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SUMMARY

The aim of this paper was to present the im-
portance of esophagogastroduodenoscopy
in the rapid diagnosis and adequate treat-
ment, outcome and prognosis of patients
with caustic ingestion. Oral poisoning with
caustic substances occurs by an ingestion
of acids, alkalis, heavy metal salts, formalin,
iodine tincture and many other chemical
substances. Esophagogastroduodenoscopy
is a sophisticated and sovereign method for
diagnostic evaluation of acute corrosive poi-
sonings and injuries of the upper part of gas-
trointestinal tract . According to the latest
controlled studies the most optimal timing
for esophagogastroduodenoscopy is the first
12 — 24 hours after the corrosive ingestion.

1. INTRODUCTION

Oral poisoning with caustic
substances occurs by an ingestion
of acids (hydrochloric, acetic, sul-
furic, oxalic, carbolic), alkalis (so-
dium and potassium, soaps, deter-
gents), heavy metal salts, forma-
lin, iodine tincture and many oth-
er chemical substances (1,2).

Severity of the chemical burns
that affect the entire gastrointes-
tinal tract depends on several fac-
tors: nature, quantity and concen-
tration of the ingested corrosive
substance, duration of exposure

Some authors suggest that upper endoscopy
may be safely performed at least in the first
96 hours after the caustic ingestion. Our
examined group consisted of 37 patients, 9
(24.3%) males and 28 (75.7%) females. The
age of the patients ranged from 42.9 + 16.5
years, = confidence from 37.3 to 48.4 years;
the youngest age category being 14 and
the oldest 75 years. Poisoning with suicidal
intent was registered in 35 (94.6%) and
poisoning by accident in 2 (5.4%) patients.
Analysis of the difference in the endoscopic
control of the esophagus, related to its inju-
ries at admission and discharge, for Z=5.3
and p<0.001 showed a significant differ-
ence. It showed greater number of patients
with normal findings during the endoscopic
control, which is due to the used therapy.

and the act of swallowing (3).

The route of the corrosive agent
through the gastrointestinal tract
causes extensive damages in the
oral cavity, throat, esophagus,
stomach, and duodenum (4,5). The
final outcome of acid ingestion is
the so-called coagulation necrosis
whereas alkali ingestion results in
liquefaction necrosis (6,7).

Esophagogastroduodenosco-
py is a sophisticated and sover-
eign method for diagnostic eval-
uation of acute corrosive poison-
ings and injuries to the upper part

Beside od the gastric improvement, for
Z=1.3 and p>0.05, diffence in the results
(admission and discharge) didn't show a
significant difference. Caustic poisonings
are an economic burden for the health care
system because of the expensive treatment
and moreover, post-corrosive injuries may
cause a serious invalidity in these patients.
Emergency endoscopy has proved to be a
sovereign diagnostic procedure for deter-
mination of the grade and extent of post-
corrosive lesions. The established changes
correlate with the diagnostically confirmed
severity of the poisoning, treatment and
therapy as well as with eventual onset of
late complications.

Key words: caustic poisonings, esophagogastro-
duodenoscopy, esophageal caustic injuries

of gastrointestinal tract (8). Ac-
cording to the latest controlled
studies the most optimal timing
for esophagogastroduodenosco-
py is the first 12 - 24 hours after
corrosive ingestion (9). Some au-
thors suggest that upper endos-
copy may be safely performed at
least in the first 96 hours after the
caustic ingestion. Since the heal-
ing process of the post-corrosive
injuries begins on the 4" day and
is most intensive until the 14" day,
it is suggested to avoid this diag-
nostic procedure.

