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ABSTRACT 

Background: Corrosive esophageal stricture is a type of esophageal stricture caused by the ingestion of corrosive 

substances, such as caustic soda or battery acid. This can cause injury to the lining of the esophagus, leading to scarring and 

narrowing of the esophagus. Treatment typically involves dilating the stricture using an endoscope, or surgery to remove 

the scar tissue. The conservative treatment of strictures generally seems to be effective and safe for relieving dysphagia both 

in the short and long term. Objective: To determine the mean number of dilatations of corrosive esophageal strictures to 

achieve adequate dilatation (up to 14mm). Study Design: Descriptive case series study. Settings: Department of 

Gastroenterology, Shalamar Hospital, Lahore Pakistan. Duration: 6 months, from February 2021 to July 2021. Methods: 

Esophageal dilatation was performed as an ambulatory procedure using conscious sedation and topical pharyngeal 

anesthesia. Dilatation was done under fluoroscopic guidance using Savary Gilliard dilators over the guide wire. All the 

outcomes were noted. The collected data was entered and analyzed on SPSS 21. Results: The mean age of the patients was 

36.67±15.56 years, Male to female ratio of the patients was 1.4:1. 1-2 dilations was in 24(20%) patients, 2-3 dilations in 32 

(26.7%), 3-4 in 32 (26.7%) and >4 dilation were in 32(26.7%) patients. A statistically insignificant difference was found between 

the adequate dilation with, age, gender, and marital status, i.e., (p= >0.05). Conclusion: Wire guided savary dilatation was 

observed to be the safe, effective and non-invasive technique. The successful adequate dilation for corrosive esophageal 

stricture achieved in 50.83% of the case. Although a significant proportion of patients (26.7%) required multiple dilations. 

Keywords: Adequate dilation, Corrosive esophageal, Stricture. 

 
INTRODUCTION 

sophageal stricture is a narrowing of the esophagus 
due wall fibrosis,1 the muscular tube that connects the 

mouth to the stomach. Because of the significant impact it 
has on patients' quality of life, esophageal stenosis is a 
significant medical issue that necessitates therapeutic 
remedies that, on their own, have the potential to 
negatively impact patients' essential conditions as well as 
their quality of life permanently.2  

Corrosive esophageal stricture is a type of esophageal 
stricture caused by the ingestion of corrosive substances 

that are commonly accessible,3 such as caustic soda or 
battery acid. This can cause injury to the lining of the 
esophagus, leading to scarring and narrowing of the 
esophagus. Intake of corrosive compounds has been 
overlooked as a major threat to public health in several 
regions of the world for a very long time.4 Studies 
conducted in western nations found a higher proportion 
of unexpected alkaline accidents, with 80% of cases 
occurring in pediatric populations.4,5 However the intake 
of corrosive substances is one of the most prevalent 
factors in the development of strictures of upper GI 
among children.6  
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In developing nations, these chemicals are available for a 
low price, can be purchased over the counter, without a 
license, and are frequently not labelled with warnings 
regarding potential biosafety risks.6 The problem is made 
worse by low literacy rates and widespread ignorance. It 
is believed that alkaline chemicals seem to be more 
accountable for the development of esophageal stricture 
in around 41.5% of cases, as contrasted to acids as 30.7% 
of cases.7 Symptoms of corrosive esophageal stricture 
may comprise the swallowing difficulty, the sensation of 
food becoming lodged in the throat, chest pain, and 
weight loss. Management for esophageal stricture is 
typically lengthy and challenging, and the likelihood of 
successful treatment typically depends on the features of 
the patient's esophageal stricture.7 The majority of 
medical experts believed that endoscopy was the most 
important step in establishing a diagnosis of caustic 
ingestion. Early endoscopy is recommended in every case 
of CSI and should be performed within 24 to 48 hours 
after the time of ingestion. This test is accurate for 
identifying the formation of strictures in the future.7,8 
However, the conservative administration's approach to 
strictures is viewed as an effective and risk-free approach 
for the reduction of dysphagia in the short term as well as 
the long term.9 The preferred treatment approach for 
benign esophageal strictures is endoscopic dilatation, 
however, the most appropriate dilatation technique and 
the type of stricture that can be effectively treated remain 
a topic of debate.9 Endoscopic dilatation seems to be the 
primary treatment that is suggested, and surgery is only 
performed when endoscopic dilatation has failed.10 Push 
kind dilators and balloon dilators are the kind of dilators 
that are utilized in the dilatation by endoscopy. Mercury- 
or tungsten-loaded bougies or wire-guided bougies are 
the components of a push type dilator (Savary-
Guilliard).11 Esophageal dilatation with the use of wire-
guided dilators is the primary component of the 
treatment.12 Therefore this study has been conducted to 
determine the effectiveness of savary guided dilatation of 
corrosive esophageal stricture in terms of number of 
dilatations to achieve adequate dilatation (up to 14mm) in 
our population.  

