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Introduction

In the 100 years since Soresi performed the first operation 
to reduce a hiatal hernia and approximate the crura in 
1919 via laparotomy, laparoscopic repair of giant hiatal 
hernia (GHH) has become the standard of care (1). Over 
this period, our understanding of GHH and the surgical 
techniques used to treat them has progressed. In 1956 
Nissen described a fundoplication technique that we still 
use with minor modifications (2). One year later, Collis 
described the technique of transthoracic gastroplasty to 
treat short esophagus (3). Skinner showed the importance 
of the intraabdominal esophagus as part of the antireflux 
valve. This led to the current rationale for surgery of a 
tension-free reduction of the distal esophagus in patients 
with hiatal hernia. Skinner reported that the shortened 
esophagus is related to high recurrence rates of hiatal 

hernia after repair (4). Only recently, some twenty years 
ago, Maziak et al. published the first modern report of 
open transthoracic surgical GHH repair with routine 
Collis gastroplasty and fundoplication (5). That same 
year, Johnson et al. published a report of a completely 
laparoscopic hernia reduction with Collis gastroplasty 
and Nissen fundoplication (6). Over time and with strict 
adherence to the principles of tension-free hiatal hernia 
repair, laparoscopic repair of GHH became the standard 
of care. Several studies have shown shorter hospital stays 
and reduced perioperative complications, but similar long-
term outcomes when compared to open techniques (7-
10). Robotic-assisted GHH repair has also gained some 
popularity over the past 20 years (11-13), but is not in 
widespread use at this time and is conceptually the same 
as laparoscopic repair. Although open transabdominal and 
transthoracic approaches are still in use, surgeons at high-
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volume centers only use these approaches for a very small 
minority of patients when a minimally invasive approach is 
not feasible. We present the following article in accordance 
with the NARRATIVE REVIEW reporting checklist 
(available at http://dx.doi.org/10.21037/shc-20-50).

Definition of GHH

The definition of hiatal hernia is well established. A type 
I hernia is a pure sliding hernia; a type II hernia is a true 
paraesophageal hernia with minimal or not cephalad 
displacement of the GEJ and is very rare; a type III hiatal 
hernia is a combination of a sliding and a paraesophageal 
hernia; and a type IV hiatal hernia includes  stomach as well 
as other intra-abdominal organs (e.g., colon, small bowel, 
spleen). We do not use the term giant “paraesophageal” 
hernia because it can create confusion. Type II true 
paraesophageal hernias generally are quite symptomatic and 
patients tend to present before these hernias are very large. 

There is no consensus on what a “giant” hiatal hernia 
is, the definition sometimes includes 30% of stomach and 
other times 50% of stomach. Intragastric volume and 
position are in constant flux, depending on a multitude of 
factors and determining what percent of a hollow viscus is 
herniated into the chest can be quite difficult. Generally, 
GHH are type III or type IV hiatal hernias.

In summary, the definition of GHH is cephalad 
displacement of 30% to 50% of the stomach through the 
diaphragmatic hiatus and is commonly a type III or IV 
hiatal hernia.

GHH presentation

Patients with GHH commonly have dysphagia, chest 
pain, and postprandial retrosternal and epigastric fullness. 
Heartburn and regurgitation also occur frequently. Careful 
questioning can reveal that over the years, patients first 
presented with typical GERD symptoms and eventually 
evolved to obstructive symptoms. The transition from 
predominantly GERD symptomatology to obstructive 
symptomatology tends to occur in patients with type III 
GHH. Some patients minimize their obstructive symptoms 
because they have been symptomatic for many years, 
however, further inquiry can reveal that they eat very slowly 
and only small amounts at a time.

Other presentations include dyspnea from very large 
hernias, aspiration and pneumonia, and anemia with or 
without endoscopic evidence of mucosal abnormalities (i.e., 

Cameron ulcers).

