
INTRODUCTION

Exposure to chemical agents is a serious problem
in different age groups. While ingestion occurs as
an accidental exposure in children, adult exposure
is mostly intentional, although it may also occur
as an accident. In adults, corrosive esophagitis is
usually seen in the 2nd and 3rd decades. The conse-
quences of ingestion are more devastating if it oc-
curs intentionally. In underdeveloped and develo-
ping countries like ours, the adult population can

ingest accidentally, since chemical agents are sold
in ordinary bottles without any precautions and,
furthermore, these toxic agents can be preserved
in refrigerators by the families (1).  According to
one study, among the people who ingested chemi-
cal agents in our country, 83.7% of males and 61%
of females ingested them accidentally (2). Ingesti-
on of chemical agents can cause extensive damage
to the upper gastrointestinal tract, which may re-
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Amaç: Kimyasal madde içilmesi hastalarda ciddi sonuçlar
oluflturabilir. Bu sonuçlardan biri olan striktür geliflimini ön-
lemek için çeflitli tedavi prokolleri kullan›lmaktad›r. Biz tek ba-
fl›na konvansiyonel tedavi ile beraberinde oral yo¤un sükralfat
tedavisinin bir arada uygulanmas›n› karfl›laflt›rmak amaçl›
randomize prospektif bir çal›flma planlad›k. Yöntem: 2004-
2007 y›llar› aras›nda hastanemiz gastroenteroloji, genel cerra-
hi ve yo¤un bak›m ünitelerine kabul edilmifl evre 2b ve 3 koro-
ziv özofajiti olan hastalar çal›flmaya dahil edilmifltir. Hastalar
iki gruba ayr›lm›flt›r. Birinci gruptaki hastalara (n=8) konvan-
siyonel tedavi ile birlikte yo¤un sükralfat, ikinci gruba (n=7) ise
sadece konvansiyonel tedavi verilmifltir. 0, 21, 45, 90 ve 180.
günlerde ortaya ç›kabilecek komplikasyonlar› de¤erlendirmek
için üst gastrointestinal endoskopik inceleme uygulanm›flt›r.
Bulgular: Birinci grup hastan›n sadece bir tanesinde semptom
olarak disfajiye neden olmayan, 45. günde yap›lan üst endosko-
pide saptanan ve 9,2 mm’lik endoskopun geçifline izin veren
striktür oluflmufltur. Üçüncü ve alt›nc› ayki takiplerinde strik-
türde her hangi bir progresyon izlenmemifltir. ‹kinci grupta ise
6 hastada disfaji ve daralmaya neden olan striktür oluflumuna
rastlanm›flt›r. Sonuç: Yo¤un sükralfat tedavisi ileri evre koro-
ziv özofajiti bulunan hastalarda striktür geliflim s›kl›¤›n› azal-
tabilir. Daha fazla say›da hasta içeren gruplar ile yap›lacak ça-
l›flmalarla bulgular›m›z›n desteklenece¤ini umuyoruz.

Anahtar kelimeler: Koroziv özofajit, özofajit, özofagus striktü-
rü, sükralfat, yo¤un tedavi

Background/aims: Background/aims: Ingestion of a chemi-
cal agent is a serious problem, and several treatment protocols
to prevent stricture formation have been proposed. We conduc-
ted a randomized prospective study to evaluate the effectiveness
of oral intensive sucralfate plus conventional therapy compared
to conventional therapy alone. Methods: Fifteen patients with
stage 2b and 3 corrosive esophagitis admitted to our gastroen-
terology, general surgery and intensive care units between 2004
and 2007 were included. Patients were divided into two groups.
The patients in the first group (n=8) received intensive sucralfa-
te therapy plus conventional therapy, while the other group
(n=7) received only conventional therapy. We performed upper
endoscopic procedures on days: 0, 21, 45, 90 and 180 to identify
the emergent complications. Results: In the first group, only
one patient had stricture formation, allowing passage of a 9.2
mm endoscope and causing no dysphagia, on day 45. There was
no progression in the stricture on follow-ups at the 3rd and 6th

months. In the second group, 6 patients had stricture formation
causing narrowing and dysphagia. Conclusions: Intensive
sucralfate therapy may decrease the frequency of stricture for-
mation in patients with advanced corrosive esophagitis. Furt-
her studies with large groups of patients are required to confirm
our findings.

