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gastrointestinal tract, the most common location being the esophagus

and the stomach. There are different opinions concerning the ques-
tion of taking food and liquids by mouth immediately after caustic ingestion.
This prospective study comprised 146 patients aged between 14 and 75 years
divided in two groups. In the examined group prevailed those with esopha-
gitis gr.IIb ( n=36; 54,54 %), esophagitis gr.III ( n=30; 45,45 %), gastritis gr.
IIb (n=42, 63,63 %) and gastritis III (n=24;36,36%). In the controlled group
prevailed those with esophagitis gr I1I ( n= 52; 65 %) and esophagitis gr IIb (n=
28; 35 %), gastritis gr. IIb( n= 55; 68,75 %)and gastritis gr III (n= 25; 31,25 %).
Analysis of the results has shown a high percentage of esophageal stenosis in
both groups 25 days after poisoning (31.82% v.s 43.75%), three and six months
after poisoning (36.36% v.s. 52.50%) and also gastric injuries 25 days after the
poisoning ( 37,88 % v.s. 46,25 %), three and six months after the poisoning
(40,91% v.s 53,75%) In spite of the not significant difference, the results of
our investigation have shown that the group with “esophageal rest” (NPO)
had a smaller percentage of post-corrosive complications than the patients
who were given food or liquids immediately after poisoning. Key words:
caustic poisonings, caustic injuries, esophageal rest, post-corrosive stenosis

Acute corrosive poisonings cause severe chemical injuries of the upper
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1. INTRODUCTION the poison remains there a long time

Acute corrosive poisonings appear
as a result of ingestion of acids, bases,
oxidants, heavy metal salts and other
chemical substances. They cause chem-
ical injuries of the upper gastrointesti-
nal track, the most common location
being the esophagus and the stomach.
The patients present with a serious clin-
ical picture; clinical examinations are
difficult to be conducted and therapy
and final outcome are often uncertain
(1,2). The most serious lesions occur in
the esophagus and the stomach since
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due to the specific anatomic structure
of these organs. If the patient survives
the acute phase of the poisoning, regen-
erative response may result in esoph-
ageal and/or gastric stenosis and in-
creased risk for esophageal and gastric
cancer (3,4).

In establishing the diagnosis and
therapeutic approach of corrosive poi-
sonings, the severity of the post-corro-
sive endoscopic changes of the esopha-
gus, stomach and duodenum is of major
importance. It is detected with esoph-
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agogastroduodenoscopy, which is con-
ducted 12-24 hours after ingestion of
the corrosive agent (5,6).

We usually use the classification of
endoscopic post-corrosive injuries in
the upper GIT suggested by Kikendall:

« First grade: erythema and edema
of the mucosa;

» Second (A) grade: erosions, blis-
ters, superficial

» ulcers (transversal and linear), ex-
udation, hemorrhage;

+ Second (B) grade: circumferen-
tial lesions;

«+ Third grade: multiple deep brown-
ish-black or grey ulcerations and
necrosis;

+ Fourth grade: perforation (7).

Severity of the lesions depends on
the nature, quantity and concentration
of the corrosive substance, and the du-
ration of exposure . The damaged mu-
cosa, submucosa and muscle layer re-
generate with great difficulty because of
the surrounding inflammation, necro-
sis and secondary complications. Tis-
sue fibrosis, adhesions or circular ste-
nosis appear, which greatly disturb the
normal functioning (impeded peristal-
tic, impeded passage). All these compli-
cate the entire general condition of the
patient, including inadequate normal
food intake, loss of body weight, pros-
tration, cachexia (8).

There are different opinions con-
cerning the question of taking food
and liquids by mouth immediately after
caustic ingestion. Many authors recom-
mend NPO (nill per os) or the so-called
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“esophageal rest” until the first endo-
scopic control (10 — 15 days). During
the “rest”, the patient is fed completely
parenterally by peripheral or central
vein, or enterally by nasogastric or na-
soenteral tube, gastrostoma or jejunos-
toma (9).

There is another group of authors
that recommend taking liquids 48
hours after ingestion if the patient can
swallow his/her saliva (10).

The aim of this paper was to pres-
ent the influence of the esophageal rest
i.e. NPO in development of post-corro-
sive stenosis in the upper gastrointes-
tinal tract.

2. MATERIAL AND METHODS

This prospective study included a
group of 146 patients, at the age be-
tween 14 and 75 years, hospitalized
and treated at the University Clinic
of Toxicology in Skopje in the period
2007-2009. The patients were divided
in two groups:

Group 1: consisted of 66 patients,
with mean age in the interval 42.9 +
16.5 years, who were fed enterally (na-
sojejunal tube or feeding enterostoma)
and were not given food by mouth in
the first 10-15 days (NPO or esopha-
geal rest). This was the examined group.