VOL 18 NO 3 SEPTEMBER 2010




Esophagogastroduodenoscopy and Endoscopic Classification in Diagnosis, Treatment and Prognosis of Patients with Acute Caustic Poisonings

Figure 1. X-ray finding of narrowed mid- and distal esophagus and

dilated proximal esophagus

Figure 2. X-ray finding of an esophagus after retrograde

intraluminal dilation

Endoscopic classification of
post-corrosive lesions of the upper
part of gastrointestinal tract is of
enormous significance in diagno-
sis and treatment of acute corro-
sive poisonings. There are several
classifications: Kikendall’s (classi-
fication in four grades); Holinger
and Fridman’s (in three grades);
Zargar’s (in seven grades).

Esophagogastroduodenoscopy
gives us important data on post-
corrosive changes and damages in
the upper GIT (esophagus, stom-
ach, duodenum), which provide a
thorough evaluation during clin-
ical examinations, treatment and
prognosis of patients (11).

The aim of this paper was to
present the importance of esopha-
gogastroduodenoscopy in the rap-
id diagnosis and adequate treat-
ment, outcome and prognosis of
patients with caustic ingestion.

2. MATERIAL AND
METHODS

This is a retrospective study
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comprising 37 patients
of both sexes (28 fe-
males and 9 males),
from 14 to 75 years old,
who ingested caustic
substances by accident
or with suicidal inten-
tion. The patients were
clinically examined at
the University Clinic of
Toxicology in Skopje.

The evaluation of
the caustic poisonings
was done on the basis
of anamnesis and het-
ero-anamnesis for in-
tentional or acciden-
tal poisoning, physi-
cal examination of the
patient and observa-
tion of the local chang-
es in the oral muco-
sa, tongue, palate and
throat, mode and mo-
tive for poisoning (sui-
cidal or accidental),
type of the chemical
structure of the ingest-
ed corrosive agent (or-
ganic or inorganic ac-
ids, alkali and other
corrosive substances),
quantity of the ingested corrosive
agent.

The protocol for examination
included determination of the pa-
rameters on admission of the pa-
tient to our hospital, during his
stay and on discharge.

Visualization was done with
esophagogastroduodenoscopy in
the first 12-24 hours after admis-
sion to the hospital, 15 and 25 days
after admission conducting con-
trol esophagogastroduodenosco-

Figure 3. X-ray finding of stenosis of pyloris

py. For classification of the endo-

scopic findings the scale recom-

mended by Kikendal was used:

« First grade: erythema and ede-
ma of the mucosa;

« Second (a) grade: erosions,
blisters, superficial ulcers
(transversal and linear), exu-
dation, hemorrhage;

« Second (b) grade: circumferen-
tial lesions;

o Third grade: multiple deep
brownish-black or grey ulcera-
tions and necrosis;

« Fourth grade: perforation.

3. RESULTS

The examined group consisted
of 37 patients, 9 (23.4%) males and
28 (75.7%) females. The age of the
patients ranged from 42.9 +16.5, +
95.000 confidence of 37.3 to 48.4
years; the youngest age category
being 14 and the oldest 75 years.
In 35 (94.6%) patients, poisoning
with suicidal intention was regis-
tered, whereas in 2 (5.4%) it was
accidental. With reference to the
ingested corrosive substance, pa-
tients (n=28 -75,7%) who ingest-
ed hydrochloric acid predominat-
ed, followed by those(n= 6 -16,2%)
who ingested acetic acid , and
(n=3-8,1%) sodium hydroxide.

The quantity of ingested corro-
sive substance varied from 15 + 9.7
ml, + 95.000 confidence interval
from 11.8 ml. to 18.2 ml, minimum
amount being 5 ml and maximum
50 ml.

Emergency esophagogastrodu-
odenoscopy was made in all pa-
tients on admission. The results
of the esophageal examination
on admission show that post-cor-
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rosive injuries of grade II B were
registered in ( n= 13 ,35.1%) pa-
tients, post-corrosive injuries of
grade III in 20 (54%), post-corro-
sive injuries of grade II A in ( n=3
,8.1%), and post-corrosive injuries
of grade I in one patient only (n=
1,2.7%).