Workup of GHH

Patients with GHH often have carried the diagnosis 
for many years or receive the diagnosis after a work up 
for chest pain with a chest X-ray or a CT scan. Proper 
evaluation of a GHH requires esophagram or chest CT 
scan, endoscopy, hemoglobin, and if indicated, albumin and 
prealbumin. Manometry is often unsuccessful because the 
catheter cannot pass the LES, 24-h pH test does not add 
value and does not guide the decision for a fundoplication 
in this group of patients, and gastric emptying is misleading 
because of retention above the diaphragm. We individualize 
the need for pulmonary function tests if warranted by 
history or radiologic findings (14). 

Indications for surgical treatment of GHH

Symptomatic patients

Patients with symptomatic, non-strangulated GHH can 
undergo surgery electively at any time. However, patients 
with a crescendo pattern of worsening symptoms over 
several weeks must undergo surgery soon to prevent 
incarceration. We individualize the timing of surgery 
based on symptoms and other patient factors. Two studies 
have attempted to provide evidence in favor of surgical 
intervention in patients with GHH. In 1967, Skinner 
observed that out of 21 patients with type II hernias who 
were treated medically, there was a mortality rate of 29%. 
Therefore, he recommended surgery in all patients with 
type II hernias, regardless of symptoms, if there were 
otherwise no contraindications to surgery (4). The main 
caveat of this study is that surgical and medical care have 
evolved significantly in the past 50 years and it may not be 
entirely applicable to today’s patients. More recently, in 
2009, Sihvo et al. performed a retrospective review of all 
patients with GHH admitted to Finnish hospitals over a  
15-year period. The in-hospital mortality rate for 
symptomatic GHH patients treated without surgery 
was 16.4%, or 11 patients out of 67 (15). In total, there 
were 32 deaths over the 15 years, including 15 patients 
treated operatively. Three patients died after elective 
laparoscopic repair, 10 patients after open repair and 2 
after thoracoabdominal repair. Of the 32 patients that 
died, 16 (50%) had type III hernias and in 24 (75%) the 
cause of death was incarceration. The authors suggest that 
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symptomatic patients with GHH should undergo surgery. 
The caveat of this study is its retrospective nature with 
selection bias and the heterogeneity of patients and centers. 

We offer symptomatic patients with GHH surgery to 
improve their quality of life and not to prevent a poor 
outcome. Nonetheless, we are of the opinion that patients 
with symptomatic type II hernias and patients with 
crescendo symptom patterns should undergo timely surgery 
to reduce the risk of incarceration.

Asymptomatic patients

There is no consensus about the treatment of truly 
asymptomatic or minimally symptomatic patients with 
GHH, because we do not have a clear understanding of the 
natural history of asymptomatic GHH (7). 

Two studies,  one in 2002 and another in 2018, 
endeavored to compare watchful waiting versus elective 
laparoscopic repair using Markov Monte Carlo decision 
analysis models. These two studies concluded that patients 
with asymptomatic or minimally symptomatic type II or III 
paraesophageal hernias would benefit more from watchful 
waiting (16,17). In 2002, the studies with follow up longer 
than 5 years were for open operations. An assumption was 
made that the annual recurrence rate for laparoscopic repair 
was the same as open. The study in 2018 used a hypothetical 
cohort were also patients with type II or III hiatal hernias 
with minimal or no symptoms. Once again, imprecision in 
the definition of GHH leads to difficulties. 

General principles of repair

Laparoscopic repair of GHH is the current standard of 
care. The basic tenets of the operation are reduction of 
hernia sac and herniated contents with extensive mediastinal 
dissection, obtain at least 2 cm of intra-abdominal esophagus 
after reduction, tension-free closure of the hiatus, and 
fundoplication based on individual patient characteristics. 
We also include gastric decompression and pleural drainage 
as important steps in laparoscopic repair of GHH.

