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ABSTRACT

Background: Paraesophageal hernias (PHs) can cause
significant morbidity and even mortality in untreated pa-
tients. While formal surgical repair remains the ideal treat-
ment option, patients who are elderly and/or frail and
who have with multiple comorbidities may be unsuitable
candidates for a surgical repair. We present a case series
of 5 patients treated with a combined laparoscopic reduc-
tion of PH and 2-point percutaneous endoscopic gas-
tropexy (PEG).

Methods: Data on the 5 patients were collated, and a
review of the literature was performed to determine sim-
ilar cases and outcomes.

Results: Five elderly patients (mean age 80 y, range
71–89 y) with significant existing comorbidities (average
ASA 3) presented acutely with large PH at our institution.
All had abdominal pain, nausea/vomiting, symptoms of
gastric outlet obstruction, and an element of hypoxia.
Computed tomography examination results confirmed the
diagnosis. Because the patients were elderly and frail, a
formal surgical repair of the PHs was not feasible. A
combined laparoscopy/PEG gastropexy was undertaken
to reduce the PH, and a 2-point PEG fixation was per-
formed. Four of the 5 patients returned to normal oral
intake before discharge. A fifth patient was successfully
fed via the PEG. There were no complications, and all
were discharged to their usual place of residence.

Conclusion: A combination of laparoscopic reduction

and nonsutured PEG gastropexy is a safe and effective
alternative treatment for high-risk patients (with signifi-
cant morbidity and mortality) with symptomatic PHs. Most
patients (80%) returned to normal oral intake postproce-
dure and were discharged home within 3 d.

Key Words: Percutaneous endoscopic gastrostomy, High-
risk patients, Paraesophageal hernia, Hiatal hernia, Elderly,
Medical comorbidities.

INTRODUCTION

A combined laparoscopic and percutaneous endoscopic
gastrostomy (PEG) insertion technique for high-risk pa-
tients with paraesophageal hernias (PH) was first de-
scribed by Kercher and colleagues in 2001.1 Although
uncommon, accounting for only 5%–10% of all hiatal her-
nias, they tend to occur in elderly comorbid patients, who
often have a significant multitude of preexisting medical
comorbidities.2–4 A 4-category system classifies the differ-
ent hiatal hernia types, with type I being the most com-
mon. Type I hernias (“sliding” hernias) occur when the
gastroesophageal junction (GEJ) herniates through the
diaphragm. Type II hiatal hernias are PHs and are referred
to as “rolling” hernias. Typically, a portion of the fundus
herniates through the diaphragm while the GEJ remains in
its usual anatomical position. Type III hernias are a com-
bination of types I and II, resulting in both the GEJ and a
portion of the fundus herniating into the chest. Recently,
the classification has been extended to incorporate a type
IV hernia, referred as a “giant” hernia, whereby the entire
stomach, sometimes with another organ (typically the
colon), protrudes into the chest.5

Often, PHs are asymptomatic, particularly if small. How-
ever, they can be associated with symptoms of reflux,
dyspepsia, dysphagia, and serious complications of bleed-
ing, gastric volvulus, and gastric perforation in 30% to 40%
of cases.1–3,6 Recently, the Society of American Gastroin-
testinal and Endoscopic Surgery guidelines recommended
that types II-IV should be repaired to prevent the devel-
opment of any of these life-threatening complications,
whereas type I hernia repairs are determined on a patient-
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by-patient basis, depending on the symptoms experi-
enced and the size of the hernia.7

The current operative approach is the laparoscopic reduc-
tion of the hiatus hernia, defect repair (with or without
mesh), and fundoplication. On average, the procedure
takes 1.5–4 h3; however, in the elderly and those with a
high ASA grade, it is associated with significant morbidity
and mortality.1,2 To mitigate the risk of complications and
possible mortality, PEG gastropexies have been intro-
duced since the 1980s. The aim of the PEG gastropexy is
to provide effective reduction of the hernia and 2- or
3-point fixation of the stomach to the abdominal wall in
patients who would otherwise be poor surgical candi-
dates.8 However, PEG insertion without intraperitoneal
visualization of the stomach is not always safe because of
conditions affecting transillumination or organs overlying
the stomach.9 The combination of laparoscopy and PEG
gastropexy allows both the reduction of the hernia and
the safe placement of the PEGs to perform a gastropexy in
high-risk patients.1,6

We describe a case series of 5 patients in whom we used
a modified Kercher technique in high-risk elderly patients
with emergency PHs, and we present a review of the
literature in terms of outcomes for combined laparo-
scopic/PEG gastropexy.

