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Introduction

Esophagectomy for benign disease is generally avoided 
until all other treatment options have failed. When 
esophagectomy is considered, the esophagus is usually non-
salvageable and/or quality of life is very poor. 

Esophageal resection for benign indications is typically 
performed for three main functional and/or anatomic 
problems: obstruction, perforation and/or dysmotility. 
The most common primary disease processes leading 
to obstruction are: caustic ingestion, gastroesophageal 
reflux disease (GERD) and benign neoplasm. Perforation 
is typically seen as a sequela of Boerhaave’s syndrome, 
iatrogenic injuries, external trauma and caustic ingestion. 
Dysmotility leading to esophagectomy is usually seen in 
conjunction with achalasia. However, esophageal spasm and 
scleroderma can also rarely lead to the need for esophageal 
resection due to dysmotility. 

When performed on appropriate patients, esophagectomy 

for benign diseases typically have good outcomes and can 
greatly improve patient’s quality of life. The purpose of this 
article is to describe various indications for esophagectomy 
in benign disease and provide guidance regarding when an 
esophagectomy for such conditions should be considered. 

Obstruction

Obstruction from benign esophageal diseases usually occurs 
due to development of strictures, as is typically the case with 
caustic ingestion and GERD. However, obstruction can also 
be caused by neoplasms and complications from previous 
procedures. Malignant neoplasms are outside of the scope 
of this paper, however they are the most common indication 
for esophagectomy. Dilatation and stenting represent the 
mainstays of treatment for all benign obstructions. 

Dilatation has shown to be successful in 75% of simple 
strictures after 1–3 treatments (1), and up to 90% with 
repeated dilatation (2). Dilatation can be accomplished 
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through either Bougies or balloons. Bougies (either 
Maloney’s or Savary’s) are preferred for long fibrotic 
strictures, while balloons are preferred for short strictures 
or strictures due to dysfunction. Strictures that are severe or 
angulated in nature, are longer than 2 cm or are irregularly 
shaped are more likely to fail dilatation attempts (2) and 
depending on severity, may need to be treated with more 
aggressive measures, such as esophagectomy. For refractory 
cases, steroids can be injected around the stricture to 
decrease the inflammatory response in an attempt to 
prevent stricture re-occurrence. Perforations are the most 
feared complications of dilatations, and can be especially 
difficult to treat in these cases due to the decreased healing 
ability of a severely structured esophagus and the increased 
luminal pressure above the area of narrowing. The details 
of perforation management are discussed later, however 
perforation in this setting, may necessitate an esophageal 
resection.

Stenting is another viable option for benign esophageal 
strictures. There are three main types of stents: Metal, 
plastic and biodegradable (Figure 1). Uncovered metal 
stents are associated with a high rate of failure. These stents 
are also associated with ulceration and tissue ingrowth, 
which can complicate stent removal. Covered metal stents 
are the preferred treatment for benign esophageal strictures 
due to their lower complication rate and reduced rate of 

tissue ingrowth. Plastic stents aren’t commonly used due 
to their high rate of migration and therefore need for re-
intervention. Biodegradable stents appear to be a promising 
device, however there are few investigative studies 
completed thus far.

Caustic ingestion

Caustic ingestion is one of the benign causes of esophageal 
strictures in both adults and children. This disease process 
is more commonly encountered in the pediatric populations 
due to accidental ingestion. In the adult population, caustic 
ingestion is most commonly associated with an attempted 
suicide, however rarely accidental ingestions can occur 
primarily in the mentally handicapped population. Both 
acidic and alkalotic fluids can cause stricture, however 
alkalotic ingestion is more common and usually causes 
more damage (3). Therefore, surgical intervention is 
more commonly performed with alkalotic agents, while 
a higher percentage of acidic injuries can be managed 
medically (4). The most common complications of caustic 
ingestion include strictures and perforation, however rarely 
fistulas may also occur. Due to the nature of injury, the 
distal esophagus is the most commonly damaged portion, 
which has important implications when considering an 
esophagectomy. 

The primary treatment modalities include medical 
management and dilatation for strictures as they develop. 
In the case of a full thickness perforation however, 
esophagogastrectomy with esophagostomy is likely 
necessary, with the goal of delayed reconstruction. Strictures 
should be dilated as they arise without a delay in treatment. 
Delaying dilatation after injury leads to refractory strictures 
and increases the likelihood of an esophagectomy (5). 