Reduction of hernia sac and herniated contents

We carefully dissect the hiatus circumferentially and leave 
peritoneal lining covering the crura. The crural peritoneum 
may reduce the potential for stitches tearing through 
muscle. Next, we invert and reduce the hernia sac; this step 
requires extensive mediastinal dissection of the esophagus 

to the level of the inferior pulmonary veins to provide 
sufficient intraabdominal esophageal length (≥2 cm). 
During reduction and mediastinal dissection, it is important 
to identify and preserve the vagus nerves. However, in case 
of injury of one or both nerves, we do not recommend any 
additional intervention unless the patient has problems with 
clinically relevant postoperative delayed gastric emptying. 
We allow at least 3 months before making a decision on a 
pyloric intervention in patients with clinically significant 
delayed gastric emptying. 

Intra-abdominal esophageal length

A short esophagus (<2 cm intraabdominal esophagus) 
impedes a tension-free reduction of the hernia and 
predisposes to recurrence (18,19). Extensive mediastinal 
dissection is most important step to ensure adequate intra-
abdominal esophageal length. To determine intra-abdominal 
length, we identify the top of the gastric folds with 
intraoperative endoscopy and simultaneous laparoscopic 
evaluation. We perform a wedge gastroplasty for esophageal 
lengthening only if after maximal mediastinal dissection the 
intra-abdominal esophagus is <2 cm long (20), regardless of 
whether we will do a fundoplication or not. We recommend 
to partially close the hiatus before making a final decision 
on esophageal length, since the distance of the GEJ to the 
hiatus is more accurately reflected after partial closure. 

Hiatal closure

We use pledget 0 silk sutures to approximate the crura. 
Prior to placement of the final 1 or 2 stitches, we advance 
a 52 French dilator through the GEJ to adequately gauge 
the final size of the hiatus. We place the final stitch with 
the dilator in place. In patients with a very large hiatus, 
we often place an anterior crural stitch if we notice that 
the right crus are under tension. Insisting on placement of 
exclusively posterior stitches in a taut right crus may lead to 
muscle tearing.

The role of mesh in GHH repair is not justified based 
on the current literature. We do not think permanent mesh 
should ever be used since it can erode into the esophagus or 
stomach and lead to severe morbidity (21). There have been 
several papers in the literature endeavoring to compare 
mesh versus suture repair of the crura, but most do not 
have complete data and are retrospective. One clinical 
trial evaluated the use of biologic mesh in hiatal hernia 
repair versus no mesh in a prospective fashion, published 
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in two papers (22,23). Although results at 6 months were 
encouraging, the follow-up at 5 years showed no difference 
in recurrence rates between both groups. On the occasions 
we encounter right crural tearing, we will make a relaxing 
incision in the right crus and patch it with Goretex mesh. 
The medial part of the mesh must not come in direct 
contact with the esophagus. The authors almost never use 
mesh, because there is no evidence to support its use and 
biologic mesh is costly.

The role of fundoplication in repair of a GHH

The role of fundoplication in these patients is not entirely 
clear. We know there is a link between GERD and hiatal 
hernia (7,24), but we don’t know if a fundoplication 
should be performed on every patient with a GHH. The 
decision regarding whether to perform a fundoplication is 
nuanced. We generally perform a fundoplication in patients 
younger than 70 years and in patients with heartburn and 
regurgitation. There is no data to guide us in deciding 
whether to fashion a fundoplication in elderly patients and 
in patients whose main complaint is dysphagia. Additionally, 
we tend to avoid fundoplication in morbidly obese patients, 
because hernia recurrence appears to be higher in this 
population (25). Patients with recurrent hiatal hernia with 
Nissen fundoplication are often much more symptomatic 
and more likely to warrant reoperation than patients 
without fundoplication and hernia recurrence.

Gastric decompression and pleural drainage

We always use gastric decompression for at least 12 to 24 h  
with a nasogastric tube or with a temporary gastrostomy 
tube that remains in place for at least 4 weeks. In our 
experience, patients with long-standing GHH are prone to 
delayed gastric emptying postoperatively, in particular the 
elderly. In patients younger than 70 years without major 
comorbidities we only use nasogastric decompression for 
about 24 hours. However, in most patients over 70 years, 
diabetics, and in patients with multiple comorbidities we 
place a gastrostomy tube. We believe that gastrostomy tubes 
are safe, prevent massive gastric distension, and possibly 
may reduce postoperative aspiration. No study has yet 
addressed whether gastrostomy tubes are beneficial or not 
after repair of GHH.

