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Cocukluk Cag1 Ozofagus Darliklarda Tekrarlanan Savary-Gilliard Buji
Dilatasyonlar1 Etkili Midir?

Repeated Bougie Dilation with Savary-Gilliard Dilators in the Treatment of
Pediatric Esophageal Strictures: How Effective is it?
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GIRIS ve AMAC: Cocukluk ¢ag1 6zofagus darliklar ile ilgili veriler yetersizdir. Bu ¢alismada amag,
cocukluk c¢aginda farkli sebeplerden dolay1 olusan 6zofagus darliklarinda tekrarlanan Savary-Gilliard

buji dilatasyon islemlerinin etkinligini saptamaktir.

YONTEM ve GERECLER: 2012-2018 yillar1 arasinda 6zofagus darligi saptanan ve tekrarlanan buji
dilatasyon programina alinan hastalar retrospektif olarak incelendi. Hastalarin demografik 6zellikleri,
sikayeti, darligin uzunlugu, etyolojisi, yeri, uygulanan endoskopik dilatdrlerin ortalama gapi-uygulama

sayisi, uzun dénem kontrol sonuglar1 ve komplikasyonlar1 degerlendirildi.

BULGULAR: Calismaya dahil edilen 25 hastanin 15 (%60)’i erkek, 10 (%40)’i kiz ve ortanca yas 24
(5-132) ay idi. Hastalarin hepsi yutma gii¢liigii sikayeti ile bagvurdular. Etyolojide en sik (n=18, %72)
neden 6zofagus atrezi cerrahisi komplikasyonuydu. Uygulanan buji dilatorlerin ¢ap1 ortalama 11,4+2,32
(5-15) mm olup; her hasta i¢in 2,2 (1-7) defa dilatasyon islemi gergeklestirildi. Dar 6zofagus
segmentinin ortalama uzunlugu 15,84+7,97 (5-32) mm idi. Hastalarin bir yillik izlemlerinde 21 (%84)

hastada sikayetleri tamamen gecti. Higbir hastamizda komplikasyon goriilmedi.

TARTISMA ve SONUC: Ozofagus darhig1 gelisen cocuk hastalarda endoskopik buji dilatasyonu ideal bir
tedavi yontemidir. Savary-Gilliard dilatorleriyle tekrarlanan buji dilatasyonu basit, pratik, uygun

maliyetli ve etkili bir tekniktir.

Anahtar Kelimeler: Ozofagus, darlik, dilatasyon, Savary-Gilliard buji, cocuk.
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SUMMARY

INTRODUCTION: Data on pediatric esophageal strictures is limited. The aim of this study was to
investigate the efficiency of repeated bougie dilation with Savary-Gilliard dilators in the treatment of

pediatric esophageal strictures caused by various etiologies

METHODS: The retrospective study included patients who underwent bougie dilation with Savary-
Gilliard dilators due to esophageal strictures between January 2012 and July 2018. Demographic and
clinical characteristics including age, gender, stricture length, etiology and localization, mean diameter
of endoscopic dilators, mean number of endoscopies, and long-term outcomes and complications were

reviewed for each patient.

RESULTS: The 25 patients comprised 15 (60%) boys and 10 (40%) girls with a median age of 24 (range,
5-132) months. Dysphagia was the only presenting symptom in all the patients. The most common
etiology was primary repair of esophageal atresia (n=18; 72%). Mean dilator diameter was 11,4+2,32
(range, 5-15) mm and the mean number of endoscopies performed was 2,2 (range, 1-7) per patient. The
mean length of the narrow esophageal segment was 15,84+7,97 (range, 5-32) mm. The complaints were
completely resolved in 21 (84%) patients over a one-year follow-up period. No complication occurred

in any patient.
DISCUSSION and CONCLUSION: Endoscopic bougie dilation is an ideal treatment method for
pediatric esophageal strictures. Repeated bougie dilation with Savary-Gilliard dilators is a simple,

practical, cost-effective,and effective technique.

Keywords: Esophagus, stricture, dilation, Savary-Gilliard bougie, pediatric.
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Introduction

Esophageal strictures can have numerous causes including esophageal and gastric surgeries, caustic
ingestions, collagen vascular disease, and infectious esophagitis (1). Dysphagia is the most common
symptom of esophageal strictures and the diagnosis is primarily established by appropriate imaging
studies followed by endoscopy (2,3). Prior to surgical intervention, dilatation is attempted as the initial
treatment, which is often performed using bougie dilators at varying sizes depending on the size of the
stricture (4,5).

In this study, we aimed to investigate the efficiency of repeated bougie dilatation with Savary-Gilliard
dilators in the treatment of pediatric esophageal strictures caused by various etiologies and also to
contribute to the literature by presenting our experience in the administration of these dilatations in
pediatric esophageal strictures.

