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Introduction

Paraesophageal hernias (PEH) comprise 5–15% of all 
hiatal hernias (1). While frank strangulation, obstruction, 
ischemia, necrosis, and perforation represent the most urgent 
presentation of patients with PEH, many may be reportedly 
asymptomatic (2). Often even in these patients, a careful 

discussion generally reveals subtle complaints. Often this 
includes early obstructive symptoms manifested by early 
satiety, some level of dysphagia or regurgitation, mild dyspnea, 
as well as more concerning or underappreciated signs such 
as post-prandial epigastric or chest pain. A history of weight 
loss and dietary changes over time not self-attributed to their 
hernia is often elicited. Similarly, a diagnosis of idiopathic 
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or unrecognized anemia is often present without previous 
association to a known PEH. A careful history may elucidate 
preceding and long-standing gastroesophageal reflux 
symptoms in some patients prior to onset of more obstructive 
signs. However, many do not endorse these findings, or 
provide histories consistent with medically well-controlled 
symptoms without significant diminishment in quality of life.

Gastropexy involves fixing the stomach to intraabdominal 
structures to prevent its re-herniation into the chest or 
volvulus. Historically this was performed for patients with 
acute presentation of gastric volvulus undergoing emergent 
surgery to minimize time under general anesthesia, or for 
those thought to be too frail to undergo more definitive 
repair. Analysis of outcomes from 1997 to 2010 showed that 
non-elective repair of PEH had almost two times greater 
odds of major complications even after adjusting for age and 
comorbidities (3). For a select population, minimizing time 
under anesthesia and extent of dissection may still prove 
prudent. However, over the past couple decades the morbidity 
associated with elective PEH repair has continued to improve, 
even with an increase in the comorbidities of the patients (3,4). 
While urgent indications remain, utilization of gastropexy 
during non-emergent hiatal hernia repair may be evolving in 
the current era as an adjunct or alternative to formal gastric 
gastrofundoplication with or without esophageal lengthening 
procedures (5). This may be of particular interest in patients 
with large hernias with symptoms primarily associated with 
overt or early obstructive physiology, and without significant 
history or symptoms of gastroesophageal reflux, as mentioned 
above. In this article, we will review various techniques of 
gastropexy and their use in different clinical contexts. We 
present the following article in accordance with the Narrative 
Review reporting checklist (available at https://vats.amegroups.
com/article/view/10.21037/vats-21-40/rc). 

Methods

Throughout the writing process, an extensive literature 
search was done for articles relating to history, technique 
and outcomes of gastropexy in various clinical settings. 
PubMed was the primary source for articles, all in English 
or with a full English translation available. The description 
and images of our current technique came from institutional 
records. An example search is shown in Table 1. 

Gastropexy without hiatal hernia repair

Classically, gastropexy without hiatal hernia repair is 
reserved as an urgent operative intervention on a sick or 
frail patient. As introduced by Boerema and Germs in  
1955 (6), and with reports of its use published by Nissen 
in 1956 (7), this strategy potentially avoids the extended 
time and general anesthesia required for formal PEH 
repair. These initial descriptions were of patients in which 
the stomach was reduced into the abdomen with minimal 
hiatal sac dissection and the lesser curve was secured with 
multiple sutures to the anterior abdominal wall through the 
linea alba to the right of the laparotomy incision. According 
to Boerema, the aim was to put the esophagus and lesser 
curve under tension. While initial reports of the Boerema 
anterior gastropexy were promising (8), long-term follow-
up demonstrated complaints of reflux symptoms in 60% 
of patients (9). This led to its decreased use as a strategy in 
non-emergent repair with subsequent studies highlighting 
the importance of steps not included in the Boerema 
operation including formal dissection and reduction of the 
hernia sac (10). Currently, gastropexy alone is generally 
advised only in urgent/emergent circumstances if the 
patient is deemed too unfit to tolerate the extended time 
needed for formal dissection and hiatal repair. 

Table 1 Example of literature search

Items Specification

Date of search 18 Jan 2021

Databases and other sources searched PubMed

Search terms used  “Gastropexy”; “Paraesophageal hernia”; “Technique”

Timeframe All dates

Inclusion and exclusion criteria Inclusion: English; review articles

Exclusion: no full English translation, small case series

Selection process Conducted independently by RL Levesque and ET Alicuben, 
selected based on relevance and quality

https://vats.amegroups.com/article/view/10.21037/vats-21-40/rc
https://vats.amegroups.com/article/view/10.21037/vats-21-40/rc
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Similar strategies have been used in conjunction with 
laparoscopy to further minimize the morbidity imposed 
on already frail patients (11,12). Yates et al. described their 
experience in 11 patients with acute or chronic obstructive 
gastric volvulus and too many medical comorbidities for 
prolonged repair (13). The authors developed a technique to 
secure the greater curve of the stomach to the left crus and 
anterior abdominal wall with interrupted sutures. Initially 
a percutaneous endoscopic gastrostomy tube was used to 
secure the antrum, but a modification to move the ports 5 cm  
caudal allowed for suturing to continue onto the antrum 
allowing for a total suture gastropexy. Ten patients were 
discharged tolerating a soft diet with 1 patient dependent 
on tube feeding due to severe oropharyngeal dysphagia. 
At a median follow-up of 3 months, all had resolution of 
symptoms with no recurrent episodes of volvulus. 

