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Abstract

Background: Paraesophageal hernias are usually asymptomatic; however, they can cause serious complications
such as necrosis or incarceration-induced perforation. Necrosis usually occurs in the incarcerated portion of the
hernia. Here, we report the case of a patient with gastric necrosis secondary to an incarcerated paraesophageal
hernia in which the necrotic lesion was outside the hernia sac.

Case presentation: A 91-year-old woman presented with severe abdominal pain and vomiting. A physical
examination showed hypotension and a diffusely tender and rigid abdomen. Computed tomography showed a
paraesophageal hernia, massive ascites, and free air around the stomach. A laparotomy was performed to treat the
upper gastrointestinal perforation. The stomach was incarcerated within the paraesophageal hernia sac. After
reducing the stomach, we identified a large perforation on the posterior wall of the gastric fundus. Full-thickness
necrosis involving part of the stomach necessitated total gastrectomy. She remained physiologically unstable and
her condition deteriorated; she died 2 days postoperatively.

Conclusions: A hiatal hernia can be associated with an ischemic gastric perforation outside the hernia sac.
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Background

Paraesophageal hernias are usually asymptomatic; how-
ever, incarcerated hernias may cause serious complica-
tions [1]. The estimated risk for emergency surgery is
1% in such cases [2]. We report a case of a patient with
an incarcerated paraesophageal hernia in which the gas-
tric body and 50% of the fundus were in the hernia sac,
whereas the antrum and remaining portion of the fun-
dus were present in the peritoneal space. The portion of
the fundus outside the hernia sac showed an ischemic
area with transmural necrosis and a macroscopic perfor-
ation. A non-strangulated organ (or part of an organ)
within an incarcerated hernia concomitant with strangu-
lation and consequent necrosis of the part outside the
hernia sac is rare.

Case presentation

A 91-year-old woman presented with severe abdominal
pain and vomiting. She revealed a 12-h history of ab-
dominal pain that had suddenly worsened and was
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associated with vomiting 1 h prior to presentation. She
was otherwise healthy and denied the regular use of any
medications.

A physical examination showed a blood pressure of
96/58 mmHg, heart rate of 95 beats/min, respiratory rate
of 24 breaths/min, and hypothermia. An abdominal
examination showed a diffusely rigid abdomen with re-
bound tenderness over the entire abdomen and reduced
bowel sounds. Contrast-enhanced abdominal computed
tomography showed a paraesophageal hernia in which
part of the stomach was incarcerated (Fig. 1). Free air
and ascites were observed in the hernia sac and peri-
toneal space. The patient developed gastrointestinal
perforation-induced peritonitis; however, the associ-
ation between the incarcerated hernia and the perfor-
ation was unclear.

An emergency laparotomy was performed through
the upper abdominal midline incision, and we ob-
served that part of the stomach was incarcerated
within the paraesophageal hernia sac, which also con-
tained ascitic fluid that appeared like gastric fluid.
After reducing the stomach, we detected a perforation
measuring 7 cm on the posterior wall of the gastric
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Fig. 1 Preoperative computed tomography scan. Preoperative computed tomography scan (a, ¢, d) showing the gastric fundus and upper body
incarcerated within the hiatal hernia (white arrow). The perforation (arrowhead) was located at the fundus outside the sac, which was locally
ischemic and necrotic owing to complete cessation of blood supply (yellow arrow). All arteries, including the short gastric artery, were not clear
on computed tomography, but arteries flowed into the sac at the hernia orifice (b, ¢, d) and disappeared

fundus (Fig. 2). The affected part of the stomach showed
full-thickness necrosis, for which we performed total gas-
trectomy with Roux-en-Y reconstruction. During the op-
eration, the patient’s hemodynamics was unstable; thus,
hernia repair only involved closure of the orifice, and fun-
doplication was not performed. The operative time was 3
h 22 min and the amount of bleeding was limited to 104
ml. The resected specimen showed an ischemic necrosis—
induced perforation measuring 7 x 4.5 cm on the poster-
ior wall of the gastric fundus (Fig. 3). Postoperatively, the
patient remained hemodynamically unstable despite max-
imal resuscitative efforts and died on postoperative day 2.
After the operation, the patient remained
hemodynamically unstable despite maximal resuscita-
tive efforts. We considered that the distributive shock
was affected by the surgery and sepsis on postopera-
tive day 1. However, her condition deteriorated on
postoperative day 2. Although we suspected a major
leakage, considering her age and hemodynamics, we
did not conclude that reoperation would improve her
condition effectively. Thus, we informed her family

about her condition and decided on nonoperative
management. She died on postoperative day 2.

Conclusions

Four types of esophageal hiatal hernia were identified,
and types II, III, and IV are all varieties of paraesopha-
geal hernia [3]. The present case involved type III
esophageal hiatal hernia because the phreno-esophageal
membrane was stretched and the gastroesophageal junc-
tion was displaced above the diaphragm without allow-
ing other organs.