The authors routinely place a small bore left chest 
tube, even if we do not enter the left pleural space during 
mediastinal dissection. We have observed left pleural 

effusions that require eventual intervention in patients 
without tube thoracostomy (with or without entering the 
pleural space). Usually we remove the chest tube on or after 
the 2nd postoperative day. We infrequently place bilateral 
chest tubes.

Postoperative strategy
 
Our  pa t i en t s  who  undergo  GHH repa i r  w i th  a 
fundoplication are treated according to the postoperative 
fundoplication principles of gradual diet progression, 
prevention of postoperative nausea and vomiting, and 
prevention of constipation. Since the dissection of the GHH 
is often long and involved, these patients may struggle with 
postoperative gastric distention. Therefore, we suggest 
nasogastric decompression for at least 12–24 hours and 
close monitoring of the gastric bubble with serial X-rays 
of the chest. In elderly patients, respiratory complications 
are a key cause for morbidity and even mortality. Elderly 
patients can be prone to aspiration in addition to gastric 
distension. In this high-risk population, regardless of the 
presence or absence of fundoplication, we advocate the use 
of a temporary gastrostomy tube for decompression which 
can be removed 4 to 6 weeks later. We believe that the risk 
and morbidity of a respiratory complication far outweighs 
the risk and morbidity of a gastrostomy tube. Although we 
have no data to demonstrate that gastrostomy tubes prevent 
respiratory complications in this population, we strongly 
believe they provide an extra tool for the management of 
these high-risk patients.

Outcomes in GHH repair 

Another controversy in GHH repair is how to evaluate 
clinical and radiologic results. Patients with symptomatic 
GHH can expect a 90–95% improvement in symptoms, 
including dysphagia, reflux, and regurgitation regardless 
of surgical approach if treated in a center with surgical 
expertise (5,10,26,27). Although symptoms are subjective, 
severa l  s tudies  have used s tandardized symptom 
questionnaires in an attempt to reduce variability, including 
the GERD-HQRL score, QOLRAD, Gastrointestinal 
Quality of Life Index, Gastrointestinal Symptom Rating 
Scale and DSS.

Recurrence defies a clear definition. Most reports use 
reoperation for recurrent symptoms as an obvious clinical 
recurrence and a re-herniation of ≥2 cm on esophagram as 
a radiologic recurrence. Table 1 summarizes radiologic and 
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Table 1 Recurrence rates in large series

Study
Patients, 

n

Retrospective (R), 
prospective/trial 

(P)

Type of repair 
[thoracotomy (T), 
laparoscopy (L)]

Median follow 
up (months)

Radiographic 
recurrence, %  

(≤2 cm)
Reoperation, %

Maziak et al. (5), 1998 94 R T 72 nr 2 (2.2)

Aly et al. (28), 2005 100 R L 47 14* (23.3) 4 (4)

Oelschlager et al. (22), 2011 108 P L 58 PR** nr; SIS*** nr PR 2 (3.5); SIS 0 (0.0)

Luketich et al. (10), 2010 662 R L 30 21 (15.7) 15**** (3.2)

Chang et al. (27), 2016 221 R L 14 2 (1/0) 1 (0.5)

*, out of 60; **, primary diaphragm repair; ***, biologic mesh repair; ****, 15 out of 445 patients. nr, not recorded.

clinical recurrences from the main series published to date.
The remaining challenge is how to define patients with 

recurrent symptoms that do not mandate reoperation and 
how to interpret the clinical relevance of a purely radiologic 
recurrence, and we cannot draw any conclusion from 
published data.