While technically feasible, long-term durability and 
impact on quality of life remain poorly studied. In one of 
the only studies to report on long-term subjective quality of 
life, Bruenderman and colleagues followed 26 patients that 
had undergone laparoscopic suture gastropexy primarily 
due to comorbid conditions (14). At 2 years after surgery, 
88% reported major improvement or complete resolution 
in their symptoms. However, 62% continued to use antacid 
medications. Two patients required reoperation, one for 
recurrent volvulus and one for gastric perforation.

Another commonly described approach to gastropexy 
in the urgent setting is the use of percutaneous endoscopic 
gastrostomy (PEG) tube placement to fix the stomach to 
the abdominal wall. This strategy involves endoscopic or 
laparoscopic reduction of an intrathoracic stomach followed 
by placement of the PEG tube. Many advise placement of 
two PEG tubes at a distance from each other to eliminate 
the possibility of a large, dilated stomach folding on itself 
around a single tube. In general, placement of PEG tubes 
is simple and quick, and avoids the need to laparoscopically 
suture to the abdominal wall, which can be technically 
challenging. Success with this strategy has been reported in 
multiple series (15-17). In patients that recover, the PEG 
tubes can be removed leaving the stomach attached to the 
abdominal wall. Also, if the patient is not able to tolerate 
oral intake, enteric access has already been established.

Arevalo et al. described the use of T-fasteners in 
combination with laparoscopic reduction in 4 patients who 
presented with acute gastric volvulus with high operative 
risk (18). After reduction of the stomach, the esophagus was 
dissected free without complete mediastinal mobilization 

and anterior cruroplasty performed. Under direct 
visualization, the device is inserted into the stomach and 
the T-bar deployed. The suture is then pulled to bring the 
stomach to the abdominal wall and secured it in place. With 
this gastropexy performed, a gastrostomy tube was placed 
in 3 of the 4 patients. All patients survived to discharge and 
were free of obstructive symptoms in short-term follow-up. 

PEH repair with fundoplication and gastropexy

Laparoscopic repair of hiatal hernia continues to be plagued 
by a relatively high recurrence rate in some series, and much 
attention has been placed on optimizing operative strategies 
to improve this risk. Gastropexy has been proposed as an 
adjunct to standard repair with fundoplication to keep the 
stomach intra-abdominal should the crural repair fail. Ponsky 
et al. presented a prospective series of 28 patients where an 
anterior gastropexy was combined with PEH repair and an 
anti-reflux procedure, most commonly a modified Toupet 
fundoplication (19). They reported no recurrences at 2 years. 
In a separate series by Diaz et al., 48 of 116 patients who 
had laparoscopic PEH repair with fundoplication (either full 
Nissen fundoplication or a posterior Toupet fundoplication) 
also had gastropexy performed with T-fasteners if organoaxial 
rotation was present (20). While outcomes were generally 
reported as pooled data, the authors found no difference in 
radiographic recurrences at 30 months between patients that 
had gastropexy performed versus those that did not (25% vs. 
13%, P=0.08).

In  the largest  publ i shed ser ies  on repair  with 
fundoplication and gastropexy, Poncet et al. described their 
experience in 89 patients who underwent laparoscopic 
PEH repair with fundoplication (either a total Nissen-
Rosetti fundoplication or a 270-degree fundoplication 
in cases at risk for dysphagia), 74 of whom underwent 
an anterior gastropexy following hiatal closure, similar 
in technique to that described by Boerema (21). For the 
gastropexy, two sutures were placed, one in the fundus and 
one in the antrum, to attach the stomach to the abdominal 
wall. While this was initially performed only for patients 
with a shortened esophagus or large hiatus, the procedure 
became their standard practice in the later portion of their 
series. At a median follow-up of 40 months, there were 14 
recurrences (15.7%), 4 of which occurred soon after the 
initial operation, and noted to be early in the experience of 
the authors. Of the patients with recurrences, 8 required 
reoperations.