METHODS 

The descriptive case series study was conducted at the 
department of gastroenterology, Shalamar Hospital, 
Lahore Pakistan. The study duration was six months, 
from February 2021 to July 2021. Non-probability 
consecutive sampling technique was used. All the 
patients of age between 13 to 65 years, both gender, 
history of intake of corrosive with dysphagia and patients 
who took corrosive in last 2 years and in dilatation 
program were included.  

Patients who are suffering from malignancy or terminal 
illness, mentally handicapped/retarded patients and 

who did not agree to participate in the study were 
excluded. A sample size of 120 cases was calculated with 
a 95% confidence interval, 75 marginals of error, and an 
expected percentage of adequate dilatation of 8.4%.13  

Informed and written consent was taken. Detailed 
information about the type of corrosive agent, intent, and 
amount was taken. Endoscopic and radiological 
investigations were done to pinpoint the exact location of 
the stricture and measure its duration. Dilatation of the 
esophagus was carried out as an outpatient procedure 
under the supervision of a physician using procedural 
sedation and local pharyngeal anesthesia. Six hours 
before the surgery, cases were instructed to avoid eating 
or drinking anything by mouth in order to maintain a 
clear view and reduce the risk of aspiration. Following 
fluoroscopic supervision, Savary Gilliard dilators were 
passed across the guide wire in order to perform the 
dilatation. The placement of a standard guide wire is 
facilitated using fluoroscopy and an endoscope, reaching 
up to the antrum. Once the guide wire was securely in 
place, the endoscope was removed, and dilatation was 
carried out after every two weeks by Savary Gilliard 
dilators of progressive size in multiple sessions until the 
esophagus was dilated up to 14 mm. Adequate dilatation 
was considered when the lumen was dilated up to 14 mm 
as per the endoscopic examination. It was assessed at the 
time of the intervention. The collected data was analyzed 
using SPSS version 21.0.  

RESULTS 

The mean age of the patients was 36.67±15.56 years. Out 
of all, males were 58.33% and females were 41.67% and 
male to female ratio of the patients was 1.4:1. 69(57.5%) 
patients were married, 40(33.3%) patients were 
unmarried and 11(9.2%) patients were divorced/ 
widowed. According to our study, the bleach type of 
corrosive agent was found in 31(25.8%) patients, the toilet 
cleaner type was present in 30 (25%), the drain cleaner 
was present in 18(15%) patients, the window cleaner type 
was present in 22(18.3%) patients, and other types were 
found in 19(15.8%) patients. Distance from incisor<10cm 
and 10-20 cm was noted in 31(25.8%) patients 
respectively, 20-30 & 30-40 cm distance was noted in 
29(24.2%) patients. 1-2 dilations were in 24(20%) patients, 
and 2-3 in 32(26.7%), 3-4 in 32(26.7%), and >4 dilations 
were in 32(26.7%) patients, respectively. (Table 1) 