Group 2: consisted of 80
patients,with mean age in the interval
32.9 + 15.6 years, who were given liq-
uid food by mouth in addition to par-
enteral nutritional support in the first
48 hours after admission to the hospi-
tal. This was the control group.

Follow-up period lasted for 6
months.

In all patients diagnostic esophago-
gastroduodenoscopy was done in the
first 12-14 hours after caustic ingestion,
control esophagogastroduodenoscopy
15-25 days, three or six months after
caustic ingestion. During urgent esoph-
agogastroduodenoscopy in patients of
group 1 with II B grade of injury naso-
jejunal tube was inserted under endo-
scopic control for post-pyloric nutrition.
In patients with III grade of injury, af-
ter consulting an abdominal surgeon,
a feeding enterostoma was implanted
laparoscopically in the first 96 hours
for artificial post-pyloric nutrition. Pa-
tients were analyzed according to their
clinical findings, gender, way of poison-

Category Admission 15 CELS ?fter 25-30 days 3 months 6 months
ingestion
E.R. L.D. E.R. L.D. ER. L.D. ER. L.D. ER. L.D.
()(%) | (N)(%) | (N(%) | (N)(%) | (N)(%) | (N)(%) | (N(%) | (N)(%) | (N(%) | (N(%)
- 51 69 3 4
Esophagitis |/ / (7727) | (87.25) | (455 | (50) / / / /
Esophagitis 30 42 5 7 1 9 ; / / /
grllb (45.45) | (52,50) (7,58) (8,75) 1,52) (1M,25)
Esophagitis 36 38 8 4 1 2 / / / /
gr.lll (54.55) | (47,50) (12,12) (5,0) (1,52) (2,5)
Stenosis / / 1 / 21 35 24 41 24 42
enos (1,52) (3182) | (4375) | (36:36) | (51,25) | (36,36) | (52,50)
Normal / / 1 / 40 30 42 39 42 38
finding (1,52) (60,61) | (3750) | (63,64) (48,75) | (63,64) | (47,50)
Total 66(100) | 80(100) | 66(100) | 80(100) | 66(100) | 80(100) | 66(100) | 80(100) | 66(100) | 80(100)

TaBLE 1. Endoscopy/esophagus (esophageal rest v.s. liquid diet) E.R.- esophageal rest L.D.- liquid diet

Category Admission 1>(days .after 25-30 days 3 months 6 months
Ingestion
ER. L.D. ER. L.D. ER. L.D. ER. L.D. ER. L.D.

(M%) | (N(%) | (N)(%) | (N)(%) | (N(%) | (N(%) | (N(%) | (N(%) | (N)(%) | (N(%)

Gastritis / / 51 60 4 3 1 Y 1 Y
(77,27) | (75,0) (6,06) (3,75) (1,52) (1,52)

Gastritis 42 46 10 n 1 2 Y Y Y Y
grllb (63,64) | (5750) | (1515) | (13,75) (1,52) (2,5)
Gastritis 24 38 3 9
gr.lll (36,36) | (4750) | (4,55) (1,25) / / / / / /
Stenosis / / / ; 4 9 5 8 4 10
antri (6,06) | (11,25) (7,58) (10,0) (6,06) (12,5)
Stenosis / / 1 / 10 13 n 16 12 16
antropylori (1,52) (15,15) (16,25) (16,67) (20) (18,18) (20)
Stenosis / / / / n 15 n 17 n 17
pylori (16,67) | (18,75) | (16,67) | (21,25) | (16,67) | (16,67)
Normal / Y 1 Y 36 38 38 39 38 37
finding (1,52) (54,54) | (4750) | (57,58) | (48,75) | (5758) | (46,25)
Total 66(100) | 80(100) | 66(100) | 80(100) | 66(100) | 80(100) | 66(100) | 80(100) | 66(100) | 80(100)

TABLE 2. Endoscopy/gaster (esophageal rest v.s.liquid diet) E.R.- esophageal rest L.D.- liquid diet

ing (suicidal and accidental), chemical
structure of the corrosive agent (acids,
alkalis, other caustic substances).

The following statistical methods
have been applied:

+ Chi-square test (X test) was used
to determine the significance of
difference in the onset of steno-
sis in the examined and control
groups (post-corrosive esophagi-
tis gr. IIb and III and post-corro-
sive gastritis gr. IIb and III);

» Relative risk (RR) was used to de-
termine the risk for onset of ste-
nosis in the examined and control
groups (post-corrosive esophagi-
tis gr. IIb and I1I and post-corro-
sive gastritis gr. ITb and III).