Video-Assisted Thoracic Surgery, 2022Page 4 of 7

© Video-Assisted Thoracic Surgery. All rights reserved. Video-assist Thorac Surg 2022;7:13 | https://dx.doi.org/10.21037/vats-21-40

PEH repair with gastropexy and without 
fundoplication

Long-term studies of Nissen fundoplication have revealed 
durable control of reflux symptoms, but also a significant 
rate of complaints of dysphagia, and other sequelae 
including gas-bloat, diarrhea, and abdominal cramping (22). 
In a review of 187 patients undergoing laparoscopic PEH 
repair with fundoplication, we found that although this 
offered a durable repair and an improvement in quality of 
life scores, up to a quarter of patients reported dysphagia 
postoperatively (23). This has led to the reconsideration of 
the need for fundoplication in all patients, and specifically 
those whose history is without significant or uncontrolled 
reflux signs and/or symptoms, but with predominantly 

obstructive complaints (24) (often subtle and elicited 
through specific and thorough history taking). In this 
common clinical scenario, correcting the hiatal hernia 
and restoring near-normal gastric anatomy may prove 
an effective strategy to simultaneously relieve acute and/
or chronic obstructive physiology, while also minimizing 
associated unwanted sequelae of gastrofundoplication in 
patients with an otherwise minimal and/or well-controlled 
history of reflux disease.

Our paradigm at the University of Pittsburgh has shifted 
over recent years to consider performing suture gastropexy 
in place of fundoplication in older and/or frail patients 
with primarily and/or exclusively obstructive symptoms. 
Importantly, the principal tenets of formal hernia reduction 
with high mediastinal mobilization, complete hernia sac 
reduction, and tension free repair of the hiatus are otherwise 
identical in all cases, with or without fundoplication (25). 
If gastropexy is elected in lieu of gastrofundoplication, a 
series of horizontal mattress sutures are placed along the 
line of the short gastric vessels to an everted fold of the left 
diaphragm approximating a line parallel to the anterior 
aspect of the spleen, thus grossly restoring the physiologic/
anatomic position of the gastric fundus to the left upper 
quadrant (Figure 1). Of note, our technique has evolved 
to include an initial one to two sutures placed to reshape 
and reaffix the attenuated angle of His to the left crural 
pillar, theoretically providing some level of competence 
to the disrupted gastroesophageal junction/sphincter and 
disrupted phrenoesophageal apparatus (Figure 2). Overall, 
the goal is to refashion an intra-abdominal angle of His 
and restore the relative physiologic position of the stomach 

Figure 1 Completed gastropexy with multiple sutures fixing the 
fundus to left hemidiaphragm.

A B

Figure 2 The Angle of His is reshaped with a stitch fixing the left pillar of the repaired crus and the initial curve of the attenuated fundus. 
(A) The Angle of His is reshaped with a stitch fixing the left pillar of the repaired crus and the initial curve of the attenuated fundus. (B) The 
completed appearance.
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within the abdomen.
The efficacy of this strategy has been established with 

descriptions of patients without endoscopic evidence 
of esophagitis having undergone open repair of PEH 
combined with sutures to the diaphragm combined with 
anterior gastropexy. At a mean follow-up of 2.5 years, 
almost all patients had satisfactory symptom result. 
None of the patients developed esophagitis (26). Similar 
successful repairs have been reported for patients presenting 
with gastric volvulus including 1 patient with acute  
strangulation (27). 

A multicenter study by Daigle et al. prospectively 
followed 101 patients undergoing PEH repair and anterior 
gastropexy (28). Patients with subjective or objective 
evidence of severe reflux were excluded. Dysphagia and 
recurrent emesis were the most common pre-operative 
symptoms. Following esophageal dissection and crural 
closure, 6 non-absorbable sutures were placed along the 
lesser curvature and tied to the anterior abdominal wall with 
aid of a suture passer. Per study protocol, 7 of the patients 
did not have crural closure due to poor tissue quality and/
or significant tension. Seventy percent were without reflux 
symptoms at a median of 12 months follow-up. Only 9.9% 
of patients required daily proton pump inhibitor (PPI). 
They noted a recurrence rate of 16.8% with 6 of the 101 
patients undergoing revisional surgery.

Conclusions

The use of gastropexy, while traditionally reserved in 
the emergent setting for patients presenting with signs 
of acute gastric volvulus, may be evolving as an option 
for patients undergoing elective or semi-elective repair 
of large PEH. While gastrofundoplication remains a 
standard approach and should certainly be considered in 
these cases, in patients presenting with predominantly 
obstructive signs and a history consistent with minimal 
or well-controlled reflux disease, gastropexy may provide 
significant clinical benefit while diminishing the less 
desirable known potential sequelae and/or side-effects of 
fundoplication. This may be especially true in both frail 
patients with multiple competing comorbidities, as well as 
those with otherwise well-preserved quality of life in terms 
of antecedent reflux symptomatology. At the University 
of Pittsburgh, our anecdotal experience with this selective 
approach has been positive. However, additional research 
and data are necessary regarding the clinical and quality of 
life outcomes in those with PEH repair with gastropexy vs 

repair with fundoplication. Formal review of our outcomes 
with these procedures is in process as we hope to quantify 
our experience and elucidate preoperative characteristics 
that are in favor of gastropexy vs. fundoplication during  
PEH repair.
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