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The concept of acquired short esophagus is possibly one of the most controversial 
aspects in surgery for benign esophageal disease. Many experienced surgeons chal-
lenge the existence of this condition [1, 2], whereas others attest to the importance 
of its recognition and treatment to optimize surgical outcomes. Regardless, esopha-
geal lengthening procedures are useful techniques in the armamentarium of an 
upper GI surgeon and are the focus of this chapter.

�Incidence and Pathophysiology

The incidence of shortened esophagus is challenging to ascertain due to a lack of 
uniform definition with a wide variation in the surgical literature. Recent studies at 
high-volume centers identify rates between 0% and 18% [3–5] depending on the 
need for extensive mediastinal dissection and Collis gastroplasty. Pathophysiology 
of a foreshortened esophagus is multifactorial and attributed to chronic inflamma-
tion in the setting of GERD. A lax lower esophageal sphincter results in refluxed 
gastric juices with edema and inflammation seeping from the mucosa into the 
esophageal wall. Chronicity of this insult causes transmural inflammation and lon-
gitudinal fibrosis and is presumed to be the cause of a shorter esophagus [6, 7].

Treating a short esophagus or intra-abdominal esophageal length of <2.5 cm is 
imperative to ensure decreased tension of the wrap, prevent wrap failure, and avoid 
recurrence. Of particular importance is the higher failure rates noted for giant para-
esophageal hernias where a lengthening procedure will be of benefit [8].
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�Preoperative Prediction of the Short Esophagus

No single preoperative test is adequate to predict the need for esophageal lengthen-
ing maneuvers, although a patient with a giant paraesophageal hernia that has been 
present for more than 30 years with severe reflux is certainly a warning sign. The 
usual battery of preoperative tests for GERD patients includes upper endoscopy, pH 
study, manometry, and an upper GI contrast esophagogram (Fig. 21.1). Some stud-
ies suggested that presence of long segment (>5 cm) nonreducible type I hernia or a 
type III hernia on esophagogram were predictive of a short esophagus [9]; however 
other investigations have yielded a positive predictive value of only 50% for barium 
esophagograms [6]. Esophageal length on manometry is useful if found to be below 
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Fig. 21.1  (a) 3-D model of a giant paraesoph-
ageal hernia. (b, c) Preoperative esophago-
grams demonstrating giant paraesophageal 

hernias in patients with long-standing reflux. 
Both patients required a modified Collis wedge 
gastroplasty
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the 5th percentile, but absolute values are difficult to interpret due to variation 
according to body habitus [10].

Endoscopic measurements of esophageal length, when corrected for height, have 
been used for prediction. The esophageal length index (ELI) is the ratio of esopha-
geal length (cm) to the patient’s height (meters) with an ELI of 19.5 or less having 
a positive predictive value of 81% and a negative predictive value of 83% [11]. The 
use of information from all tests conducted preoperatively will aid in prognostica-
tion of a lengthening procedure; however definite assessment takes place intraop-
eratively (Table 21.1).

�Intraoperative Evaluation for Conducting a Lengthening 
Procedure

Prior to determining esophageal length, any intrathoracic stomach must be com-
pletely reduced along with removal of the hernia sac. Classification of circumferen-
tial mediastinal mobilization of the esophagus is labeled as type I if the length is less 
than 5 cm and type II when it is between 5 and 10 cm [6]. The vagus nerves must be 
identified and preserved during this mobilization in order to prevent delayed gastric 
emptying postoperatively. After a type I mobilization is completed, the gastroesoph-
ageal fat pad is dissected medially, and any tubes in the esophagus are withdrawn. 
Starting from the left side of the patient, the gastroesophageal fat pad is removed 
sparing the vagus to reveal the esophagogastric junction. The very best way to iden-
tify this is in conjunction with intraoperative endoscopy and transillumination of the 
esophagogastric junction (top of the rugal folds). One must be aware not to merely 
identify the squamocolumnar junction, as many of these patients may have Barrett’s 
esophagus, and this line may be falsely high above the esophagogastric junction. 
Intra-abdominal esophageal length can be estimated by measuring the distance from 
the hiatus to the gastroesophageal junction without utilizing any instruments to pull 
down on the esophagus during the measurement with an aim of 2.5 cm to ensure 
minimal tension on the fundoplication. If the intra-abdominal length is suboptimal, 
further mediastinal dissection of up to 10 cm (type II mobilization) should be com-
pleted for mobilization. Some authors have identified the carina [12] or the inferior 
pulmonary veins [13] as their upper limit. Extensive mediastinal dissection 

Table 21.1  Predictive 
factors for an esophageal 
lengthening procedure

Long history of GERD (>30 years)
Failed reflux operation
Presence of a stricture >1 cm
Type III and IV hernia
Esophageal length < 5th percentile on manometry
Esophageal length index <19.5 on endoscopy

Esophageal length index: esophageal length (cm)/patients’ height 
(meters)
GERD gastroesophageal reflux disease
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generally yields an adequate intra-abdominal length [14]; however, if this is still 
insufficient, modified Collis gastroplasty techniques will be required to decrease 
tension (Fig. 21.2) and reduce recurrence.

�Techniques for Esophageal Lengthening

The original Collis gastroplasty described in 1957 was performed through a thora-
coabdominal incision [15]. With the progress of minimally invasive techniques, cur-
rently the modified Collis wedge gastroplasty is completed laparoscopically, often 
using the same port placement required for the fundoplication. Our standard port 
placement is a 5 mm epigastric port for a Nathanson liver retractor, two surgeon 
ports in the right midclavicular (5 mm) and left subcostal (10 mm) region, a supra-
umbilical camera port (10 mm), and a midaxillary assistant port (5 mm).

