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Laparoscopic Collis-Nissen approach for shortened esophagus 
treatment in children
Procedimiento de Collis-Nissen laparoscópico para el tratamiento del esófago corto en niños
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Abstract

Background: Short esophagus is a disability to obtain a proper portion of abdominal esophagus, thus a lengthening technique 
is required. Collis approach is the best option. Objective: The objective of the study was to demonstrate the effectiveness of 
laparoscopic Collis-Nissen approach in children. Methods: Retrospective and descriptive case series performed in children 
with reflux and short esophagus, Collis esophagoplasty was carried out with stapler, together with fundoplication. Age, symp-
tomatology, surgical background, oral nutrition beginning, hospital stay, complications, and reflux control were recorded. 
Results: Eight children, 4-15 years old were treated from 2005 to 2017. Three of them with slipped fundoplication background 
and two with esophageal atresia. The rest of the children had no background, two of them with stenosis . Symptoms: cough 
8/8, abdominal pain 5/8, and dysphagia 3/8. Without complications. Oral nutrition beginning at the 5th day. Up to 10 years 
follow-up, with complete remission of the symptomatology in 6 years. Discussion: Since a true short esophagus diagnosis 
depends on transurgical findings, pediatric surgeons should notice this entity when practicing any antireflux procedure. Lapa-
roscopic Collis-Nissen approach is safe and efficient in these patients.
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Resumen

Antecedentes: El esófago corto es la imposibilidad de obtener una porción adecuada de esófago abdominal, por lo que se 
requiere alguna técnica de alargamiento. La mejor opción es el procedimiento de Collis. Objetivo: Demostrar la eficacia del 
procedimiento de Collis-Nissen por laparoscopía en niños. Método: Estudio retrospectivo, descriptivo, serie de casos, niños 
con reflujo y esófago corto, esofagoplastía de Collis con engrapadora y funduplicatura. Se analizaron edad, sintomatología, 
antecedentes quirúrgicos, tiempo quirúrgico, inicio de vía oral, tiempo de hospitalización, complicaciones y control del reflujo. 
Resultados: De 2005 a 2017 se trataron ocho niños de 4 a 15 años. De ellos, tres con antecedente de funduplicatura desl-
izada y dos con antecedente de atresia esofágica. El resto sin antecedentes, dos con estenosis. Síntomas; tos 8/8, dolor 
abdominal 5/8, disfagia 3/8. Sin complicaciones. Inició de vía oral al quinto día. Seguimiento de hasta 10 años, con remisión 
total de la sintomatología en seis casos. Discusión: Debido a que el diagnóstico de esófago corto verdadero depende de los 
hallazgos transoperatorios, los cirujanos pediatras deben reconocer esta condición al momento de practicar cualquier proced-
imiento antirreflujo. El procedimiento de Collis-Nissen laparoscópico es una opción segura y eficaz en estos pacientes.
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Introduction

Short esophagus is defined as the inability to obtain 
a 2-3-cm portion of abdominal esophagus without ten-
sion during dissection for the construction of some 
anti-reflux procedures1,2.

Horvath et al.3 defined three subtypes: apparent 
short esophagus, reducible true short esophagus, 
and non-reducible true short esophagus. In the first 
type, the esophagus has normal length, and after 
abdominal dissection and 2-3 cm without tension are 
obtained. In type 2, extensive mediastinal dissec-
tion (5 cm) is required to restore the esophagogastric 
junction 2-3 cm below the diaphragm. In type 3, this 
is not possible despite extensive mediastinal dissec-
tion and some esophageal lengthening procedure is 
required3.

The prevalence in adults varies ranges from 8 to 
10% in patients who undergo fundoplication. Its inci-
dence in children is not known, since publications in 
pediatric patients are scarce4,5.

Most cases of short esophagus are acquired and 
are related to the presence of gastroesophageal re-
flux, composed of acid, bile, and pancreatic juice, 
which allow hydrogen ions to penetrate into the deep 
layers of the esophagus wall and cause edema, scar-
ring, fibrosis and longitudinal muscle layer scar con-
traction, and with intrinsic esophageal shortening2,6,7.

Short esophagus treatment is aimed at controlling 
gastroesophageal reflux; if it is associated with steno-
sis, it also requires esophageal dilations to be per-
formed after the reflux has been solved.

To build an adequate fundoplication, it is essential:
-	 To determine the esophagogastric junction 

height.
-	 Making sure that there are 2-3 cm of intra-ab-

dominal esophagus without tension
-	 If the above is not possible despite a wide medi-

astinal dissection, some procedure should be 
carried out to keep the fundoplication below the 
diaphragm free of tension.