Key words: Corrosive esophagitis, esophagitis, esophageal
stricture, sucralfate, intensive therapy



sult in perforation and death. In the acute phase,
perforation and necrosis of the esophagus may oc-
cur, while long- term complications may be stric-
ture formation, antral stenosis or development of
esophageal carcinoma. After corrosive esophagitis,
the risk of developing esophageal carcinoma is
1000-3000 times higher than in the normal popu-
lation (3). Today, the aim of therapy in corrosive
esophagitis is to avoid development of perforation,
fibrosis and stricture formation. Stricture formati-
on can be prevented by suppressing fibrosis and
scar formation (6). In Grades 1 and 2a corrosive
esophagitis, stricture formation is rarely seen,
whereas it is common in Grades 2b and 3 esopha-
gitis (4). In caustic injuries, the role of the gastro-
enterologist is limited: to prevent stricture forma-
tion in the early phase and dilation of the narro-
wing segments if strictures occur. Since stricture
formation occurs as a result of fibrosis and inflam-
mation, the aim of the medical treatment must be
to decrease the inflammatory reaction. The outco-
me with the current medical treatment protocols
is still poor in advanced-grade esophagitis. Despi-
te medical treatment, stricture develops in 70 to
100% of the patients with Grades 2b and 3 corro-
sive esophagitis (7, 8).

Sucralfate (sucrose octasulfate complex) forms a
physical barrier between harmful agents and gas-
trointestinal (esophagus, stomach and rectal) mu-
cosa (9, 10). The well-known effects of this agent
are decreasing inflammatory response and increa-
sing mucus and prostaglandin productions. Suc-
ralfate also improves mucosal healing and tends
to adhere to the ulcerated mucosa 6-7 times more
than to the normal mucosa (11, 12).

The aim of this study was to determine the effecti-
veness of intensive oral sucralfate therapy against
stricture formation in advanced corrosive esopha-
gitis.

MATERIALS AND METHODS

Fifteen consecutive adult patients with Grade 2b
and Grade 3 corrosive esophagitis, who were ad-
mitted to the gastroenterology, general surgery
and intensive care units between 2004 and 2007,
were enrolled. The patients with perforation on
admission were excluded from the study. We diag-
nosed the perforation with fluoroscopic imaging
after oral administration of a mixture of low mole-
cular weight opaque and sterile saline in patients
with a clinical picture suspicious for perforation.

Patients were divided into two groups as Group 1
or 2 by their order of admission. Group 1 included
8 patients (4 men, 4 women) and Group 2 included
7 patients (4 men, 3 women). We classified the pa-
tients based on the grades of the damage but not
the contents of the chemical agents. All cases we-
re admitted to the hospital in the first 12 hours af-
ter ingestion, and we observed damage to all seg-
ments of the esophagus at the first endoscopy.

Both groups received parenteral antibiotics (ex-
tended spectrum antibiotic for 7 days), parenteral
proton pump inhibitor (omeprazole 40 mg iv twice
a day) and steroid therapy (12). The patients in
the first group also received intensive sucralfate
therapy. Sucralfate was administered in the follo-
wing pattern: 10 cc (2 g) sucralfate was given
every 2 hours for the first 3 days. In the following
21 days, patients received 10 cc sucralfate every 2
hours between 08:00 am to 12:00 pm and every 4
hours between 12:00 pm to 08:00 am. The oral suc-
ralfate therapy was continued for another 45 days
as 10 cc 4 times a day. In the first 3 days, both gro-
ups were allowed to take only fluids (water, juice
and milk) orally and were also given parenteral
hydration and nutrition. In Group 1, oral fluids
were given prior to sucralfate administration. Pa-
tients did not report any adverse reactions due to
sucralfate therapy. 

The patients were kept in the intensive care unit
for 24 hours for close monitoring. They were then
transferred into normal rooms for follow-up. The-
re were no serious complications such as death,
sepsis, perforation or hemorrhage in either group.