Esophageal resection in this population is usually 
considered after the patient has failed multiple serial 
dilatations. Endoscopic treatment is considered to have 
failed if there has been no sustained widening of the 
esophageal diameter after 3–6 months of treatment. 
Esophagectomy for caustic injury tends to be more common 
in children due to their resilience to surgery and the need 
for longer-term treatment (5). Esophageal resection for 
caustic injury tends to be one of the less complicated 
surgeries for benign disease. Since the distal esophagus is 
the most commonly injured segment, the anastomosis is 
usually less complicated and the esophagus used for the 
anastomosis has healthy tissue (4). Additionally, since caustic 
ingestion is primarily an intraluminal disease, it is unlikely 

Figure 1 Esophageal stent for benign stricture. The 16 mm × 
70 mm ALIMAXX-ES fully covered stent under fluoroscopic 
guidance. The top of the stent was deployed at 17 cm and the top 
of the cricopharyngeal lines at 15 cm. 
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that these patients have developed an excessive amount of 
scar tissue around the esophagus that would complicate 
dissection. Reconstruction of the alimentary tract after 
esophagectomy for caustic ingestion is done either with 
gastric pull-up or colonic repositioning. Gastric pull-up is 
usually the procedure of choice since it is easier to perform 
and often the conduit length needed is favorable (Figure 2).  
However, it is important to first ensure that the gastric 
mucosa was not damaged by the ingested chemical and is 
healthy enough to serve as the esophageal conduit. It is 
unusual for damage to the stomach to be severe enough to 
eliminate the option of a gastric pull-up in these cases but 
when it happens either colonic or jejunal interposition are 
preferred (4). 

GERD

Severe GERD when left untreated can lead to peptic 
stricture. Esophageal strictures are the result of chronic 
inflammatory damage to the esophageal mucosa. The 
repeated cycles of esophageal damage and healing leads 
to scar tissue formation, which eventually causes the 
development of strictures. Esophageal shortening usually 
develops when inflammation spreads transmurally to the 
level of the outer longitudinal layer (6).

Similar to other causes of esophageal stricture, dilation 
is typically the first line treatment in GERD. Stents are 
considered for strictures that have failed multiple dilation 
attempts. Surgical intervention is considered for especially 
resistant cases. It is important to control the GERD with 

double dose proton pump inhibitors (PPI) while the 
stricture is being treated. After successful resolution of 
the stricture, fundoplication (Nissen or Toupet) should be 
considered for long-term GERD control (6).

Esophagectomy for GERD is rare and reserved 
for patients who have developed refractory stricture, 
severe dysmotility, cancer or complications of previous 
fundoplication (severe stricture, multiple hernia recurrence, 
perforations or fistulas). When esophageal resection is 
performed after one or more failed fundoplication, scar 
tissue and herniated stomach usually complicate the 
dissection. Additionally, less stomach is typically available 
for conduit construction since the fundus has been used for 
the fundoplication and sometimes the right gastroepiploic 
has been divided causing the stomach not to be a viable 
conduit option. The stomach is able to tolerate some degree 
of ischemia, but careful evaluation of the blood supply is 
mandatory for successful healing. Innovative technologies 
that allow microvasculature perfusion assessment with 
fluorescent dyes are promising and can be used to evaluate 
whether the stomach does appear to have an unacceptably 
compromised blood supply and a colonic conduit should 
be considered. When the stomach is unexpectedly found 
to have poor perfusion, delayed reconstruction should be 
entertained. If the perfusion is poor but without significant 
ischemia, leaving the stomach in the abdomen will allow 
improvement of the microcirculation and construction of a 
reliable gastric conduit in a delayed fashion. If the stomach 
is completely ischemic and needs to be removed during the 
esophagectomy, delayed reconstruction will allow better 
preparation for an intestinal conduit. A study performed by 
Shen et al. showed that patients with anti-reflux surgeries 
prior to esophagectomy experienced a longer hospital stay, 
a higher rate of post-operative complications including a 
higher rate of esophageal leaks, and a higher rate of re-
operation (7). Esophageal resection in this population for 
a benign stricture should be considered with caution and 
planned appropriately.

