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ABSTRACT

Short esophagus is well known complication of a long 
term gastroesophageal disease. Th ere are several ways to 
solve this problem intraoperatively. One of the fi rst steps is 
extensive esophageal mobilisation. In this review we empha-
size diff erent approaches and types of this procedure, with 
their advantages and disadvantages.
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SAŽETAK

Sindrom kratkog jednjaka je dobro poznata komplikacija 
dugotrajne gastroezofagealne refl uksne bolesti. Postoji ne-
koliko načina za rešavanje ovog problema intraoperativno. 
Jedan od prvih koraka je ekstenzivna mobilizacija jednjaka. 
U ovom radu dajemo pregled različitih pristupa i vrsta ove 
procedure, sa svojim prednostima i manama. 

Ključne reči: Kratak jednjak; frenotomija; vagotomija

INTRODUCTION

The short esophagus (SE) is a recognized complica-

tion of long-standing gastroesophageal reflux disease 

(GERD) wherein the gastroesophageal junction (GEJ) 

cannot be sufficiently reduced below the crura of the 

diaphragm (1). For many years this syndrome creates 

controversy among surgeons. Although some even claim 

that this entity does not exist, there are many esopha-

geal surgeons who agree that long-term reflux disease, 

scarring and axial contraction of the longitudinal muscle 

layer of the esophagus leads to its shortening (2,3). The 

only way to confirm the presence of a short esophagus is 

intraoperative inability to maintain the gastroesophageal 

junction below the diaphragm without significant tension 

(4–7). A fundoplication performed around an intrinsi-

cally short esophagus without a lengthening procedure 

will have a high failure rate because of mediastinal wrap 

herniation or disruption due to excessive tension. This 

is believed to be responsible for approximately 20–35% 

of the surgical failures after open or laparoscopic antire-

flux surgery (8–10). In the era of laparoscopic antireflux 

surgery it is imperative to identify the short esophagus 

preoperatively. Although many of diagnostic procedures 

were used to assess abdominal esophageal length preop-

eratively, no one had a significant sensitivity and speci-

ficity. Some risk factors were used earlier as preopeara-

tive predictors of this syndrome, with low sensitivity and 

specificity, such as irreducible hiatus hernia greater than 

5 cm, paraesophageal hernia, stricture/fibrosis, Barrett`s 

esophagus and short manometric length (3,4,6). Yano et 

al established esophageal length index (ELI) and endo-

scopic esophageal length (EEL) as a valuable additional 

predictors of short esophagus (11,12). These parameters 

had significantly higher sensitivity and specificity for this 

final stage of GERD. 

Key part in reflux disease treating is successfully launch-

ing esophagogastric junction below the diaphragm with a 

minimum tension, for at least 2.5 cm below the esophageal 

hiatus, which is the acceptable length that guarantees an-

tireflux valve positioning in the abdomen and its function-

ing (8,13). The most common diseases in which mobiliza-

tion of the esophagus is carried out, near the syndrome of 

the short esophagus, are malignant diseases of the esopha-

gogastric junction and corrosive damage to the esophagus. 

Achieving a technically satisfactory reconstruction of the 

cardia by way of an antireflux procedure is substantially 

more difficult under these conditions. Even when a good 
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repair may be achieved, its durability may be compromised 

by the continued cephalad tension on the gastroesophageal 

junction, which may lead to recurrent herniation. Surgicaly 

lengthening of the short esophagus can be achieved in sev-

eral ways. First is extensive mediastinal mobilization and 

division of the esophagus from the mediastinal structures. 

Second, when this method is not enough, is to perform a 

Collis gastroplasty. Third and somewhat extreme solution 

is to perform an esophageal resection. There are several 

approaches to perform mediastinal mobilization for ob-

taining adequate esophageal length. In this paper we re-

view these methods. 

Types of mobilization

There are two main types of esophageal mobilization 

(14). Type 1 is standard for fundoplication, and consists of 

complete dissection and exposure of diaphragmatic pillars, 

specially of the right pillar, by means of the opening of the 

hepatoduodenal and hepatogastric ligaments, side by side 

with the release of the gastric end of the diaphragm (15,16). 