Raising the diaphragm above the fundoplication has 
been proposed, in a procedure called extended 
hiatoplasty4.

However, the best option is the one devised by Col-
lis in 1957, whereby the lesser curvature of the stom-
ach is used to lengthen the esophagus8,9. The 
feasibility and advantages of carrying out this proce-
dure by minimally invasive surgery in adults have 
been demonstrated2,7-9.

The purpose of the present work is to demonstrate 
the efficacy of Collis-Nissen minimally-invasive ab-
dominal approach procedure for the treatment of short 
esophagus associated with gastroesophageal reflux 
in children.

Methods

Retrospective and descriptive case series study, 
where pediatric patients with gastroesophageal reflux 
disease and a true short esophagus who required an 
esophageal lengthening procedure (Horvath type 3) 
were included in the study.

All patients underwent laparoscopic esophageal dis-
section, using a four-port approach, with 5 mm and 30° 
optics, and 10-mmHg pressure, insufflating 1 L/min, 
and digestive endoscopy at that moment to determine 
the localization of the esophagogastric junction.

In those patients in whom obtaining 2 cm of abdomi-
nal esophagus despite an extensive mediastinal dis-
section (5 cm) was not possible, a Collis procedure 
was practiced through an abdominal incision in the 
epigastrium. Without trocar, a 45-mm linear endo-
scopic stapler was inserted, which was placed at the 
native esophagogastric junction, to lengthen the 
esophagus with the lesser curvature of stomach 
(Figs. 1 and 2). It was associated with a Nissen pro-
cedure by completely wrapping (360°) this new esoph-
agus with the new gastric fundus, with three 2-0 
polyester sutures being placed (Fig.  3). Previously, 
abutment plasty was performed with 2-0 polyester.

In patients with stenosis, video-assisted gastrosto-
my was also performed. All underwent a contrast 
study 5 days after the operation and at 1 month.

Figure 1. Placement of stapler for esophageal lengthening.
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Patients underwent a control endoscopy. Those 
who also had stenosis underwent esophageal dilation 
with a Savary-type probe on the second post-opera-
tive week.

Age, gender, weight, symptoms, surgical history, 
presence of stenosis, surgical time, bleeding, fistulas, 
oral route initiation, hospitalization time, and compli-
cations were analyzed.

Results

From 2005 to 2017, eight patients (five males and 
three females), whose ages ranged from 4 to 15 years, 
were treated.

Three children had undergone a laparoscopic fun-
doplication that presented migration in the presence 
of a paraesophageal hernia. The ages of these 

patients were 5, 7, and 9 years. Anti-reflux surgery 
had been practiced 6, 8, and 14 months before this 
evaluation. In all three children, it was indicated due 
to medical treatment failure in the presence of gastro-
esophageal reflux, with respiratory manifestations, 
and recurrent pneumonias. The symptoms the pa-
tients experienced again were cough, pyrosis, ab-
dominal pain, and vomiting, with an evolution time of 
2, 3, and 6 months, respectively. The esophagogas-
troduodenal series showed fundoplication migration, 
with the presence of a paraesophageal hernia. Pre-
operative endoscopy showed an image consistent 
with a paraesophageal hernia with fundoplication mi-
gration in all three children.

Two patients had a history of type C esophageal 
atresia, with no associated malformations, treated 
with primary anastomosis without complications in the 
neonatal period. At the time of the short esophagus 
diagnosis, the patients were 4 and 5 years old. Both 
had gastroesophageal reflux, with the presence of 
regurgitation, pyrosis, sialorrhea, irritability, abdominal 
pain, and cough, which had been treated with proki-
netics and antacids for 14 and 18 months. The esoph-
agogastroduodenal series showed strictures at the 
site of the esophageal anastomosis in one patient and 
the presence of gastroesophageal reflux on the dy-
namic study in both patients. Pre-operative endos-
copy showed stenosis at the anastomosis site in one 
patient, which allowed the endoscope to pass, as well 
as esophagitis and Z-line above the diaphragmatic 
clamping in both patients.

Two apparently healthy patients, with no history of 
surgery or ingestion of any caustic substance, pre-
sented with progressive dysphagia, with a symptom 
evolution time of between 9 and 12 months. The con-
trasted study showed stenosis of the esophageal low-
er third (Fig. 4). Pre-operative endoscopy corroborated 
esophageal stenosis with the presence of esophagitis 
(Fig. 5).