Adequate dilation was found in 61(50.83%) patients, and 
inadequate dilation was found in 59(49.17%) patients. 
(Figure 1) 

Adequate dilation was statistically insignificant 
according to age, gender, and type of corrosive agent (p = 
>0.05), while it was statistically significant according to 
distance from incisors (p = 0.058). (Table 2) 
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Table 1: Descriptive statistics of demographic 
characteristics of patients (n=120) 

Variables Statistics 

Age (mean ± SD) 36.67 ± 15.56 years 

Gender 
Male 70 (58.33%) 

Female 50 (41.67%) 

Marital 
status 

Married 69 (57.5%) 

Unmarried 40 (33.3%) 

Divorced / Widow 11 (09.2%) 

Type of 
corrosive 
agent 

Bleach 31 (25.8%) 

Toilet cleaner 30 (25.0%) 

Drain cleaner 18 (15.0%) 

Window cleaner 22 (18.3% 

Others 19 (15.8%) 

Distance 
from 
incisors 

<10cm 31 (25.8%) 

10-20cm 31 (25.8%) 

20-30cm 29 (24.2%) 

30-40cm 29 (24.2%) 

Number of 
dilatation 

1-2 24 (20.0%) 

2-3 32 (26.7%) 

3-4 32 (26.7%) 

>4 32 (26.7%) 

 
Figure 1: Patients distribution of adequate dilation 

 
 
Table 2: Comparison of adequate dilatation with age 
(years) 

Variables 

Adequate 
Dilatation 

p-
value 

Yes No Total 

Age 
(years) 

≤ 40 35 36 71 
0.685 

>40 26 71 49 

Gender 
Male 39 31 70 

0.206 
Female 22 28 50 

Type of 
corrosive 
agent 

Bleach 15 16 31 

0.869 

Toilet cleaner 14 16 30 

Drain cleaner 11 7 18 

Window cleaner 12 10 22 

Other 9 10 19 

Distance 
from 
incisors 

<10cm 13 18 31 

0.058 
10-20cm 15 16 31 

20-30cm 21 8 29 

30-40cm 12 17 29 

 

DISCUSSION 

Corrosive esophageal stricture is a medical condition that 
occurs when the esophagus, the muscular tube that 
connects the mouth to the stomach, becomes narrowed 
due to injury from the ingestion of corrosive substances. 
Treatment for corrosive esophageal strictures typically 
involves dilating, or widening, the structured area. This 
can be done using a variety of techniques, including 
balloon dilatation, bougie dilation, or the placement of 
stents. In severe cases, surgery may be required to remove 
the damaged portion of the esophagus and reconstruct it. 
This study has been done to evaluate the mean number of 
dilatations of corrosive esophageal strictures to achieve 
adequate dilatation (up to 14mm). Both the guide wire's 
implantation and dilation must be done correctly for the 
esophageal dilation to be successful. The long-term 
outcome for patients following adequate initial dilatation 
is unclear, and there is a lack of knowledge regarding the 
long-term achievement of dilatation. In this study, 
adequate dilation was found in 61(50.83%) patients, 1-2 
dilations were in 24(20%) patients, and 2-3, 3-4, and >4 
dilations were done in 32(26.7%) patients, respectively. In 
the comparison of this study, Isa HM et al13 observed that 
endoscopic dilatation is an efficient and safe treatment 
option for children who have esophageal strictures. 
However, the rate of success varies depending on the 
operator.13 In the study by Piotet E et al14 observed that 
the Savary-Gilliard technique was able to perform 
pharyngeal and esophageal dilations without causing 
any adverse effects. In the study by Khan SH et al15 
reported that the Savary-Gilliard dilator was used to 
widen the airways of one hundred fifty individuals who 
had a dysphagia score of two or above, and there was a 
significant reduction in dysphagia in 132 participants. 
One study16 includes 47 patients and shows adequate 
dilatation in 93.6% with a mean number of dilatations of 
8, while another study17 includes only 16 patients and 
shows adequate dilatation in 81.4% with a mean number 
of dilatations of 6.06±5.06). But no local study available 
regarding this issue. In the line of this series Ahmad M et 
al11 conducted the study to determine the efficacy and 
safety of Savary-Guilliard dilators in the treatment of 
caustic esophageal strictures there in absence of 
fluoroscopic evaluation and they observed that the use of 
Savary Guilliard dilators to dilate the corrosive 
esophageal strictures does not require the use of a 
fluoroscope, and this method is both effective and safe. 
Our findings were also in accordance with the studies.18,19  