Benign neoplasm

There are multiple benign neoplasms that may necessitate an 
esophageal resection including esophageal leiomyomatosis, 
gastrointestinal stromal tumors (GISTs), schwannoma, 
granular cell tumors, inflammatory pseudotumors, 
hemangioma, adenoma, papilloma, fibrovascular polyp and 
extra-esophageal tumors that have invaded or structured 
the esophagus. The primary treatment modalities include 

Figure 2 A 5-cm wide gastric tube created by dividing the 
stomach with multiple firings of a linear stapler to re-establish 
continuousness of alimentary tract after distal resection of the 
esophagus. The gastric conduit is completely mobilized and 
tubularized to ensure adequate length for the anastomosis. 
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dilation, enucleation, endoscopic mucosal resection (EMR) 
and longitudinal resection with primary repair. 

Esophagectomy is considered for benign neoplasm when 
the lesion causes symptomatic esophageal obstruction, 
airway obstruction or compression of mediastinal structures 
that has failed or is not amendable to other treatment 
modalities. Esophageal resection is also recommended in 
cases where it is unclear if the lesion is benign or malignant 
and when disease involves a large or diffuse portion of 
the esophagus. Leiomyomas are the single most common 
benign esophageal neoplasm requiring an esophagectomy, 
which occurs in about 10% of cases (8). A higher proportion 
of esophageal resections for leiomyomas are done in 
children due to the increased risk of multiple tumors and 
more diffuse esophageal involvement in this age group. 
Other indications for esophagectomy in leiomyomas include 
size (generally 8–10 cm), annular morphology, multiple or 
diffuse involvement and concern for leiomyosarcoma (8). 
Esophageal resection is recommended for GISTs when they 
become large, however exact size has not been determined. 
Conservatively, GISTs are taken out when they are larger 
than 2 cm (8) (Figure 3). Surgical resection is recommended 
for schwannomas larger than 2 cm. Schwannomas smaller 
than 2 cm can be watched closely, but due to their 

malignant potential, surgical resection should be considered 
when feasible. Smaller schwannomas may be removed 
endoscopically or via enucleation if the lesion is present 
outside of the mucosa (which they often are). Larger 
schwannomas require an esophagectomy (8). 

Perforation

The common causes of esophageal perforation include 
Boerhaave’s syndrome, external trauma, caustic ingestion 
or iatrogenic injury. The esophagus is most likely to 
perforate at the cricopharyngeus muscle, the broncho-
aortic narrowing and the distal esophageal-gastric junction. 
Iatrogenic perforations most likely occur at Killian’s triangle 
due to the lack of posterior esophageal musculature (9). 
Esophageal perforation can lead to significant morbidity 
and mortality if not treated promptly. Biancari et al. found 
a pooled mortality of 11.9% for all esophageal perforations. 
This number was even higher at 13.2% with intraabdominal 
perforations. Additionally, a delay in treatment over 24 hours 
was correlated with a significant increase in mortality by 
12.9% (10). 

Perforation can be treated in different ways depending 
on the location, the extent of the tear and the patient’s 
general conditions. Small tears in the cervical esophagus 
can heal without intervention, especially if the tear is 
posterior and anatomically difficult to reach. For larger 
tears or if there is risk of mediastinal contamination, a 
cervical incision with or without the use of a drain will be 
sufficient to control the infection. Most of these will close 
via granulation by themselves (9). Primary repair is usually 
the preferred option for thoracic or abdominal esophageal 
tears if the patient is clinically stable and able to tolerate 
surgery. Esophageal stents have been recently introduced 
as a valid alternative to primary repair with promising 
results, however they must be used with intravenous 
(IV) antibiotics, mediastinal or pleural drainage, gastric 
decompression and nutritional support (9). These stents are 
typically removed 4–6 weeks from placement. 