In the discharge results for the
esophagus normal finding pre-
dominated in 28 (75.7%) patients;
some superficial changes asso-
ciated with hyperemia and ede-
ma were registered in 7 (18.9%)
and stenosis of the distal part of
the esophagus in 2 (5.4%) patients
(Table 1).

The results of the gastric ex-
aminations made on admission
show that post-corrosive grade II
B lesions were registered in ( n=19
;51.4%) patients, post-corrosive
grade III lesions in ( n=12 ; 32.4%),
grade II A lesions in ( n=3 ;8.1%)
and grade I lesions in (n= 3 ;8.1%)
patients

The results od the gastric ex-
amination show that the largest
number of patients (n=16; 43.2%)
had a normal finding, hyperemia
and edema to a certain degree was
still present in (n=16; 43.2%) pa-
tients, stenosis of the antrum and
corpus in(n=2; 5.4%) , and stenosis
of pylorus was registered in ( n=1
;2.7%) patient.

Analysis of the difference in
the endoscopic control of esopha-
gus at admission and control, for
Z=5.3 and p<o0.001(Sig.) showed
a significant difference. Normal
findings predominated which is
probably due to the used therapy.

The difference in the endoscop-
ic gastric examination showed
greater number of patients with
normal findings. Despite of the
evidenced results, and changed
distribution of the findings, for
Z=13 and p>0.05(N.Sig.), the dif-
ference in the analysis at admis-
sion and control wasn’t signifi-
cant. (Table 1)

A successful retrograde intralu-
minal dilatation of the esophagus
was realized in two patients and
six patients were surgically treat-
ed because of the post-corrosive
stenotic changes of the stomach.
There were no lethal outcomes.

4. DISCUSSION

The incidence of caustic poi-
sonings in the world is increasing.
(13,14). In 2003 the American Asso-
ciation of Poison Control Centers
reported 145394 caustic poison-
ings with different caustic agents
where poisoning with alkali and
cleansing-alkaline-based-agents
were prevailing (15). On the oth-
er hand, acids, hydrochloric (HCI)
and acetic acid (CH3COOH) are
prevailing ingested caustic sub-
stances in our country. It is note-
worthy that acute corrosive poi-
sonings constitute 8-10% of the
total number of poisonings, 18-
80% of the complications and 10-
38% of the mortality(16). The data
for our country show incidence of
15-18% of the total number of poi-
sonings, 14-40% of the complications,
and 3-5% of the mortality (17).

Esophagogastroduodenoscopy
is a sophisticated and sovereign
method for diagnostic evaluation

of acute corrosive poisonings and
lesions of the upper gastrointesti-
nal tract (18). According to the lat-
est controlled studies the most
optimal timing for esophagogas-
troduodenoscopy is the first 12 -
24 hours after corrosive ingestion
(19). Some authors suggest that
upper endoscopy may be safely
performed at least in the first 96
hours after the caustic ingestion.
Since the healing process of the
post-corrosive injuries begins on
the 4™ day and is most intensive
until the 14™ day, it is suggested
to avoid this diagnostic procedure
(20). Making a decision on emer-
gency esophagogastroduodenos-
copy depends on several factors:
« typeofthe corrosive substance,
o its quantity,
« the intention of ingestion of

the corrosive substance, and
« onset of symptoms following

the ingestion.

The latest researches suggest

Esophagus (admission diagnosis/ final discharge diagnosis

Finding admission Number %
Total

I grade 1 AF 1
IT A grade 3 8.1 3
IIB grade 13 351 13
I1I grade 20 34 20
Finding/ final discharge
Normal finding 28 15550
Hyperemia and edema 7 18,9
Stenosis of the distal part 2 5,4