3. RESULTS

The examined group consisted of
66 patients, of whom 15 (22.72%) were
males and 51 (77.27%) females; the
youngest patients being 18 years old and
the oldest 71 years old (+ 95.000 Con-
fid. Interval from 37.3 to 48.4 years.).

Days when patients received no food
by mouth (NPO) varied in the interval
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10.39+1.49 days, minimum 8 days and
maximum 14 days.

The control group consisted of 80
patients, of whom 16 (20%) were males
and 64 (80%) females. The youngest pa-
tients were 14 years old and the oldest
75 years old (+ 95.000 Confid. interval
from 29.4 to 36.3 years).

These patients were given liquid
food by mouth 48 hours after esoph-
ageal rest.

The largest number of the exam-
ined group of patients — 43 (65.15%)
ingested HCl, 15 (22.72%) used NaOH
and 8 (12.12%) CH,COOH.

The majority of patients — 61
(92.42%) had suicidal intent and 5
(7.57%) ingested caustic agent acci-
dentally.

In the control group of patients,
prevailed those who ingested hydro-
chloric acid - 51 (63.75%), 13 (16.25%)
used acetic acid, 9 (11.25%) ingested so-
dium hydroxide whereas 7 (8.75%) sul-
phuric acid.

Analysis of the results in both
groups of patients showed a high per-
centage of esophageal stenosis 25 days
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TABELA 2A. Determination of risk for occurence of stenosis in patients
with post-corrosive injuries (gastritis IIA and IlI) in the examined and

control group

stomach (gastritis IIB
and III) in the exam-
ined and control groups
of patients.

Fifteen days after ini-

after poisoning (31.82% vs 43.75%) and
three and six months after poisoning
(36.36% vs 52.50%) (Table 1).

Analysis of the results in both
groups of patients has shown a large
percentage of post-corrosive gastric
injuries 25 days after caustic ingestion
(37.88% vs 46.25%) and three and six
months after caustic ingestion (40.91%
vs 53.75%) (Table 2 ).

Table la. shows the results of the
risk for onset of post-corrosive inju-
ries (esophagitis IIB and III) in the ex-
amined and control groups of patients.

Fifteen days after initiation of ther-
apy, for chi-square=1.22 and p >0.05
(p=0.27), there was no significant dif-
ference in the distribution of the re-
sults between the examined and con-
trol group.

After administration of therapy for
25-30 days, the chance for occurence
of stenosis in patients fed by tubes was
0.73 times smaller / RR=0,73 (95%CI
0.47-1.12)/, in comparison with patients
given liquid diet, although the differ-
ence was not significant.

Three months after treatment, the
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tiation of the therapy, for
chi-square=1.22 and p >0.05 (p=0.27),
there was no significant difference in
the distribution of the results between
the examined and control group.

After administration of therapy for
25-30 days, the chance for occurence
of stenosis in patients fed by tubes was
0.86 times smaller / RR=0,86 (95%CI
0.59-1.28)/, in comparison with patients
given liquid diet, although the diffe-
rence was not significant.

Three months after treatment, the
chance for occurence of stenosis in
patients feb by tubes was 0.80 times
smaller / RR=0,80 (95%CI 0.56-1.14)/,
in comparison with patients given liq-
uid diet, although the difference was
not significant.

After 6 months, the chance for oc-
curence of stenosis in patients feb by
tubes was 0.76 times smaller / RR=0,76
(95%CI 0.53-1.08), in comparison with
patients given liquid diet, although the
difference was not significant.

4. DISCUSSION
Corrosive agents cause tissue de-
struction due to coagulation or lique-
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faction necrosis, which intensity de-
pends on the type and concentration of
the corrosive agent, duration of expo-
sure, quantity of the ingested agent, etc.
(11). A retrospective study conducted in
239 patients who ingested sodium hy-
droxide (NaOH) detected post-corro-
sive esophagitis in 89.3% of the patients
and esophageal or gastric stenosis in
72.6%. One percentage of the patients
died in the acute phase of poisoning (in
the first 24 h) and 1.4% in the chronic
phase of the poisoning. It is interest-
ing to emphasize that the incidence of
stenosis in female patients was 80.8%
and in male patients 62.5%. Percentage
of stenosis in patients who ingested a
larger amount of corrosive agent (two
or several spoonfuls) was 93.6%; post-
corrosive carcinoma of the upper GIT
was found in 1.8% of the patients, fis-
tulas in 9.9% and perforation in 4.6% of
the patients (12).