In this study, the patients' average age was 36.67±15.56 
years, and males were in the majority 58.33%, while 
females were 41.67%. Male to female ratio of the patients 
was 1.4:1. On the other hand, Ahmed M et al11 reported 
that the patients' average age was 28.7 ± 2.31 years, and 
inconsistently, they found females in the majority 66.1% 

61 (50.83%)

59 (49.17%)

48.00%

48.50%

49.00%

49.50%

50.00%

50.50%

51.00%

Yes No
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compared to males 33.9%. In the study by Khan SH et al15 
reported that the average age of the individuals was 26.72 
± 5.61 years and female were in majority 78.7%. Both 
males and females can develop corrosive esophageal 
strictures. However, the risk of developing this condition 
may vary based on factors such as age, overall health, and 
the type and amount of the corrosive substance ingested. 
It is important to note that the treatment and prognosis of 
corrosive esophageal strictures depend on several factors, 
including the type and severity of the corrosive substance 
ingested, the length and location of the stricture, and the 
individual's overall health of the individual. To prevent 
the development of corrosive esophageal strictures, it is 
important to avoid ingesting corrosive substances, and to 
seek immediate medical attention if it is suspected that 
any has ingested a harmful substance. 

CONCLUSION 

Wire guided savary dilatation was observed to be the 
safe, effective and non-invasive technique. The successful 
adequate dilation for corrosive esophageal stricture 
achieved in 50.83% of the case. A significant proportion 
of patients (26.7%) required multiple dilations >4. Certain 
forms of strictures remained difficult to treatments and 
required multiple dilation procedures to be performed. 
However, its effectiveness can vary depending on the 
severity and complexity of the stricture and the skill of 
the operator. 

LIMITATIONS 

The procedure can be uncomfortable and painful, and 
patients may experience significant discomfort during 
and after the procedure. The procedure requires 
specialized training and expertise, and the success of the 
procedure may be limited by the skill of the operator. 
Practitioner should discuss the risks and benefits of the 
procedure to determine the best course of action. 

SUGGESTIONS / RECOMMENDATIONS 

Further large-scale studies are recommended specially at 
local level to prove the findings   

CONFLICT OF INTEREST / DISCLOSURE 

None. 

ACKNOWLEDGEMENTS 

We would like to acknowledge the invaluable 
contributions of our colleagues and collaborators who 
assisted with data collection and analysis. 

REFERENCES 

1. Prawono DH, Widodo B, Nusi IA, Setiawan PB, Purbayu H, 
Sugihartono T, Maimunah U, Kholili U, Vidyani A, Miftahussurur 

M, Thamrin H. Management of a Patient with Esophageal Stricture 
after Drinking Strongly Acidic Water. IMRM 2017; 425-431 

2. Sweed AS, Fawaz SA, Ezzat WF, Sabri SM. A prospective 
controlled study to assess the use of mitomycin C in improving the 
results of esophageal dilatation in post corrosive esophageal 
stricture in children. International Journal of Pediatric 
Otorhinolaryngology. 2015;1;79(1):23-5. 

3. De Lusong MA, Timbol AB, Tuazon DJ. Management of 
esophageal caustic injury. World journal of gastrointestinal 
pharmacology and therapeutics. 2017 May 5;8(2):90. 