Patients were followed up for 6-24 months. Endos-
copic procedures were performed on days 0, 21, 45,
90 and 180 in both groups. We used endoscopic
classification, as shown in Table 1 (13). The endos-
copists were blind to the group allocations and the
severity of the damage of the gastrointestinal mu-
cosa before treatment. We performed frequent en-
doscopies for dilatation procedure in patients who
developed stricture. Patients who underwent sur-
gery were excluded from follow-up. 
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Grade Endoscopic Findings
1 Edema and erythema

2A Hemorrhage, erosions, blisters, ulcers with exudates
2B Circumferential ulceration
3 Multiple deep ulcers with brown, black, or gray dis

coloration
4 Perforation

Table 1. Endoscopic classification in corrosive esopha-
gitis (13)



Data are expressed as medians with interquarti-
les. Mann-Whitney U test and χ2 test were used to
assess significant differences between values in
various groups of patients, where appropriate. A
value of p<0.05 was considered statistically signi-
ficant. Data were analyzed using the SPSS for
Windows (version 9.05; SPSS, Inc., Chicago, Illino-
is, USA). 

RESULTS

The characteristics of the patients such as age,
gender and grade of esophagitis are shown in Tab-
le 2.                                                                        

In Group 1, there were 4 males and 4 females,
with a mean age of 33.5 years (24-52). Of these pa-
tients, 3 had Grade 2b esophagitis and 5 had Gra-
de 3 esophagitis. Group 2 included 3 females and
4 males, with a mean age of 31.8 years (20-55).
Three patients had Grade 2b and 4 patients had
Grade 3 esophagitis. In Group 1, only one patient
had stricture formation, which allowed passage of
a 9.2 mm endoscope, but the patient did not have
dysphagia as a symptom on day 45. Stricture was
at the second physiologic narrowing of the esopha-
gus. There was no progression in stricture diame-
ter in the follow-up endoscopies performed in the
3rd and 6th months. In the second group, 6 of the 7
patients (85%) had dysphagia as a symptom, and
esophagographies with barium swallow were per-
formed where strictures were demonstrated. Only
1-2 mm barium passage was shown through the
narrowed segments. This difference was statisti-
cally significant (p<0.001). In Group 2, 2 patients
had only one stricture in the esophagus and 2 pa-
tients had multiple strictures. Length of the stric-
tures ranged from 2 to 4 cm. Endoscopic dilation
was performed for the treatment. The narrowed
segments were dilated using plastic dilators with
diameters of 7 mm to 15 mm. In 3 of the 7 patients
who did not respond to the endoscopic dilation,
surgical treatments were required. After treat-
ment, the healed esophagus mucosae of the pati-
ents were not normal in either group in the proper
sense, with signs of damage seen. In addition, du-
ring endoscopy, the peristaltic movements of the
esophagus were seen as irregular. No relationship
was found in either group between the type of the
chemical agent digested and the grade of the da-
mage. The gastric damage seen during the endos-
copic procedures was variable. Sucralfate was not
found to be efficacious in preventing stricture for-
mation in gastric lesions in our study since there

was no difference between groups in the progressi-
on of gastric lesions or the number of patients in
whom surgical procedures were required because
of antral stricture.

The content of chemical agents ingested had no
impact on the healing process or stricture formati-
on since these agents were similar in both groups.

DISCUSSION

Corrosive esophagitis is a serious problem that oc-
curs after accidental or suicidal ingestion of house-
hold bleaches, drain cleaners, sodium hydroxide,
and hydrochloric acid. In a study conducted by
Atug et al., it was found that lye at pHs<11.5 had
no damaging effects on the esophagus mucosa,
whereas lye at pHs≥1.5 caused liquefaction necro-
sis (5).

Many experimental pharmacological agents have
been used to improve mucosal healing and prevent
stricture formation in corrosive esophagitis. Phar-
macological agents such as steroids, penicillami-
ne, heparin, indomethacin, epidermal growth fac-
tor, gamma interferon, N-acetylcysteine, estrogen,
progesterone, antibiotics, and their combinations
are used to suppress inflammation and collagen
synthesis, and to prevent fibroplasia and stricture
formation. Despite the decrease in stricture for-
mation in these experimental studies, the rate of
stricture formation seen in advanced-grade corro-
sive esophagitis is still 70-100% (6-8, 14-20).  Alt-
hough the experimental studies have documented
the efficiency of multiple agents, the current treat-
ment protocol in corrosive esophagitis is still res-
tricted to steroid, antibiotics and neutralization of
the caustic agent in the early phase (13, 21-24).  