The most notable feature in this case was that, al-
though the perforation site was not within the incar-
cerated hernia sac, full-thickness necrosis of the
gastric wall was evident. The stomach receives its ar-
terial blood supply from multiple sources. Usually, a
single artery can maintain adequate organ perfusion,
and ischemia is rare. Gastric ischemia is usually asso-
ciated with complete cessation of arterial blood flow.
In this patient, most of the gastric body and 50% of
the fundus were incarcerated. The antrum and the
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Fig. 2 Operative findings and schema. Most of the gastric body and half of the fundus were incarcerated. The antrum and part of the fundus

were outside of the hernia sac. After stomach reduction, a 7-cm perforation was seen on the posterior wall of the gastric fundus
. J

Fig. 3 Gross findings of specimen. The perforated area with ischemic necrosis was 7 X 4.5 cm in size at the posterior wall of the gastric fundus,
which appeared very thin and dark red
.
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Table 1 Published reports of ischemic gastrointestinal perforation associated with an incarcerated hiatal hernia

Author

Year Age Sex Incarceration Perforation site Operation Hernia repair Outcome
Stomach
141 Stomach (antrum) " Closure of g
Maruyama 2001 71 F Duodenum (bulb) (greater curvature of the Partial gastrectomy orifice Alive
fundus)
Dominic '’ 2007 49 F  No details Stomach Partial gastrectomy Not treated Alive
(posterior wall of the fundus)
]odym 2011 72 F Proximal stomach Incarcerated stomach Transhiatal phag y Gastropexy Alive
= Stomach (upper Stomach Closure of
Fresent Patleut 2 body) (posterior wall of the fundus) Total gastrectomy orifice Dead

We performed a PubMed literature search (2001 to present), and our operation was based on strategies reported in previous studies. We identified 3 patients with

perforation associated with an incarcerated paraesophageal hernia

remaining portion of the fundus were outside the hernia
sac at the time of surgery. Thus, all arteries including the
short gastric artery were incarcerated within the sac with
complete cessation of blood supply to the fundus outside
the hernia sac, which could have precipitated the necrosis.
This rare condition could be attributed to the fact
that the perforated area was initially incarcerated but
underwent spontaneous reduction before surgery.
However, this appears to be less likely because there
was no evidence on the outer aspect of the stomach
to suggest prolonged incarceration of the area. In our
opinion, the incarcerated site might not have com-
pletely blocked the fundus outside the sac, which was
locally ischemic and necrotic owing to complete ces-
sation of blood supply, so the gastric contents in the
incarcerated site drained into the abdominal cavity
when the fundus outside the sac was perforated and
reduced. As the space between the hernia orifice and
hernia content expanded owing to the decreasing gas-
tric contents, the fluids and air likely moved into the
hernia sac. If our theory is correct, preoperatively
judging whether the perforation corresponds to the
incarcerated site is difficult.

The optimal operation in this situation remains debat-
able. We performed a PubMed literature search (2001 to
present), and our operation was based on strategies re-
ported in previous studies (Table 1). We identified 3 pa-
tients (all elderly women) with perforation associated
with an incarcerated paraesophageal hernia [4—6]. The
stomach was involved in all patients. One patient
showed incarceration at the perforated site. Considering
that the incarcerated site could be completely strangu-
lated and necrotic, excision was necessary [6]. Notably, a
larger area of incarcerated tissue requires a greater ex-
tent of tissue resection.

We identified 2 patients (including our patient) with
perforation away from the incarceration site. In these
2 patients, the incarcerated site was not always stran-
gulated and necrotic, and fundal strangulation oc-
curred outside the hernia sac. It would be reasonable
to conclude that because the necrotic area was at the
site of perforation but outside the hernia sac, only

the perforated area required resection. A previous re-
port described favorable outcomes associated with a
partial gastrectomy in this context [4]. In our patient,
the site of necrosis was identified on the posterior
wall of the fundus and the cardia was intact. Retro-
spectively, a stapled partial gastrectomy may have
been reasonable in this case.

Ischemia-induced gastric perforation can occur in as-
sociation with a hiatal hernia, even in tissue outside the
hernia sac.

Acknowledgements
We would like to thank Editage (www.editagejp) for the English language
editing.

Authors’ contributions

SF gathered the patients’ data and wrote the manuscript. All authors equally
contributed to this case report. All authors read and approved this final
manuscript.

Funding
None.

Availability of data and materials
The datasets supporting the conclusions of this article are included within
the article and its additional files.

Ethics approval and consent to participate
The present study was conducted in accordance with our institution’s ethical
standards.

Consent for publication
Informed consent for the publication of this work was provided by the
patient’s family.

Competing interests
The authors declare that they have no competing interests.

Received: 1 April 2019 Accepted: 29 May 2019
Published online: 10 June 2019

References

1. McKenna PJ, Brunson BJ, Welling RE. Perforated gastric ulcer in hiatal hernia.
J Clin Gastroenterol. 1990;12:712-3.

2. Stylopoulos N, Gazelle GS, Rattner DW. Paraesophageal hernias: operation or
observation? Ann Surg. 2002;236:492-501.

3. Kahrilas PJ, Kim HC, Pandolfino JE. Approaches to the diagnosis and grading
of hiatal hernia. Best Pract Res Clin Gastroenterol. 2008;22:601-16.

4. Maruyama T, Fukuse M, Imamura F, et al. Incarcerated paraesophageal
hernia associated with perforation of the fundus of the stomach. Surg
Today. 2001;31:454-7.


http://www.editage.jp

Fukai et al. Surgical Case Reports (2019) 5:94

5. Trainor D, Duffy M, Kennedy A, et al. Gastric perforation secondary to
incarcerated hiatus hernia: an important differential in the diagnosis of
central crushing chest pain. Emerg Med J. 2007;24:603-4.

6. Parker J, Sabannathan S. Incarceration and perforation of a sliding hiatus
hernia. Gastroenterol Res. 2011;4:228-30.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 5 of 5

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Conclusions
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