Role of temporizing measures in patients with 
incarcerated GHH

Pat ients  wi th  incarcerated GHH always  require 
an intervention to manage symptoms and prevent 
strangulation. It is unclear what the proper intervention 
should be and what optimal timing of the intervention is. 
Emergent repair of hiatal hernia is associated with higher 
morbidity and mortality than elective repair, since these 
patients tend to be older, weaker, weigh less and have 
more comorbidities than patients who undergo elective 
repair (16,29). What constitutes the best management of 

patients with incarcerated GHH? We guide the treatment 
of these patients primarily by age, comorbidities, and 
nutritional status. 

The first and most important step in patients with 
incarcerated GHH is to decompress the stomach. 
Incarcerated GHH are often difficult or impossible to 
decompress with a nasogastric tube placed at bedside due to 
gastric angulation within the chest. A bedside nasogastric 
tube will either not pass the GEJ or will only decompress a 
portion of the stomach, while the remainder of the stomach 
is still dilated (Figure 1). In our experience, endoscopic 
decompression with fluoroscopic guidance under general 
anesthesia is the safest and most effective management of an 
incarcerated GHH.

Once the stomach has been completely decompressed, 
we decide on further surgical management based primarily 
on patient characteristics. In low-risk patients with 
incarcerated GHH, we perform a laparoscopic repair at 
the time of initial gastric decompression. However, in 
elderly, frail, and malnourished patients, we use a two-stage 
approach. First, we decompress the stomach endoscopically 
with fluoroscopic guidance and place a nasogastric tube 
over a wire. Second, we decide on the best approach to 
nutrition and ongoing decompression. Our practice has 
been to provide intermediate term decompression with a 
pharyngostomy tube instead of a nasogastric tube, and to 
place a jejunostomy tube at the time of decompression. 
We then manage the patient conservatively until nutrition 
improves, often 10–30 days after decompression. To date, 
there are no data to guide therapy in this subset of patients, 
but adhering to the principle of preoperative nutritional 
optimization seems reasonable. Over an 8-year period, 
we have treated 9 of 14 patients admitted with an acute, 
incarcerated, non-strangulated hernia with this temporizing 
approach. The median age was 72 and all had major 

Figure 1 Giant hiatal hernia. 
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comorbidities. Despite these preoperative precautions, the 
morbidity rate was 33% and the 30-day mortality rate 11%. 
In any patient with an incarcerated GHH and suspicious of 
strangulation, immediate surgery is imperative.

Redo surgery

At a tertiary level center in particular, patients who need a 
redo operation may have undergone their initial procedure 
at another institution. It is paramount to obtain the 
preoperative workup, including the history, any testing 
that was performed and the original operative report. The 
patient should then undergo a new workup to prepare for 
the redo operation. In particular, it is important to know 
the original symptom profile. From the operative report, 
one can get an idea of how much mediastinal dissection 
there was, how the crura was repaired, whether the vagus 
nerves were injured and what sort of fundoplication was 
performed. It is helpful to know if the vagus nerves will be 
encountered inside or outside the wrap. 

Recommendations for management of GHH

At this point we can make some recommendations based 
on what we seemingly understand about GHH. First, a 
symptomatic GHH warrants consideration of surgical 
treatment since symptoms will only worsen with time; 
second, a patient with a GHH and crescendo symptoms 
requires surgical repair in the short-term because it 
may portend an incarceration; third, a patient with 
an incarcerated or strangulated GHH needs urgent 
intervention; fourth, patients with type II hiatal hernia, 
regardless of size, should be treated surgically whenever 
possible; and, fifth, patients with minimal or no symptoms 
should be considered for surgical repair, but with limited 
understanding of the natural history of untreated GHH. As 
a reflection of these heterogeneous indications for surgery, 
the SAGES guideline suggests careful evaluation on an 
individual case basis (7).

Conclusions

GHH remains a challenging condition. There are still more 
questions than answers with regard to the management 
these hernias. Although the past 100 years have seen 
significant advances in the surgical management of GHH, 
much work remains to be done. 
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