4. Anand N, Sharma A, Shah J, Kochhar R, Singh SM. Quality of life 
in patients of corrosive esophageal stricture treated with 
endoscopic dilatation. JGH Open. 2021 Feb;5(2):301-6. 

5. Chirica M, Bonavina L, Kelly MD, Sarfati E, Cattan P. Caustic 
ingestion. Lancet. 2017; 389: 2041– 52. 

6. Sarma MS, Tripathi PR, Arora S. Corrosive upper gastrointestinal 
strictures in children: difficulties and dilemmas. World Journal of 
Clinical Pediatrics. 2021 Nov 11;10(6):124. 

7. Mantho P, Engbang JP, Awono CD, Essola B, Kamguep T, Noah 
DN, Ngowe MN. Caustic Esophageal Strictures in Children: 
Diagnosis, Treatment and Evolution in the City of Douala. Journal 
of Surgery and Research. 2022;5(3):486-93. 

8. Abdelhay S, Moussa M, Elsherbeny M. Caustic esophageal 
stricture from diagnosis to cure. Clin Surg Res Commun 42 (2020): 
10-17. 

9. Cox J, Winter R, Maslin S, Jones R, Buckton G, Hoare R, et al. 
Balloon or bougie for dilatation of benign oesophageal stricture? 
An interim report of a randomised controlled trial. Gut. 
1988;29(12):1741-7 

10. Joshi P, Yadav R, Dangi A, Kumar P, Kumar S, Gupta V, Gupta V, 
Chandra A. Corrosive esophageal strictures: from dilatation to 
replacement: a retrospective cohort study. Dysphagia. 2020; 35:558-
67. 

11. Ahmad M, Janjua FI, Ayub M. Comparing the Safety & Efficacy of 
Savary-Gilliard and Balloon Dilatators in Corrosive Esophageal 
Strictures. P J M H S 2019;13;2;249-51 

12. Abdelhay S, Moussa M, Elsherbeny M. Caustic esophageal 
stricture from diagnosis untill cure. Clinical Surgery Research 
Communications. 2020 Jun 29;4(2):10-7. 

13. Isa HM, Hasan KA, Ahmed HY, Mohamed AM. Efficacy and safety 
of endoscopic esophageal dilatation in pediatric patients with 
esophageal strictures. International Journal of Pediatrics. 
2021;2021. 

14. Piotet E, Escher A, Monnier P. Esophageal and pharyngeal 
strictures: report on 1,862 endoscopic dilatations using the Savary-
Gilliard technique. European archives of oto-rhino-laryngology. 
2008 Mar;265:357-64. 

15. Khan SH, Younas MY, Waseem MA, Saleem S, Jabbar S, Ullah A. 
Effectiveness of Endoscopic Dilatation for Corrosive Oesophageal 
Strictures. Pakistan Journal of Medical & Health Sciences. 2022 
Aug 31;16(06):955-. 

16. Broor S, Raju G, Bose P, Lahoti D, Ramesh G, Kumar A, et al. Long 
term results of endoscopic dilatation for corrosive oesophageal 
strictures. Gut. 1993;34(11):1498-501 

17. Qureshi S, Ghazanfar S, Leghari A, Tariq F, Niaz SK, Quraishy MS. 
Benign esophageal strictures: Behaviour, pattern and response to 
dilatation. JPMA The Journal of the Pakistan Medical Association. 
2010;60(8):656 

18. Hernandez LJ, Jacobson JW, Harris MS. Comparison among the 
perforation rates of Maloney, balloon, and savary dilation of 
esophageal strictures. Gastrointestinal endoscopy. 2000 Apr 
1;51(4):460-2. 

19. Bhatt VR, Kakrani AL. A Clinical Study of the Use of Savary 
Gilliard Dilators in Corrosive Esophageal Strictures without the 
Use of Fluoroscopy: A Reality in Resource Limited Settings in a 
Developing Country. Journal of Digestive Endoscopy. 2018 
Oct;9(04):159-64.

 