METHODS

Prospective data were collated on the 5 patients who
underwent a combined laparoscopy/PEG fixation. The
PubMed, Ovid, and Google Scholar databases were
searched for relevant articles and reports describing gas-
tropexy for PHs using either PEG fixation alone or the
combined PEG/laparoscopic approach using the key-
words “paraesophageal hernia,” “PEG,” and “gastropexy.”

Case Series: New Modified Surgical Technique

In all cases, careful preoperative resuscitation was per-
formed. All 5 patients were assessed and had ASA scores
calculated by a consultant anesthetist. All patients had the
procedure performed under general anesthesia. At induc-
tion, the patients received intravenous antibiotics and
were placed in a supine position with the legs apart. In the
combined cases, laparoscopy was performed first using a
10-mm 0° laparoscope. An open Hasson technique was
used, and a 12-mm Hasson port was inserted to establish
a pneumoperitoneum of 13 mm Hg at the umbilicus. A
5-mm port was inserted under vision in the right upper
quadrant (RUQ), and 1 port was placed in the left upper

quadrant (LUQ). A full exploratory laparoscopy was per-
formed.

The stomach was reduced using an atraumatic grasper
and held in position close to the anterior abdominal wall.
On reduction of the hernia, an assistant applied traction to
the stomach to prevent prolapse of the stomach back into
the mediastinum. While under laparoscopic visualization,
with the aid of the anesthetist a gastroscope was placed in
the stomach. The first site of the PEG insertion was se-
lected in the antrum along the greater curvature, ensuring
laparoscopically that the site is free of adhesions or over-
lying organs. A PEG guidewire was then inserted using a
sheathed needle through the anterior abdominal wall into
the stomach under gastroscopic and laparoscopic visual-
ization. The guidewire was then snared, endoscopically
pulled out through the mouth, and attached to the PEG
tube. The tube was then pulled through the stomach and
anterior abdominal wall and fixed into place. The second
PEG site was chosen 5–10 cm proximally to the first site
along the greater curvature and checked for safety using
the laparoscope. The second PEG was inserted using the
aforementioned technique. The stomach was then de-
flated using the gastroscope, and the correct anatomical
position of the stomach was confirmed with the laparo-
scope before closure of the port sites.

RESULTS

Between January 2013 and December 2018, 5 patients
underwent nonelective PEG and gastropexy during an
acute admission for their symptomatic PH. At our institu-
tion, all patients undergo a formal anesthetic review by an
experienced (consultant/attending) anesthetic specialist
to determine a patient’s medical fitness for a general
anesthetic before any surgical procedure. All of the pa-
tients were deemed unfit for extensive anesthesia and
therefore a more definitive surgical procedure such as a
formal PH repair was not undertaken. The median age of
the patients was 78 y (interquartile range [IQR] 73–87 y).
Patients were followed for a median 3.5 y (IQR 2.7–4.1 y),
and in all patients, the PEG tube was removed at 6 wk in
the outpatient clinic except for 1 patient who had a per-
manent PEG because the patient required long-term en-
teral feeding.

Case 1

A 78-y-old woman was admitted with sudden-onset ab-
dominal pain and associated shortness of breath. She
reported a loss of appetite and had not moved her bowels
or passed flatus for 4 days. Her past medical history

Laparoscopy and PEG Gastropexy, Shehzad K et al.

2October–December 2019 Volume 23 Issue 4 e2019.00041 JSLS www.SLS.org



included a previous right total knee replacement, a known
hiatus hernia, osteoporosis, idiopathic thrombocytopenic
purpura, varicose veins, and spondylosis. On examina-
tion, the patient was tachycardic (120/min) and afebrile
with blood pressure of 148/94 mm Hg, oxygen saturations
of 89% on room air, respiratory rate of 32/min. On aus-
cultation, there was bilateral basal reduced air entry, and
her abdomen was distended with lower abdominal ten-
derness and reduced bowel sounds. Investigations re-
vealed a raised white blood cell count of 14.23/�L; the
remaining blood counts, urea and electrolytes and liver
function tests were normal. A plain erect chest radiograph
demonstrated a raised right hemidiaphragm as well as a
large hiatus hernia; supine plain abdominal radiography
revealed dilated small bowel loops. A computed tomog-
raphy (CT) pulmonary angiogram demonstrated a dilated
thoracic esophagus, hiatus hernia, and a large paraesoph-
ageal herniation of the stomach. The patient was resusci-
tated and treated for type 1 respiratory failure. However,
during a period of 1 week, it was noted that the patient
was unable to tolerate oral fluids. After a review by the
upper gastrointestinal surgeons, the patient was taken to
the operating room. A combined laparoscopic reduction
of the large PH and esophagogastroduodenoscopy (EGD)
with PEG insertion was performed. The patient made an
uneventful postoperative recovery and was discharged 3
days later, eating and drinking normally.