Methods

The retrospective study included patients who underwent bougie dilatation with Savary-Gilliard dilators
due to esophageal strictures in the Pediatric Gastroenterology and Pediatric Surgery Clinics at Yuzuncu
Yil University Medical School between January 2012 and July 2018. Demographic and clinical
characteristics including age, gender, stricture etiology and localization, mean diameter of endoscopic
dilators, mean number of endoscopies, mean length of stricture and long-term outcomes and
complications were reviewed for each patient.

The diagnosis of esophageal strictures was established using esophageal barium radiography (Figure 1).

Figure 1. Barium esophagogram in patient shows a focal stricture
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All the sessions were performed under general anesthesia and the stricture orifice was viewed by flexible
endoscopy (FUJINON FUJIFILM Corporation 2500) (Figure 2).

Figure 2. Endoscopic view for focal stricture

By laryngoscopic monitoring of the esophagus, a guidewire was passed down to the distal end of the
esophagus. The dilatation process was initiated using a Savary-Gilliard bougie dilator lubricated with
vaseline, at a smaller size according to the age and body weight of the patient (Figure 3). After each
dilatation, the dilator was cleaned with a moist sponge to assess bleeding. The dilator was upsized in
consecutive steps and the “rule of three” was applied in each session. Length of stenosis was estimated
by endoscopic imaging and radiography. The patient was followed up for 24 h for bleeding control and
due to the risk of esophageal perforation and other complications. The sessions were performed

according to the severity of dysphagia at four to six week intervals.
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Figure 3. The Savary-Gilliard bougie dilators and equipments

The dysphagia score was used for this purpose (Table 1) (6). Early dilatation was performed in patients
with a dysphagia score greater than 2. successful dilatation was defined as having no difficulty in

swallowing solid food over a period of six months.

Table 1. Dysphagia score

Dysphagia score Description

No dysphagia: able to eat normal diet

Moderate passage: able to eat some solid foods

0

1

2 Poor passage: able to eat semi-solid foods

3 Very poor passage: able to swallow liquids only
4

No passage: unable to swallow anything

Rule of three: This rule is only applied to wire-guided bougie dilators, not to balloon dilators. An ideal
dilatation procedure is performed by starting with a bougie dilator that has nearly the same diameter as
the lumen and to continue with progressively larger dilators until resistance to the passage of the dilator
is encountered. The dilator that leads to resistance to passage is labeled as the first dilator, and
subsequently, second and third dilators of successive size are administered, thereby totaling three
dilators. Moreover, care should be taken to avoid skipping a dilator size (7).
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Ethics Approval: The study was conducted in accordance with the 1964 Declaration of Helsinki and was
approved by the local ethics committee (Ethics approval number 09-11-2018/08). Also in the study,
informed consent was obtained from the legal guardians of all individual participants.

Statistical analysis: Data were analyzed using SPSS for Windows version 21,0 (IBM Statistics, Armonk,
NY). Continuous variables were expressed as mean, standard deviation (SD), minimum, and maximum.
Categorical variables were expressed as frequencies and percentages. Comparison of continuous
variables with regard to dilatation success was performed using Student-T test. Relationships between
categorical variables were determined using the Chi-square Test. A p-value <0,05 was considered as
statistically significant.

Results

The 25 patients comprised 15 (60%) boys and 10 (40%) girls with a median age of 24 (range, 5-132)
months. Dysphagia was the only presenting symptom in all the patients. The most common etiology was
primary repair of esophageal atresia (n=18; 72%), followed by caustic ingestions (n=5; 20%), and
surgery of hiatal hernia (n=2; 8%). In terms of dilatation success, a significant effect was not observed
in the patients (p=0,62).

Mean dilator diameter was 11,4+2,32 (range, 5-15) mm and the mean number of endoscopies performed
was 2,2 (range, 1-7) per patient. As the dilator diameter and the number of endoscopies increased, the
dilatation success also increased (p=0,01). However, mean length of stricture was 15.84+7.97 (range, 5-
32) mm, and there was a negative correlation between length of stricture and dilatation success (p=0,54).
The stricture was localized in the cervical esophagus in 21 (84%) and in the thoracic esophagus in 4
(16%) patients.

No pneumothorax or other complications were detected in the anterior-posterior chest radiography
obtained after the procedure. In additionally, no complications such as esophageal perforation, chest
pain, vomiting or mortality occurred in any patient. The complaints were resolved (dysphagia score: O-
1) in 21 (84%) patients over a one-year follow-up period while the remaining 4 (16%) patients that
dysphagia scores >2, are still being treated.