Esophageal resection is rarely used but occasionally 
necessary for esophageal perforation. Large perforations 
over 5 cm with extensive mediastinal or abdominal 
contamination and pre-existing benign or malignant 
strictures necessitate urgent esophagectomy. In a 
retrospective review by Abu-Daff et al., it was shown that 
67% of patients fulfilling these criteria, eventually needed 
to undergo an esophageal resection (11). Esophagectomy is 
also the preferred treatment when there has been a delay in 

Figure 3 Gross anatomy after esophagectomy for a large and 
symptomatic gastrointestinal stromal tumor (GIST) of mid 
esophagus.
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diagnosis for over 24 hours, due to extensive contamination 
and sepsis (9). Instrument related perforations rarely benefit 
from an esophagectomy and can be treated endoscopically 
in the majority of cases (9). Esophageal resection is also 
indicated for patients who have failed endoscopic treatment, 
primary surgical repair or have developed strictures non-
responsive to multiple dilations (9). Iannettoni et al. in a 
study of 25 patients who underwent primary repair for 
esophageal perforations, showed that 40% of patients had 
to undergo dilation(s) for dysphagia in their post-operative 
course. Fifty percent of these patients had to eventually 
undergo an esophagectomy (12). When the patient is 
too unstable to undergo an esophagectomy, drainage and 
diversion techniques should be applied and esophagectomy 
and reconstruction delayed when the patient’s conditions 
have improved. 

Dysmotility

Dysmotility refers to esophageal diseases that interfere 
with the physiologic movement of the esophagus. The 
most frequent and better-known disease process under 
this category is achalasia, however other disorders such 
as spasm and scleroderma may also cause symptoms 
significant enough to warrant an esophageal resection. 
An esophagectomy for dysmotility is indicated, like with 
other esophageal diseases, when the esophagus is no longer 
functional and other treatment modalities have failed. End 
stage esophageal disease is defined in achalasia as a large 
dilatation of the esophagus with non-responsive reflux, 
retention of food or presence of pre-neoplastic lesions (13). 

Achalasia

Achalasia is defined as the inability of the lower esophageal 
sphincter to relax, which in term, causes elevated baseline 
intraluminal esophageal pressure. This eventually leads to 
esophageal dilation, which in some cases can be extreme. 
The cause of achalasia is degeneration or loss of the 
inhibitory activity of ganglion cells in the myenteric plexus. 
The lack of the lower esophageal sphincter to relax causes 
dysphagia and regurgitation of food. The goal of treatment 
in these patients is to relieve the dysphagia and allow oral 
nutritional intake. 

The gold standard for treatment of symptomatic achalasia 
is a Heller myotomy with or without a fundoplication for all 
good surgical candidates. The addition of a fundoplication 
during the original procedure has gained favor due to the 
increased risk of GERD after myotomy. A partial wrap 
(Dor or Toupet) is recommended in order to prevent  
dysphagia (13). Pre-oral endoscopic myotomy has also 
been successful in relieving dysphagia, however with high 
incidence of GERD post operatively (13). 

Radiological features of end stage disease in achalasia 
include tortuous (s igmoid) and massively di lated  
(>6 cm) esophagus (Figure 4). Clinically, severe dysphagia, 
regurgitation, nutritional failure and recurrent episodes 
of aspiration pneumonia are seen (13). Typically, patients 
have undergone multiple previous treatments for achalasia, 
including myotomy. Reasons for failed treatment prior 
to esophageal resection include an inadequate or healed 
myotomy, development of GERD and stricture, obstruction 
from fundoplication wrap, carcinoma or the development of 

Figure 4 Barium swallow showing end-stage achalasia, with typical 
bird’s beak aspect at the gastroesophageal junction and a large and 
sigmoid dilatation of the esophagus (megaesophagus). LPO, left 
posterior oblique.
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a paraesophageal hernia (13). 
There has been some disagreement among experts over 

the role of esophagectomy as primary treatment in patients 
with a tortuous, sigmoid shaped megaesophagus. Devaney 
et al. recommended an esophagectomy only in patients 
with a tortuous, sigmoid esophagus (14). However, a Heller 
myotomy was recommended for patients with a massively 
dilated, but straight esophagus (15). Patti et al. showed 
that laparoscopic myotomy is very successful at reducing 
dysphagia even when the esophagus is larger than 6 cm (16). 
Two additional independent studies showed excellent 
results using myotomy with a sigmoid esophagus (17,18). 
Therefore, in our opinion in most patients with a massively 
dilated and/or sigmoid esophagus, a myotomy should be 
attempted before an esophagectomy is entertained (13). 

