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Abstract

In the developed and developing countries, corrosive
injury to the gastrointestinal system as a consequence
of either accidental ingestion or as a result of self-harm
has become a less common phenomenon compared to
decades ago. This could partly be attributed to the tighter
legislation imposed by the government in these countries
on detergents and other corrosive products and general
public awareness. Most busy upper gastrointestinal
surgical units in these countries, especially in the
developed countries will only encounter a small number
of cases per year. Up to date knowledge on the best
management approach is lacking. In this article, we
present our experience of two contrasting cases of
corrosive injury to the upper gastrointestinal tract in our
thoracic unit in the last 2 years and an up-to-date Medline
literature search has been carried out to highlight the
areas of controversies in the management of corrosive
injuries of the upper gastrointestinal tract. We concluded
that the main principle in managing such patients
requires a good understanding of the pathophysiology
of corrosive injury in order to plan both acute and future
management. Each patient must be evaluated individually
as the clinical picture varies widely. Signs and symptoms
alone are an unreliable guide to injury.
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INTRODUCTION

In the developed and developing countries, corrosive
injury to the gastrointestinal system as a consequence
of cither accidental ingestion or as a result of self-harm
has become less of a common phenomenon. This could
partly be attributed to the tighter legislation imposed
by the government on detergents and other corrosive
products and general public awareness'"”. Most busy
upper gastrointestinal (GIT) surgical units, especially in the
developed countries will only encounter a small number
of cases per year. Up to date knowledge on the best
management approach may therefore be lacking.

We present two contrasting cases of corrosive injury
to the upper GIT, which presented to our thoracic unit
in the last 2 years to highlight the contrasting aspects of
chemical burn injury to the upper GIT. A Medline search
has been carried out to extract relevant articles to enable
us to perform a literature review to discuss the areas of
controversies in the management of corrosive injuries of

the upper GIT.

CASE REPORTS

Case 1

A 22-year-old male with learning disability attended the
Casualty Department following accidental ingestion
of a cupful of 30% caustic soda and had vomited
immediately after it. On presentation, his voice was
hoarse. He was also short of breath and drooling his
saliva. On examination, he had a red, swollen tongue
and his oropharynx was oedematous and inflamed. He
was intubated to secure his airway and transferred to the
intensive care unit. Other supportive treatments received
included intravenous proton pump inhibitor (PPI) and
total parental nutrition (TPN). He was extubated 2 d later.
Early oesophagogastroscopy (Figure 1) revealed generally
inflamed oropharynx and Savary grade 3 oesophagitis
from 20 cm. Examination beyond this point was not
attempted. Barium meal (Figure 2) carried out two weeks
later showed a long stricture segment from just distal to
the hypopharynx to the oesophago-gastric junction. The
patient did not receive steroid therapy during any stage of
his treatment. He was successfully managed with repeated
progressively time spaced dilatation using a guide wire
under fluoroscopy. He currently attends Day Procedure
Unit every 6-12 wk for oesophageal dilatation.
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Figure 1 Endoscopic picture
showing gross laryngeal edema
with inflamed adjacent structures
(case 1).

Figure 2 Barium meal showing a long
stricture segment from just distal to the
hypopharynx to the oesophago-gastric
junction (case 1).

Case 2

A 33-year-old male with a history of overdose and assaults
presented to the Casualty Department with hoarseness
and stridor following ingestion of about 40 mL of battery
acid (hydrochloric acid) secondary to deliberate self-harm.
He was intubated to secure his airway and transferred
to I'TU. A CT scan of his chest and abdomen showed
thickened distal oesophagus and stomach, small bilateral
pleural effusion and no obvious sign of perforation.
Early endoscopy showed inflammation and ulceration of
the pharynx and oesophagus with contact bleeding and
circumferential ulceration of the oesophageal mucosa at
25 cm (Figure 3). His stomach was filled with blood. The
immediate supportive treatments included intravenous
PPI, TPN for nutrition, steroids and broad-spectrum
antibiotics because of gross laryngeal oedema and positive
blood culture. He improved on conservative management
and following extubation was allowed oral feeding.
Endoscopy was repeated 10 d later and it showed small
ulcers at the level of the vocal cords. Upper oesophagus
was relatively spared. A tight cricopharyngeus was noted
and his lower oesophagus showed a circumferential burn
with slough. Similar findings were noted on the mid-body
of the stomach and the antrum but the duodenum was
spared.

He was discharged home three weeks later only to
be readmitted a week and a half post-discharge with
symptoms and signs of gastric outlet obstruction.
Endoscopy at this stage showed a normal oesophagus with
an ulcerated and scarred gastric pylorus. The endoscope
failed to advance beyond this point. These findings were
confirmed on a dilute barium swallow (Figure 4). Roux-
en-Y gastrojejunostomy was performed subsequently
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Figure 3 Oesophagogastric
dissociation (OGD) of the patient after
ingestion of battery acid showing
circumferential burn to the lower
oesophagus (case 2).

4

>

Figure 4 Barium study of patient
showing partial gastric outlet
obstruction with marked gastric
dilatation with an irregular stricture of
the pylorus and proximal duodenum
(case 2).

in order to bypass the stricture. He remained well post-
operatively.