2
Stomach( admission diagnosis final/ discharge diagnosis
I grade 3 B,1

3
IT A grade 3 8,1

3
II B grade 15 51,4

19
I1I grade 1z 32,4

12
Finding/final discharge
Normal finding 16 43,2

16
Hyperemia and edema 11 29,7

11
Stenosis of antrum
and corpus 2 5,4

2
Pyloric stenosis 1 2,7

2
Stenosis of antrum,
corpus and pyloris 7 18,9

Esophagus ( Z=5.302; p-level=0.000000; p=0.001; Sig)
Stomach ({ Z=1.136; p-level=0.233; p=0.03; N sig)

Table 1. Esophagus (admission diagnosis/ final discharge diagnosis Esophagus ( Z=5.302;
p-level=0.000000; p<0.001; Sig) Stomach ( Z=1.136; p-level=0.255; p>0.05; N.sig)
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an eventual urgent upper endos-
copy to be carried out after pre-
vious sedation, general anesthe-
sia and endotracheal intubation of
the patient (22).

Hypopharyngeal burns of third
degree are an absolute contrain-
dication for esophagogastroduo-
denoscopy (22). The most severe
complication is iatrogenic perfo-
ration, which fortunately is very
rare; however, when this invasive
method is performed, one must
have this complication on mind.

In all of our patients emergen-
cy esophagogastroduodenoscopy
was done in the first 12-36 hours
after ingestion depending on the
general condition of the patients
and possible assumed injuries that
might seriously jeopardize the ex-
amination.

Esophagogastroduodenoscopy
gives us useful data on the loca-
tion and extent of the post-corro-
sive damages, severity and classi-
fication degree, which are of huge
importance for the further treat-
ment of the patients.

Endoscopic classification of
post-corrosive injuries in the up-
per part of gastrointestinal tract
is of enormous significance in di-
agnosis and treatment of patients
with acute corrosive poisonings.
We have used the five-grade-clas-
sification suggested by Kikendal
because we thought that it would
give us as many data as possible
about the post-corrosive damages
to the upper gastrointestinal tract
in our patients.

The injuries in the mouth,
throat, esophagus, stomach and
duodenum can be either reversible
or irreversible. The damaged mu-
cosa, submucosa and muscle lay-
er regenerate with great difficul-
ty because of the surrounding in-
flammation, necrosis and second-
ary complications. Fibrosis, orga-
nization of the tissues and adhe-
sions or circular stenosis appear,
which greatly disturb the normal
functioning (impeded peristaltic,
impeded passage) (19). Post-cor-
rosive grade I injury usually does
not need therapy, except a 24-
hour observation. In grade II A in-
juries, beside antibiotic therapy,
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vitamin and symptomatic thera-
py is administered for 10 days and
a specially prepared “food-tube”
that the patient takes per os.

In patients with grade II B and
Il injuries, antibiotics and corti-
costeroids are concomitantly giv-
en (although corticosteroid ad-
ministration has raised various
opinions worldwide). Also, a spe-
cial regime of nutrition in a pe-
riod of 10 to 12 days with the so-
called esophageal rest is main-
tained when patients are given ei-
ther a complete parenteral nutri-
tion in peripheral and central vein
or enteral nutrition through in-
serted nasogastric or jejunal tube
or enterostoma.

Twenty-two of our patients
were given enteral nutrition by
tubes and enterostomas and 15
were given a complete parenteral
nutrition.

All of our patients received the
standard therapy, which is be-
ing practiced in caustic substance
poisonings:
 antibiotic therapy (most com-

monly with penicillin or

cephalosporin)
« nutritional support
« symptomatic therapy (20)

In one study a group of 430 pa-
tients who ingested corrosive sub-
stances either by accident or by
suicidal inte,were included. In the
rapid diagnosis and prevention of
fatal complications such as per-
foration, they recommend emer-
gent esophagogastroduodenosco-
py and treatment with high dos-
es of corticosteroids. However, in
spite of this therapeutic approach,
they have reported a high percent-
age of complications (40%). This
kind of treatment and prevention
of strictures has no sufficient sup-
port in other controlled studies. *V

In another study 58 patients
were included,and they ingest-
ed corrosive substances with sui-
cidal intention. They recommend
emergent esophagogastroduode-
noscopy and depending on the
finding, an early surgery and re-
section of the affected GIT seg-
ments. This would prevent post-
corrosive stenosis and eventual
neoplastic strictures (22).

