligaments, and relax-
ation of the esophageal hiatus due to aging, may have caused 
esophageal hiatus hernia, and stiffening of the stomach wall 
caused by scirrhous gastric cancer could be an advanced fea-
ture of hernia. By repeated prolapse and remission of hernia 
over a span of many years, scirrhous gastric cancer was be-
lieved to progress to the upper side of the stomach from an 
esophageal hiatus hernia. Moreover, scirrhous gastric can-
cer spreads extensively through the entire stomach and part 
of the esophagus. To the best of our knowledge, this is the 
first report to describe scirrhous gastric cancer progressing 
to an advanced level in a patient with upside-down stomach. 
Although we preoperatively diagnosed loss of distensibility 

of the stomach, we failed to consider the possibility of malig-
nancy because we believed the reason for loss of distensibil-
ity was the insertion of the entire stomach in the left chest 
cavity. We considered there was no significant appearance of 
the mucous membrane other than superficial gastritis, result-
ing in an inadequate preoperative diagnosis. In retrospect, we 
should have considered biopsy, as the upper endoscopy re-
vealed diffuse irregular nodular thickening of the gastric folds, 
which is also another feature of scirrhous gastric carcinoma. 
In cases of significant loss of distensibility in patients with up-
side-down stomach, the possibility of scirrhous gastric cancer 
should be considered.

Conclusions

Specific symptoms of gastric cancer can mimic those of esoph-
ageal hiatal hernia in patients with hernia. The diagnostic accu-
racy of upper endoscopy or barium meal examination decreas-
es in patients with upside-down stomach. Physicians should 
be aware of the possibility of scirrhous gastric cancer in cases 
with marked loss of distensibility of the stomach and difficul-
ty observing the prepyloric region of the antrum using endos-
copy, and wall thickness on CT in the upside-down stomach.

Acknowledgements

We thank all staff members at the Sunagawa City Medical 
Center.

Conflict of interests

None.

References:

 1. Landereneau RJ, Del Pino M, Santos R: Management of paraesophageal 
hernias. Surg Clin North Am, 2005; 85: 411–32

 2. Bettex M, Kuffer F: Long-term results of fundoplication in hiatus hernia and 
cardio-esophageal chalasia in infants and children. Report of 112 consecu-
tive cases. J Pediatr Surg, 1969; 4: 526–30

 3. Yamaguchi T, Sugimoto H, Kanzawa M et al: The presence and severity of 
vertebral fractures is associated with the presence of esophageal hiatal 
hernia in postmenopausal women. Osteoporos Int, 2020; 13: 331–36

 4. Shiozaki M, Kimura M, Ishiguro H et al: A case of gastric Gastrointestinal 
stromal tumor associated with esophageal hiatus hernia showing upside-
down stomach. Jpn J Gastroenterol Surg, 2014; 47: 100–7

 5. Nagai K, Hamaguchi K: A case of hiatal hernia of the esophagus (upside 
down stomach) with mesenterium commune and umbilical hernia. J Jpn 
Surg Assoc, 1999; 60: 2507–11

 6. Asada T, Uchiyama S, Shimayama T et al: Three patients with esophageal 
hiatal hernia showing upside down stomach. J Jpn Surg Assoc, 2012; 73: 
821–26

 7. Chow WH, Finkle WD, McLaughlin JK et al: The relation of gastroesopha-
geal reflux disease and its treatment to adenocarcinomas of the esopha-
gus and gastric cardia. JAMA, 1995; 274: 474–77

 8. Takahashi M, Koeda K, Fujiwara H et al: A case of gastric cancer resection 
in a patient with an esophageal hiatal hernia and an upside down stom-
ach. J Jpn Surg Assoc, 2010; 71: 1501–6

 9. Kawai S, Mastuura Y, Kouno H et al: A case of quadruple gastric cancer 
within upside down stomach due to esophageal hiatal hernia. J Jpn Surg 
Assoc, 2001; 62: 376–80

Nakamoto H. et al.: 
Scirrhous gastric cancer with upside-down stomach

© Am J Case Rep, 2020; 21: e926002

e926002-4 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