The experimental studies have shown that stero-
ids can decrease stricture formation (13). Howell
et al. (25) showed that administering steroids in
Grade 2 and Grade 3 corrosive esophagitis decrea-
sed stricture formation. In another study, the com-
bination therapy of steroid and antibiotics in Gra-
de 2 and Grade 3 esophagitis decreased the frequ-
ency of stricture formation (26). 
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Gender Age Grade of the esophagitis
Group 1 4 females 24-52 3 patients Grade 2B

4 males Mean: 33.5 5 patients Grade 3
Group 2 3 females 20-55 3 patients Grade 2B

4 males Mean: 31.8 4 patients Grade 3

Table 2. The characteristics of the patients



In addition to the medical therapies, endoscopic
procedures are also performed in caustic injuries.
Evrard et al. (27) proposed that self-expanding
metal stents (SEMS) prevent stricture formation
in a limited number of patients with corrosive
esophagitis. They observed migration of SEMS in
50% of cases and extracted them without any
complications. 

Sucralfate is known to have multiple beneficial ef-
fects in the ulcerated gastrointestinal mucosa. It
increases the synthesis and release of prostaglan-
dins, enhances mucosal cell regeneration and epi-
dermal growth factor binding capacity, healing,
and re-epithelization, and stimulates angiogenesis
resulting in enhanced microvascularization and
circulation in the tissue. Control of the inflamma-
tion might decrease fibrosis and stricture formati-
on. The physical barrier feature of sucralfate is to
diminish inflammatory reaction and improve mu-
cosal healing (9, 10, 28). Sucralfate is a hypophilic
agent, and absorption in the gastrointestinal tract
is very poor. Sucralfate does not cause any syste-
mic adverse reactions (30). The studies about the
usage of sucralfate in corrosive esophagitis are ca-
se reports. In one of them, in a patient with Grade
2a esophagitis, it was shown that administering
sucralfate four times a day prevented stricture for-
mation (31). Temir et al. (32), in their experimen-
tal study, showed that by giving sucralfate twice a
day, stricture formation was prevented, but no
mention was made in that study of the grade of
the esophageal damage.

Taal et al. (33) found positive radioactivity in the
esophagus in 24 of 26 patients with radiation
esophagitis 2 hours after administering techneti-
um 99m-labeled sucralfate. Tytgat et al. (11) dis-
covered that polymerized sucralfate molecules ha-
ve 6-7 times more affinity to the ulcerated mucosa
than the normal mucosa. In another study, Roark
(34) reported that sucralfate adhered to the ulce-
rated tissue in four and stopped bleeding in three
of the four patients with ulcers appearing after
sclerotherapy. In addition, before beginning this
study, in the endoscopic procedures performed 2
hours after sucralfate administration in patients
with esophageal ulcers of any etiology, we obser-
ved coverage of the ulcerated mucosa. We planned

this study in light of these studies and our obser-
vations.

In the literature, we found case reports about suc-
ralfate therapy in corrosive esophagitis.  Reddy et
al. (31) showed that sucralfate treatment given fo-
ur times daily in Grade 2a esophagitis prevented
stricture formation. Temir et al. (32) found signifi-
cant results in preventing stricture formation in
caustic injuries with the administration of sucral-
fate twice daily, but this study also gave no infor-
mation about the grades of the caustic injuries. 

We were also inspired by the treatment approach
used in epidermal burns. It is important to pre-
vent contact between the inflamed tissues to ma-
intain normal anatomy as much as possible. Thus,
fingers are dressed separately during the treat-
ment of skin burns of the hand (35). The esopha-
geal lumen is known to be collapsed between swal-
lowing periods while it opens like a pipe during
swallowing (36). We hypothesized that sucralfate
would adhere to the inflamed and ulcerated muco-
sa and prevent contact between the opposite esop-
hageal walls. We expected that sucralfate might
function as a coverage for the damaged tissue,
which would help the healing process with better
outcomes.

In our study, although we found no symptomatic
strictures in the first group, there were strictures
in six of the seven patients in the second group,
with a significant difference between the two gro-
ups (p<0.001). There was only one patient in the
first group who had stricture formation without
dysphagia, which allowed the passage of a 9.2 mm
endoscope and did not necessitate dilation in the
following 24-month observation period. 

The significant result of this study is beyond our
expectations. We are aware of some of the limita-
tions in our study, such as the number of patients.
The small number of the patients may have contri-
buted to these unexpectedly good results. Further
studies based on large cohorts are required to con-
firm our findings. 

We recommend intensive high-dose sucralfate the-
rapy in advanced-grade corrosive esophagitis to
enhance mucosal healing and prevent stricture
formation.
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