The left subcostal operator port is upsized to a 12 mm port and a 50F bougie is 
inserted. The surgeon retracts the stomach just beyond the angle of His using the 
right operator port, and the assistant applies downward traction near the first short 
gastric artery in order to fan out the stomach in preparation for a wedge gastroplasty. 
A reticulating endoscopic stapler is introduced through the left subcostal port and 
fired at a 45-degree angle aiming for 3 cm below the GEJ and abutting the bougie. 
Usually two to three firings of the linear stapler may be required (Fig. 21.3). Then, 
a vertical firing of the staple parallel to the bougie results in completion of the 

Reduction of PEH with hernia sac

Complete type I mobilization

Identify gastroesophageal junction

Remove all traction
Retract bougie/NGT tube
Use of endoscopy and transillumination

Medialize GE fat pad

Intra-abdominal esophagus
>2.5 cm

Intra-abdominal esophageal
length <2.5 cm

Intra-abdominal esophageal
length <2.5 cm

Proceed with modified Collis
gastroplasty

Proceed with fundoplication Type II mobilization

•
•
•
•

Fig. 21.2  Intraoperative 
decision-making algorithm

M. Sudarshan and S. H. Blackmon



263

wedge. A fundoplication can be completed in the usual manner for a wrap fashioned 
around this neo-esophagus with the bougie still in place. The wrap should ideally 
cover the staple line, and it is not typically necessary to oversew the staple line.  
Of note, performing a lengthening procedure on a stomach with ischemic changes 
such as patients with volvulus is highly discouraged due to increased risk of leak.

Important aspects to consider when performing the wedge gastroplasty include 
avoiding a 90-degree angle with the stapler which inadvertently removes a larger 
portion of the fundus, leaving the same length gained on the esophagus but a smaller 
portion of fundus to perform the wrap. The use of a bougie is imperative to avoid 
stenosis of the neo-esophagus.

a

b

c

Fig. 21.3  Construction of 
the modified Collis wedge 
gastroplasty. (a) First 
staple fire at 45 degrees 
with bougie in place. (b) 
and (c) Second staple fire 
parallel to the esophagus 
completing the wedge 
gastroplasty
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A modified Collis gastroplasty can be performed with a Nissen and Toupet [16] 
and less often with a Dor [17] fundoplication. Type of fundoplication will be  
dictated by the preoperative esophageal motility studies and factors including 
scleroderma, diffuse esophageal spasm, and achalasia.

Slight variations to the modified Collis gastroplasty are published in the current 
literature with good outcomes. Wilson and colleagues [18] describe their approach 
consisting of a single fire of the endoscopic stapler parallel to the bougie through a 
single left anterior axillary line intercostal space incision after completing all the 
usual steps laparoscopically. The group describes obviating the need for a wedge 
fundectomy and crossing staple lines with this technique.

�Postoperative Management

A nasogastric tube is inserted intraoperatively, and postoperative nausea is carefully 
controlled to avoid retching or vomiting which strains the wrap. We selectively per-
form barium swallow on postoperative day 1, and if no leak is confirmed, the naso-
gastric tube is removed, and the patient resumes a clear fluid diet. Gradual 
progression to a soft fundoplication diet is advised and discharged is planned typi-
cally on POD 1. Occasionally esophagograms performed after Collis gastroplasty 
may be misinterpreted as recurrence due to the presence of rugal folds above the 
wrap, and caution must be exercised when reading these images.

�Review of Outcomes

Prevention of staple line leak is a foremost priority after a modified Collis proce-
dure. In recent series, the incidence for wedge gastroplasty does not demonstrate 
any significant increased leak risk in comparison with a fundoplication-only cohort 
[19, 20].

Furthermore, since the neo-esophagus lacks motility, worsened dysphagia is 
another concern for these patients. Studies have demonstrated a slightly higher rate 
of dysphagia in comparison with fundoplication-only patients; however these have 
not been statistically significant. Furthermore, when comparing pre- and postopera-
tive dysphagia symptoms, consistent improvement in the modified Collis cohort has 
been noted [19].

Due to an aperistaltic segment and wrap around the mucosa that can still produce 
acid, increased reflux is another postoperative issue to consider. Studies have con-
firmed a longer acid clearance time in patient with a Collis gastroplasty in compari-
son with a fundoplication-only group [21]. However, reflux symptoms and use of 
anti-reflux medication have demonstrated to be comparable in the two groups [19].

Recurrence rates or wrap failure after a Collis gastroplasty ranges between 0% 
and 18% in a recent review of current literature [22]. It is difficult to compare recur-
rence rates as patients are not followed routinely with imaging, and the definition of 
recurrence differs among studies (radiologic vs. clinical). In a few studies, wrap 
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failure and recurrence for giant paraesophageal hernias (where a Collis gastroplasty 
is now often employed) who received only a fundoplication were between 32% and 
42% [23–25]. Therefore, this suggests a trend of improved outcomes with the modi-
fied Collis procedure.

�Summary

A key to the success of the reflux operation and paraesophageal hernia repair is a 
tension-free intra-abdominal wrap. Esophageal lengthening procedures are required 
when there is a less than 2.5 cm of intra-abdominal esophagus. Conditions often 
associated with this include chronic GERD, giant hernia, and presence of a stric-
ture; however, ultimately the need for a Collis gastroplasty can only be determined 
intraoperatively. Type II mobilization of the esophagus is critical to gaining length 
in addition to careful determination of the gastroesophageal junction. The modified 
Collis gastroplasty holds the potential to decrease recurrence and wrap failure in the 
properly selected patient population. It is associated with minimal morbidity with 
most studies demonstrating equivalent quality of life outcomes in comparison with 
fundoplication-only cohorts.
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