The other patient, who had no surgical history, had 
a 2-year history of gastroesophageal reflux symptoms, 
characterized by cough, bronchospasm, pyrosis and 
sialorrhea and had received different medical treat-
ments with no response. An esophagogastroduodenal 
series was performed that showed the presence of a 
migration-related hiatal hernia, which was confirmed 
by endoscopy.

All patients underwent impedance pH monitoring, 
which reported the presence of pathological acid re-
flux in all of them.

Figure 2. Appearance of the 4.5-cm neoesophagus.

Figure  3. Creation of the new fundoplication around the elongated 
esophagus portion.
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The true short esophagus diagnosis was estab-
lished by trans-operative endoscopy in all patients.

On average, 4.5-cm neoesophagus was obtained. 
Surgical time ranged from 120 to 150 min. There were 
no trans-operative complications. Without dehiscence 
or fistulas present, oral route was started on day 5 
with clear fluids and a soft food diet in all patients, 
with adequate tolerance. Hospitalization time ranged 
from 6 to 8 days.

In the three patients with stenosis, these were re-
solved with two dilation sessions in two patients and 
with four dilation sessions in another patient, started 
on postoperative day 15, with one dilation session 
carried out per week. There was no stenosis recur-
rence in any of these children.

The longest follow-up time was 10 years in one pa-
tient and the shortest was 8 months, which is the time 

elapsed from the operation to the time this publication 
was prepared.

In six patients with minimum follow-up of 1 year, 
gastroesophageal reflux symptoms disappeared; they 
adequately tolerate the oral route and do not receive 
any antacid medication.

Two patients with a history of fundoplication migra-
tion who underwent Collis-Nissen surgery 12 and 20 
months before this publication, still refer abdominal 
pain and occasional heartburn that improves with ant-
acid administration.

All patients underwent control endoscopy at 6 
months and seven children at 12 months postopera-
tively, with no evidence of stenosis. In those patients 
who had had it or reflux-associated inflammation in 
all, there was also competence of the new esophago-
gastric junction and fundoplication integrity during the 
endoscopic maneuver (Fig. 6).

Discussion

Nissen fundoplication controls gastroesophageal re-
flux disease in 95% of patients. For its correct perfor-
mance, the gastric fundus must be placed 2-3 cm 
above the esophagogastric junction10.

When obtaining 3 cm of abdominal esophagus with-
out tension is not possible despite a wide mediastinal 
dissection, it should be recognized that it is a true 
acquired short esophagus2,3 that requires some form 

Figure 5. Pre-operative stenosis endoscopic image.

Figure 6. Post-operative contrasted study with stenosis resolution.

Figure 4. Pre-operative contrasted study where esophageal stenosis 
is appreciated.
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of different treatment to control gastroesophageal 
reflux, just as it was established in the patients de-
scribed in this work.

There are numerous publications on the treatment 
of short esophagus in adults, but in children they are 
scarce; hence, the frequency of this condition in pe-
diatric patients is not known4,5.

In 1957, Collis8 published a technique whereby the 
esophagus is lengthened with the stomach lesser cur-
vature, which was later complemented by a Nissen-
type anti-reflux procedure.

This procedure has been safely performed using min-
imally-invasive approaches in adult patients9. Vargas et 
al.11 reported this technique for patients with esopha-
geal atresia in open surgery, while Rothenberg and 
Chin5 published the application of this technique by 
laparoscopic approach, with good results in children 
with gastroesophageal reflux and short esophagus as-
sociated with esophageal atresia.

In this work, we found that this technique is also 
useful when short esophagus occurs in children with 
fundoplication migration and in patients with severe 
gastroesophageal reflux associated with stenosis.

In adults, this operation requires a combined approach 
that involves inserting the stapler through the chest. 

In this work, we demonstrate that it is possible to 
safely perform this procedure by an exclusively ab-
dominal approach, which favors better recovery.

True short esophagus diagnosis depends on intra-
operative findings. Pediatric surgeons must recognize 
this situation when practicing any anti-reflux proce-
dure to be able to offer adequate treatment and pre-
vent fundoplication displacement.

In this work, we found that the Collis-Nissen proce-
dure practiced using an exclusively abdominal mini-
mally-invasive approach associated with the use of 
mechanical sutures showed no complications, such 
as bleeding or suture line dehiscence. Furthermore, 
we also found that this procedure controlled the symp-
toms caused by reflux.

Control of the disease without the presence of com-
plications shows that the Collis-Nissen approach is a 

safe and efficacious procedure in the treatment of 
reflux in children with short esophagus.
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