Case 2

An 89-y-old woman was admitted under the medical team
after a fall. On admission, the patient began to have
persistent emesis. Her past medical history included de-
mentia, arthritis, bilateral total hip replacement, anemia,
type 2 diabetes, hypertension, and hypothyroidism. On
examination, the patient was hemodynamically stable,
with oxygen saturations of 95% on room air, and afebrile.
Abdominal examination revealed a tender smooth swell-
ing in the LUQ and a “succussion splash” (succussion
splash is another name for ’gastric splash’, i.e. the audible
presence of fluid and air in an obstructed organ). Blood
tests were unremarkable, the erect chest radiograph re-
vealed a large hiatus hernia, and a plain abdominal radio-
graph was normal. An abdomen/pelvis CT demonstrated
a dilated and tortuous esophagus with a large sliding
hiatus hernia in the left side of the chest. An EGD was
performed, which demonstrated a large hiatus hernia as
well as a partial gastric volvulus. Because of persistent
vomiting, a decision was made to operate. A laparoscopy
was performed, and the large hiatus hernia was reduced.
EGD and PEG insertion under general anesthesia was

performed. The patient was started on a PEG feed and
made an uneventful recovery. She was discharged back to
a nursing home.

Case 3

A 76-y-old woman was admitted under the general sur-
geons with an acute onset of chest pain radiating to the
abdomen with associated emesis and shortness of
breath. Past medical history included a previous lapa-
roscopic cholecystectomy, an open appendicectomy,
asthma, hypothyroidism, hypercholesterolemia, hyper-
tension, stroke, and atrial fibrillation. On examination, the
patient was hemodynamically stable, with oxygen satura-
tions of 96% on room air, and afebrile. The abdomen was
soft, the LUQ and epigastrium were tender, and digital
rectal examination was unremarkable. Routine blood tests
were normal. A nasogastric tube was placed, and 400 mL
of gastric contents was aspirated. An abdomen/pelvis CT
was undertaken, and a large hiatus hernia with a gastric
volvulus was demonstrated. An EGD was attempted but
this was abandoned due to the gastric volvulus. The pa-
tient was taken to the operating room, and a combined
laparoscopic reduction of the hiatus hernia and EGD with
2-point fixation using PEG tubes was performed. The
patient made an uneventful recovery and was discharged,
eating and drinking normally. At 3-month follow-up, the
patient’s PEG tubes had fallen out. However, because the
patient well and was maintaining a normal diet, no further
management was undertaken.

Case 4

A 71-y-old woman presented to the emergency depart-
ment with epigastric pain and vomiting. The patient

Figure 1. Sagittal CT view of a large para-esophageal hernia
with most of the stomach in the Mediastinum.
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reported a 2-week history of intermittent nausea and
abdominal pain. She had multiple past medical comor-
bidities. On examination, the patient was tachycardic and
hypoxic on room air, and there was tenderness in the
epigastrium. On auscultation of the chest, there were
reduced breath sounds on the right side. Investigations
revealed a raised white blood cell count and C-reactive
protein. An erect chest radiograph demonstrated a raised
right hemidiaphragm as well as a large hiatus hernia. A CT
demonstrated a large hiatus hernia with herniation of the

distended gastric fundus. The appearances raise the pos-
sibility of complex volvulus. The patient was resuscitated
and treated for type 1 respiratory failure and then taken to
the operating room. A combined laparoscopic reduction
of the large PH and EGD with 2-point PEG insertion was
performed. The patient made an uneventful postoperative
recovery and was discharged 3 days later, eating and
drinking normally.