Esophagectomy for achalasia is usually more technically 
challenging than for malignancy due to altered anatomy. 
Achalasia patients tend to have dense adhesions between 
the dilated esophagus and the mediastinum due to the 
chronic inflammatory process of the disease itself and/
or from precious procedures (19). Esophageal deviation 
is common, usually into the right thoracic cavity and 
dissection is also complicated by hypertrophied bronchial 
and aortic vasculature. Achalasia causes hypertrophy of 
esophageal musculature, which then necessitates vasculature 
hypertrophy. Mobilization of the esophagus can be further 
complicated by previous interventions. For these reasons, 
a transthoracic approach is preferred. Miller et al. showed 
a higher perioperative blood loss and intraoperative 
complications associated with a transhiatal approach (20).  
However, there has been some controversy on this subject. 
A study conducted by Devaney et al. showed that a 
transhiatal approach was usually successful and only needed 
to be converted to a thoracotomy in 6.5% of patients (14). A 
minimally invasive approach has been shown to be safe for 
both a transhiatal and a transthoracic approach by Crema 
et al. and Schuchert et al. respectively (21,22). Both cervical 
and thoracic anastomoses are good options, depending on 
extent of disease and specific patient factors. A vagal sparing 
esophagectomy can also be considered. 

A gastric conduit is the preferred method and most 
commonly used for achalasia (19). Anastomosis is usually 
performed in the neck, however, it can be performed in 
the chest as well. Gastric conduits are preferred due to 
their good and reliable blood supply and the need for a 
single anastomosis. Colonic conduits are preferred by 
some surgeons, however, they are usually used as a second 
line if the gastric conduit is unsuitable for alimentary 

tract reconstruction. The advantage of using the colon 
as a conduit is the avoidance of regurgitation, dumping 
syndrome and potentially improved anastomotic healing. 
The disadvantages include impaired peristalsis, food 
stasis, and poor long-term outcome from elongation and 
dilation of conduit often requiring revision. Short segment 
interpositions might avoid some of these problems as shown 
by Jeyasingham et al. (23). Jejunal conduits have also been 
used, however, they have been traditionally limited to partial 
esophageal resections due to limited length of their vascular 
pedicle. Longer jejunal conduits require supercharging of 
their vascular pedicles with microvasculature anastomotic 
techniques (24).

Good results have been reported from numerous series 
with esophagectomy for achalasia (14,21,22). The majority 
of patients have excellent symptom control and improved 
quality of life. However, the risks for esophagectomy are 
an important consideration when deciding on treatment 
options. Patient selection is an important determinant of 
success with esophagectomy for achalasia. 

General operative considerations 

Esophagectomy for benign conditions has some important 
specific aspects to consider. Since there is no need to 
obtain negative margins, esophagectomy can generally be 
approached in a less aggressive surgical manner and some 
anatomic structures that are usually sacrificed in malignant 
disease can be spared. 

Some surgeons have advocated the use of a short segment 
esophagectomy arguing that the disease is localized and 
the procedure includes a less complicated dissection (25). 
We discourage the use of this technique, as it is associated 
with severe GERD, poor quality of life and potential 
development of complications (26). 

Esophagectomy for benign disease can however require 
a complex dissection due to the formation of periesophageal 
adhesions from inflammatory fibrosis, previous surgery 
and/or previous procedures. Due to the altered anatomy, a 
transthoracic approach is usually preferred in complicated 
cases. A transhiatal approach is often used with good 
outcomes in most resections for benign disease (25). The 
exact surgical approach should be evaluated and chosen on a 
case-by-case basis depending on the specific patient, disease 
etiology and severity. 

A vagal sparing technique is something that can be 
considered for benign esophageal diseases. Vagal nerves 
are usually compromised in malignant disease due to 
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the possibility of transmural spread (25). This technique 
has shown to preserve gastric acid secretion, gastric 
emptying, meal capacity and BMI. Dumping syndrome 
and anastomotic stricture might also be decreased with 
this approach (27,28). This technique can however lead to 
anastomotic ulcerations (25).

Conclusions

Esophagectomy is rarely needed for benign conditions, 
usually reserved for end-stage disease, when the esophagus 
is either severely non-functional or when quality of life is 
very poor. In these circumstances esophagectomy is a good 
option to consider and it is associated with encouraging 
success rates and improved quality of life. Depending on the 
specific disease leading to organ failure, peculiar technical 
issues should be carefully evaluated in order to avoid 
complications and optimize results. 
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