At this step, care is taken to preserve the hepatic branch 

of the vagus nerve. Also, the peritoneum and the phreno-

esophageal membrane should be lifted, thus mobilizing the 

esophagus in the posterior mediastinum and keeping the 

baseline morphology of the esophageal hiatus. Type 2 im-

plies transhiatal large mediastinal dissection, with separa-

tion of the esophageal body from surrounding mediastinal 

structures (14). 

Procedure approaches

Two approaches that most common have been used 

for the mobilization of the esophagus are transabdominal 

and transthoracic. Within them are considered laparot-

omy and thoracotomy, and lately laparoscopic and tho-

racoscopic approach. These approaches are the subject 

of many studies that seek to determine whether there is 

an advantage over others in terms of providing an ad-

equate length of intra-abdominal part of the esophagus 

with minimal post-operative complications (14,17). As an 

alternative method mentioned Collis gastroplasty which 

can be performed via laparotomy and by laparoscopy. 

This technique consists in increasing the length of the ab-

dominal part of the esophagus through gastroplasty con-

ducted in parallel with the axis of the esophagus (18–20). 

This method has been criticized because of the presence 

of parietal cells that secrete gastric acid in neoesopha-

gus and because of reduced motility that allows direct 

contact between the acidic contents and mucosa of the 

esophagus (1,11,19). Despite this gastroplasty and fundo-

plication can be effective in controlling symptoms of the 

reflux (10,17). Traditionally, in patients with suspected 

syndrome of short esophagus is conducted transthoracic 

fundoplication because this approach provides ideal con-

ditions for the mobilization of the esophagus and allows 

Collis gastroplasty when it is needed.

Frenotomy

Laparotomy approach gives good results, although it 

has been shown that a wide frenotomy can be very im-

portant in the implementation of mediastinal dissection, 

which increases the length of the abdominal part of the 

esophagus for about 1 cm as compared to patients who 

never opened diaphragm (the average length of the esoph-

agus obtained during frenotomy is 3.24 cm compared to 

2.12 cm in patients with laparotomy only) (14,21). These 

results indicate that frenotomy, although it is not a routine 

procedure, can be an alternative approach when, during 

laparotomy approach, is established that antireflux valve is 

not able to stay in the abdomen. 

Vagotomy 

Left anterolateral thoracotomy is approach through 

which is possible to do a dissection of the esophagus and 

afterwards anterior and posterior vagotomy (the length of 

the esophagus, which is obtained after anterior vagotomy 

is approximately 1.12 centimeters while after the posterior 

vagotomy is about 0.97 cm). In this way the length of the 

esophagus from about 3.81 cm can be achieved, which 

is significantly more than by laparotomy (21). Lately de-

scribed a new technique of vagus nerve division that 

should make a greater length of the esophagus. It consists 

in the dissection of the both vagus nerves at three levels, 

resulting in an increase of the length of the abdominal 

esophagus (3.7 cm ± 1.2 cm) (22). The key technical mo-

ments are blunt distal esophagus preparation of its intra-

thoracic attachment which includes regional lymphatics of 

the lower mediastinum and multiple vagal transections at 

several levels. Number of vagus nerve transections (three) 

is necessary because, after transection at each level about 

1 cm lengthening of the esophagus is achieved. The fi-

nal length represents the additive effect of the individual 

transections. Although the complete dissociation of the 

esophagus from the nerves is technically feasible, it should 

be avoided because of the risk of extensive laceration of 

muscular layer and even perforation. This approach is not 

entirely accepted among surgeons. In a certain number of 

patients who are operated for peptic ulcer occurs the dis-

order in the motility of the stomach, which often require 

additional drainage procedure. Role of this procedure in 

the treatment of short esophagus was examined in a pro-

spective study and it was found that does not lead to in-

creased rates of delayed gastric emptying nor other pos-

sible effects (21). 