Determination of distribution
and extent of post-corrosive inju-
ries of upper GIT was the aim of
the study conducted in a 6-year-
period monitoring 158 patients
at the age from 14 to 97 years. Of
these, 84 (53%) patients ingested
lye, 21 (13%) alkali acid, 43 (27%)
various caustic agents and 10 (6%)
patients unknown caustic chemi-
cal substance. Applying upper en-
doscopy, grade II B and grade 111
injuries were observed in 33 (21%)
and 20 (13%) patients, respectively
(23). The remaining patients were
with grade I injury and with no
evident changes in the esophagus
and stomach. Of the 158 patients,
01 (57.5%) had gastric injuries, 72
(45.5%) esophageal injuries and 28
(18%) patients had duodenal inju-
ries. Caustic agent was accidental-
ly ingested by 80 (51%) patients,
62 (39%) patients had suicidal at-
tempt and 16 (10%) patients in-
gested it by unknown reason. In
the acute phase, 8 (5%) patients
died and 10 (6.3%) needed urgent
surgical intervention. In 66% of
the patients there were late post-
corrosive complications (stenosis
of esophagus and stomach) (24).

Intensity and mucous damage
of the upper GIT in caustic poi-
sonings, which are document-
ed after the emergency esopha-
gogastroduodenoscopy is of huge
importance in decision making
on the therapeutic approach. The
majority of authors think that hy-
per-alimentation (enteral or par-
enteral) and antibiotic thera-
py have the biggest effect in the
successful healing. In contrast to
post-corrosive injuries of grade I
and II A that usually do not devel-
op post-corrosive complications,
50-70% of patients with grade II B
injury develop stenosis in the first
6 months after ingestion and all
(100%) of patients with grade III
injury (25).

Analysis of the medical records
of 116 patients with caustic inges-
tions showed that most of the pa-
tients were at the age of 40 years,
84.48% ingested alkali; predomi-
nant symptoms were dysphagia,
retrosternal pain and weight loss;
and stenosis appeared in 65.5%
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of all patients 30 days after in-

gestion, which was proved by en-

doscopic and x-ray examinations

(26).

In spite of the good screening
results and modern treatment
of patients with acute corrosive
poisonings, the American Soci-
ety of Gastrointestinal Endoscopy
(ASGE) gives several recommen-
dations for monitoring of patients
with caustic injuries to upper gas-
trointestinal tract:

« surveillance of patients 15 to 20
years after corrosive ingestion;

« endoscopic examination every
three years;

« reduction of the threshold for
evaluation of dysphagia (27).
Prognosis in acute corrosive
poisonings is variable and de-
pends on the degree of esopha-
geal and gastric injury, as well
as on the general health condi-
tion of the patient. The highest
mortality rate has been record-
ed as a consequence of perfora-
tion and mediastinitis.

5. CONCLUSION

Emergency endoscopy has
proved to be a sovereign diag-
nostic procedure for determina-
tion of the grade and extent of
post-corrosive lesions. The estab-
lished changes correlate with the
diagnostically confirmed severity
of the poisoning, treatment and
therapy as well as with eventual
onset of late complications.

Emergency endoscopy is a sov-
ereign diagnostic procedure for
patient selection. In each patient
with grade II B and III injury ac-
cording to Kikendal, the treat-
ment is long-lasting; a more ex-
tensive and diverse therapy is ap-
plied; therapeutic management
usually begins or ends with emer-
gent surgery, retrograde intralu-
minal dilatation or esophageal
stent; unfortunately, patients of-
ten die.

It is evident that emergency
esophagogastroduodenoscopy has
a great prognostic importance in
acute caustic poisonings.
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