Discussion

The first dilatation reported in the literature was performed by pushing “whale bone” down the
esophagus in the 17" century by an Italian anatomist known as Fabricius ab Aquapendente, who used a
wax bougie as a rigid dilator. The bougienage procedure for the dilatation of esophageal strictures was
first published in 1821 (8).
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Esophageal stricture can be caused by numerous etiologies including primary repair of esophageal
atresia, caustic ingestions, esophageal fibrosis and scarring secondary to gastric surgery (9). In our
patients, primary repair of esophageal atresia was the most common etiology. Moreover, the inclusion
of the cases caused by caustic ingestions and hiatal hernia surgery was considered to widen the patient
spectrum of the study.

Esophageal stricture may result in several complications including dysphagia, food impaction, and chest
pain (7). Progressive dysphagia to solid food is the most common cardinal symptom (2,7). In our
patients, dysphagia was the only presenting symptom, which could be attributed to the fact that all the
patients were follow-up patients and thus the symptoms other than dysphagia were promptly managed
before becoming apparent. Moreover, all of our patients were too young to describe symptoms such as
odynophagia.

The diagnosis of esophageal strictures is primarily established by appropriate imaging technigues
followed by endoscopy (3). Of these techniques, barium esophagography is the primary method of
choice which provides information on the number, length and diameter, and localization of lesions at
the stricture site and on the presence of other lesions, whether the esophageal wall is regular, and the
lumen diameter. The data obtained on esophagography should be merged with endoscopic findings.
Endoscopy is often performed prior to dilatation when no additional suspicion is detected on barium
esophagography. Endoscopy is typically used for the confirmation of the diagnosis and also for
treatment. Moreover, endoscopy is more sensitive than barium esophagography in the detection of
mucosal lesions that are likely to be missed (9). In our study, the patients were primarily diagnosed by
barium esophagography. However, endoscopy was performed only in the patients whose parents
provided a written consent. In two patients, the initial dilatations were performed using endoscopy.
Prior to surgical intervention, dilatation should be attempted as the initial treatment (4). Dilatations often
performed using Savary-Gilliard bougie dilators at varying sizes depending on the size of the stricture
(5,9). The “rule of three” should be followed in each session to ascertain the safety of dilatation (7). The
dilatation sessions can be performed at four to six week intervals (5,10,11). However, there are some
other reports suggesting that the sessions should be performed at two to three week intervals (12). In our
study, no surgical intervention was performed in any patient both before and after dilatation and the
sessions were performed at four to six week intervals, as suggested by the majority of the studies in the
literature. Moreover, the “rule of three” was followed for each patient and no additional rigid
intervention was performed in any patient.

The goal of dilatation is to achieve an esophageal diameter of >12,8 mm in children aged younger than
5 years and a dimeter of >14 mm in older children to allow regular food intake (5). In our patients, the
mean dilator size was 11,4 mm in children aged younger than five years and 14,3 mm in older children.
Dilatation is commonly performed with balloon and bougie dilators. Although balloon dilators provide
only segmental benefit at best, bougie dilators can dilate through the entire length of the esophagus.

Moreover, balloon dilators are generally more costly compared to bougie dilators and also lead to
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increased risk of radiation exposure (11). In contrast, bougie dilators are cost-effective, reusable, and
also provide dilatation to the extent of their diameters by applying force in both the longitudinal and
radial planes (13). In our patient, we preferred bougie dilators since we had relatively greater experience
in the use of these dilators and because they are less costly compared to balloon dilators. Moreover, it
should be recognized that balloon dilators cannot achieve the expansion achieved by bougie dilators
even when inflated to their maximum extent (13).

A number of complication can occur during dilatation, including hemorrhage, aspiration, and
pneumothorax (4,9). Moreover, perforation at the stricture site is the most common cause of mortality
(10). For these reasons, excessive force should be avoided during endoscopy (14). In our patients, the
dilator was cleansed with a moist sponge after each dilatation to assess bleeding. When blood was
detected on the dilator after removing, the dilatation procedure was terminated for that patient, in order
to avoid esophageal perforation and hemorrhage. Furthermore, anterior-posterior chest radiography was
performed to achieve prompt diagnosis of pneumothorax. Due to these measures, ho complication or
mortality occurred in any of our patients.

The present study is limited due to its small patient population and retrospective; however, the sole
inclusion of pediatric patients could be considered as a remarkable strength of our study.

In conclusion, endoscopic bougie dilatation is an ideal treatment method for pediatric esophageal
strictures. Repeated bougie dilatation with Savary-Gilliard dilators is an effective, simple, practical and
cost-effective technique. Moreover, performing this technique over a wire and cleansing the dilator with

a moist sponge after each dilatation could be useful in the reduction of complications.
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