Intensity and mucous damage of the
upper GIT in caustic poisonings are of
huge importance in decision making
on the therapeutic approach. The ma-
jority of authors think that hyperali-
mentation (enteral or parenteral) and
antibiotic therapy have the biggest ef-
fect in successful healing. In contrast
to post-corrosive injuries of grade I and
II A that usually do not develop post-
corrosive complications, 50-70% of pa-
tients with II B grade of injury develop
stenosis in the first 6 months after in-
gestion and all (100%) of patients with
I1I grade of injury (13).

Extensive damage of the upper gas-
trointestinal tract of grades II A and III
hinder physiological nutrition in these
patients and, within a short period of
time, they fell into a severe general con-
dition due to hypercatabolic state and
negative alkali balance. Artificial nu-
trition is life-maintaining therapy in
patients who cannot take food and are
disposed to a risk of malnutrition. The
type of the artificial nutrition depends
on the degree of esophageal or gastric
damage (14).

In many studies, patients with II
B and III grades of injury are recom-
mended the so-called esophageal rest. It
may be possible only if the patient does
not take food by mouth (NPO or nill
per os). During the “rest”, the patient is
fed enterally by nasogastric or nasoen-
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teral tube, gastrostoma or jejunostoma
and parenterally by peripheral or cen-
tral vein. The positive effect of not tak-
ing food by mouth for a certain period
of time is explained by the fact that food
particles do not enter granulocytes of
the esophageal wall and do not exac-
erbate the inflammation which is in a
positive correlation with late post-cor-
rosive complications (15,16).

One study which examined 522 pa-
tients demonstrated positive effects
of the esophageal rest in the first 10
days after caustic ingestion regarding
the percentage of the severe late post-
corrosive complications (17). Another
study performed on 118 patients exam-
ined the relation of the esophageal rest
with the percentage of late post-corro-
sive complications and revealed a posi-
tive relation between not taking food by
mouth (NPO) and number of patients
who had stenosis of the upper GIT as
a final outcome of the poisoning (18).

Many authors recommend avoiding
food intake by mouth (NPO) until the
10" day after ingestion and some other
authors recommend it until the 15" day,
that is, until the first endoscopic con-
trol (19). There is a group of authors who
advocate taking liquids 48 hours after
corrosive ingestion if the patient can
swallow his/her saliva. These authors
also think that 48 hours after corrosive
ingestion the patients can take food by
mouth (20). Deskin R. (21) supports the
so-called esophageal rest in patients
with acute corrosive poisonings. This
rest is possible if the patient does not
take food by mouth (NPO or nill per
os). During the rest, the patient is fed
by nasoenteral tube, gastrostoma or
jejunostoma. This author explains that
taking food by mouth exacerbates the
infection of GIT post-corrosive burns
and thus, delays and complicates the
healing of the lesions. If enteral nutri-
tion is impossible, then he advises TPL

Kikendal (22) advises the so-called
esophageal rest of minimum 10 days
since the endoscopic diagnosis of the
poisoning and permanent control of
the nutritional status of the patient for
maintenance of the good general con-
dition. Eric Kardon (23) does not rec-
ommend taking food by mouth (NPO)
in acute corrosive poisonings until
the first endoscopic control (between

15 and 20 days). Katzka A. David (24)
thinks that in all corrosive poisonings
of II B and III grades of injury of upper
GIT, it is necessary to implant feeding
tube (jejunostoma) for nutritional sup-
portand to avoid food intake by mouth
(NPO) for 15 days.

One study examined 118 children
with severe post-corrosive esophageal
and gastric burns who, in addition to
the usual therapy, received nothing by
mouth for 7 days in order to prevent
colonization of bacteria on the necrotic
parts and to reduce the possibility of in-
fection. Seventeen percentages of them
developed post-corrosive stenosis. Since
physiological nutrition was not possi-
ble, feeding gastrojejunostoma was in-
stalled until the adequate surgical treat-
ment (25).

5. CONCLUSION

Acute corrosive poisonings are a se-
rious clinical, socio-economic and di-
agnostic-therapeutic problem, which,
in spite of the modern sophisticated
diagnostics and treatment, cause a se-
rious invalidity in patients. These poi-
sonings are most common in subjects
who are in their most creative period
of life; they burden the social commu-
nity because of the expensive diagnos-
tic and therapeutic programs and pro-
longed hospital stay.

In spite of the not significant dif-
ference of the results obtained in our
study, it was shown that the group of
patients with “esophageal rest” (NPO)
had a smaller percentage of post-cor-
rosive complications than the patients
who were given food or liquids imme-
diately after caustic ingestion. This
might be a result of avoiding additional
injuries during NPO status as well as
of less frequent infections that would
compromise the healing of post-cor-
rosive injuries.
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