Laparoscopy approach 

Introduction of laparoscopic antireflux surgery and 

the development of techniques that allow laparoscopic 

mediastinal mobilization of the esophagus, raise the 

question whether it is possible to get a similar length of 

the esophagus with less invasive laparoscopic approach. 
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In this regard conducted experimental studies on ani-

mals (pigs) where laparoscopic and thoracoscopic mobi-

lization have been done, as well as mobilization with or 

without bilateral section of the vagus nerve. Laparoscopic 

mobilization average increase in length of the esophagus 

was only 4mm, which is significantly less than the average 

increase in length of 12 mm with transthoracic esopha-

geal mobilization. The average length of next 6 mm was 

obtained with transthoracic access after laparoscopic 

mobilization (23). Further increasing the length of the 

esophagus was obtained with section of the vagus nerves, 

but there were no a significant difference of the length 

with division of the anterior in relation to the posterior 

vagus nerve obtained. The maximum mobilization of 

the esophagus, an average of 18.5 mm was obtained by a 

complete esophageal mobilization and bilateral section of 

vagi. It is shown that transthoracic mobilization leads to 

a significant increase in the length of the esophagus com-

pared to laparoscopic mobilization (24). Laparoscopic 

visualization of the esophagus in the lower mediastinum 

is an excellent but the dissection of the esophagus below 

the lung hilum does not provide a large increase in the 

length of the esophagus. It was established that during 

transthoracic mobilization part of laparoscopic dissec-

tion who did not satisfactorily done is the preparation of 

the bronchial arteries and branches of the vagus to the 

hilus, especially in main bronchi. It would be possible 

to implement a similar preparation laparoscopically but 

work high in the mediastinum, near the pulmonary artery 

and bronchial blood vessels is a difficult and potentially 

dangerous (25). Although, minimal mobilization of the 

esophagus during laparoscopic fundoplication reduces 

postoperative migration and the need for the reopera-

tion. It was established that dissection of the vagus nerve 

without esophageal mobilization significantly increases 

the length of the esophagus (21). However the maximum 

length of the esophagus can be achieved by a combination 

of mediastinal mobilization and vagotomy. Even when the 

main vagus is dissected, small branches to the lung hilus 

make difficult to obtain the desired length of the esopha-

gus. Section of small branches of the vagus does not elim-

inate the fixating role of this nerve. This indicates that 

in the case of mobilization of the esophagus itself is not 

sufficient to ensure the maintenance of esophagogastric 

junction below the diaphragm, one should take into ac-

count the vagus dissection (26,27). Unilateral vagal inju-

ries is relatively common, especially in antireflux surgery 

procedures, and usually are well tolerated. Transection 

of both major vagus branches will give an even greater 

increase in the length of the esophagus, but morbidity 

due to bilateral truncal vagotomy can be greater than the 

benefits of additional length of the esophagus, especially 

when you take into account the possibility of Collis gas-

troplasty (21,28). Due to the short length of the esophagus 

which is obtained by unilateral vagotomy this technique 

should not be used as a replacement for the mobiliza-

tion of the esophagus. Extensive esophageal mobilization 

alone should be used as the primary method to increase 

the esophageal length. Since thoracotomy can be a sig-

nificant cause of respiratory complications, endoscopic 

methods for mobilization, resection and reconstruction 

of the esophagus have been widely used. During thora-

coscopic mobilization right lung deflation is done, and in 

about one-quarter of patients is necessary to apply antibi-

otic treatment for respiratory problems. A small number 

of previous studies have shown that there is no advantage 

of the thoracoscopic mobilization compared to the open 

approach, but some studies showed that the thoracoscop-

ic approach does have a larger number of complications 

compared to traditional, open technique, although in this 

study mobilization of the esophagus as a component part 

of esophagectomy was examined (14,25,29,30). Based on 

previous studies it was shown that the maximum length 

of the abdominal part of the esophagus was obtained us-

ing thoracic approach (3). However, given that in this 

approach bilateral vagotomy is a condition for obtaining 

the maximum length of the esophagus, which carries a 

certain morbidity and postoperative complications, lapa-

rotomy approach should be used and Collis gastroplasty 

if necessary. 

CONCLUSION

This common problem of short esophagus requires 

high volume centers and experienced surgeons to solve. 

There are several approaches to establish enough abdomi-

nal esophageal length, and they depend on type of the dis-

ease that caused axial esophageal shortening. Esophageal 

mobilization is often enough to achieve enough esopha-

geal length, either performed through thoracic or lapa-

rotomy approach. Frenotomy or vagotomy, in combination 

with minimally invasive approaches, can be additional ma-

neuvers that help to avoid gastroplasty procedures. 
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