Case 5

An 85-y-old woman with a background diagnosis of met-
astatic breast cancer (bone and lung) presented with dys-
phagia, shortness of breath, abdominal pain, and progres-
sive weight loss. The patient was only able to tolerate
small volumes of liquid and no solids. Abdominal exam-
ination demonstrated tenderness in the epigastrium, a
heart rate of 85, SaO2 of 98%, blood pressure of 140/80
bpm, and a respiratory rate of 20/min. An EGD was
performed, but the stomach could not be intubated be-
cause of a owing to a gastroesophageal junction stricture.
A CT scan (Figures 1 and 2) demonstrated a large PH.
The patient underwent laparoscopic reduction of the her-
nia and a 2-point fixation, similar to the previous cases
described here. The patient made a good postoperative
recovery and was able to eat and drink normally 4 days
later.

DISCUSSION

Our case series of 5 patients describes a safe, effective,
and quick technique to treat PH in high-risk elderly
patients who are otherwise unsuitable candidates for a
definitive surgical repair, with no associated morbidity
or mortality. Our series demonstrates that even high-
risk elderly patients with multiple morbidities are can-
didates for a suture-less technique for PH reduction and
fixation. The procedure is successful in relieving symp-
toms and preventing recurrence and progression to

Figure 2. Coronal plane view of the large para-esophageal
hernia.

Table 1.
Characteristics and Outcome of the 5 Patients Who Underwent Gastropexy

Patient Age, y Gender ASA O2 Saturation, % Length of
Stay, d

PEG
Removal

1 78 Female 4 89 3 Yes

2 89 Female 4 95 7 No

3 76 Female 4 96 4 Yes

4 71 Female 3 90 3 Yes

5 85 Female 4 98 4 Yes
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complications and is extremely well tolerated. A review
of the literature revealed a total of 8 publications de-
scribing the use of PEG or combined PEG/laparoscopy
in the treatment of PHs, the largest of which was a case
series involving 6 patients as described by Kercher and
colleagues.1

A similar technique to ours was described by Xenos in
only a single patient with a good outcome.6 Although
Kercher et al. and Tsujimoto et al. describe a similar
approach, our technique differs in that we do not use
sutures to anchor the stomach but instead rely on the
double PEG tube insertion to provide fixation of the
stomach, forming a permanent gastropexy.1,9 A large
retrospective study of 354 patients who had undergone
laparoscopic PH repairs demonstrated that patients
older than 70 y or with an ASA of 3 or 4 were found to
have significantly higher morbidity and mortality, re-
spectively, than patients younger than 70 y.2 The rea-
sons for this are probably related to the high incidence
of comorbidities in this age group and the physiological
stress of the laparoscopic surgery in and around the
chest. The patients presented in our case series had a
mean age of 80 and ASA grade of 3.6. They all had
numerous comorbidities and were unlikely to withstand
formal hernia repairs and gastropexy. The average
length of the operations was 1.5 h, and it is likely that
this short time under general anesthesia contributed to
their good recoveries. Suturing of the stomach to the
anterior abdominal wall, although reasonable, will in-
crease the operating time and is probably unnecessary
in this high-risk group of patients. The technique used
in this case series resulted in resolution of symptoms in
all patients and the ability to return to a normal diet in
4 of 5 patients, the other patient being successfully fed
through the PEG. Our case series revealed that the
mean ASA is 3.6 and that the symptomatic PH had a
significant effect on gaseous exchange with mean oxy-
gen saturation of 90% (range 89%–96%). Furthermore,
our data highlight that after our procedure, even these
high-risk patients were symptom free very rapidly post-
procedure and were discharged back to their usual
residence in 3.4 d (Table 1).

Similar, successful rates of reduction have been reported
in the literature using minimal tissue dissection and
2-point fixation using a PEG tube. Almost all of these
patients have been able to continue oral feeds.10–15 Other
authors have used a double-lumen “Funada” style device,9

which permits a successful gastropexy with a relatively
low risk of PEG site infection.16

From our case series and the limited reports in the
literature, a combined laparoscopic reduction and PEG
fixation permits a safe reduction of the hiatal hernia and
PEG gastropexy with minimal morbidity in patients who
are otherwise, because of their existing comorbidities,
unsuitable or high-risk candidates for a definitive sur-
gical procedure. Given the high rate of morbidity and
mortality associated with a complete surgical repair of
large complex PH in high-risk elderly patients, the lapa-
roscopic/PEG approach should be considered as an
alternative.
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