DISCUSSION

There are a vast variety of chemicals commonly available
in a modern western household that can be ingested
either inadvertently or intentionally. Failure to recognize
the seriousness of the accident and to provide adequate
therapy could result in serious morbidity and mortality.
Children account for more than 80% of accidental
corrosive ingestion but ingestion in adult is more often of
suicidal intent, and, therefore, tend to be more serious’.
The mortality rate is between 10% to 20% and rises to
78% in cases of attempted suicide™. The extent of the
injury depends on the type of agent, its concentration,
quantity and physical state, the duration of exposure and
the presence of food particles in the stomach””.

Pathophysiology
The dichotomy of oesophageal versus gastric injury in
cases of acid and alkali ingestion has long been recognized
by surgeons and gastroenterologistslsj. Whilst acid is said to
“lick the oesophagus and bite the pyloric antrum?”, alkaline
tends to cause a more uniformly severe mucosal injury
to the oesophagusp’é’g]. Although acid injury is usually
limited to the stomach, 6%-20% of patients have other
associated oesophageal and small intestinal injuries”. Our
two cases clearly illustrated this with the caustic injury in
case 1 causing extensive oesophageal injury whilst the acid
resulting in gastric injury and sparing the oesophagus.

Acid injuries cause “coagulation necrosis” on tissue
contact; the coagulum formed hinders any further tissue
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penetration™ """, On the other hand, caustic injuries

induce “liquefaction necrosis”, a process that leads to
the dissolution of protein and collagen, saponification
of fats, dehydration of tissues and thrombosis of blood
vessels, resulting in deeper tissue injury™ ", Zargar e al
noted that acute gastric injury was present in 85.4% of
their patients who had ingested acid, involving mainly
the distal half of the stomach with 44.4% having late
complications in the form of pyloric or antral stenosis and
linitis plastica-like deformity"". The relative sparing of the
duodenum is thought to be due to pylotic spasm induced
by the irritant acid in the antrum and the alkaline pH of
the duodenum!"’, Our patient who ingested battery acid
developed partial gastric outlet obstruction. Contrast study
performed documented duodenal rigidity and lack of
normal mucosal pattern. Howevet, the distinction between
the expected sites of gastrointestinal injury following acid
versus alkali ingestion is not always clear.

Burn classification

Injuries secondary to chemical burns of the upper
gastrointestinal tract are classified in similar fashion to
thermal burn of the skin. They are classified into three
degrees based only on the extent and severity of the
superficial lesions"”. An appreciation of the depth of the
involvement may improve our treatment, but at present,
no definite measurements of the depth can be made, and
the grading at best is subjective. Endoscopic ultrasound
may provide an answer. A third-degree burn can easily be
mistaken for a second-degree burn.

Oropharyngeal burns and clinical symptoms have a low
predictive value for severity of oesophageal injurym’m.
Haller ef a/ observed that 70% of their patients with
oropharyngeal burns did not have significant damage
to the oesophagus[lsl. Both our patients had severe
oropharyngeal burns requiring immediate intubation in
order to protect their airway but only one developed severe
oesophageal injury.

Early versus late endoscopy

Early endoscopy is regarded as the most appropriate
measure based on which clinical decisions are made in
people who have ingested corrosive substances™ !,
The majority of physicians and surgeons now favour early
endoscopy. Nevertheless, early endoscopy in the hands of
a less-experienced endoscopist could be hazardous™". Tt
is important to minimize force and air insufflation when
passing the endoscope in this group of patients“m. The
risk of oesophageal perforation is low if the procedure is
performed under general anaesthesia and the endoscope
is passed to the first burned area but not beyond i,
Hawkins ¢# a/ recommend diagnostic oesophagoscopy
under general anaesthesia within the first 36 h of corrosive
ingestion. In severe oropharyngeal burns, endoscopy may
be deferred up to seven days to allow the acute oedema to
subside, thereby reducing the risk of airway complication[sl.
Zargar et al performed endoscopies on 88 patients
within 96 h following corrosive ingestion and found no
complications related to the procedurem. Others have also

documented the safety of early endoscopym. Both our

patients had endoscopy carried out within 72 h following
corrosive ingestion. Early endoscopy is essential in the
continuing management of patients with corrosive injury
as it affords an opportunity to verify directly the healing
state of the mucosa and may be of value in predicting
which patients require further early intervention >,

Endoscopy is not without its limitations'". Tt is difficult
to assess the depth of any burn with absolute certainty by
observing superficial epithelial necrosis”. If a severe burn
is encountered in the upper third of the oesophagus, the
scope is not passed beyond this point. In this case, it will
be difficult to ascertain the degree of injury to the rest of
the oesophagus®. The area of burn may not be visualised,
thus delaying the diagnosis”. Others have attempted the
use of endoscopic ultrasound to improve the accuracy of
diagnosis. However, Chiu ef 4/ did not find concomitant
use of endoscopic ultrasound (EUS) useful in improving
the accuracy of predicting early or late complication of
stricture’”’,

Manometric study

Genc and Mutaf investigated the use of manometric
studies and suggested that it could give important data
about the severity of the initial oesophageal injury[zzl.
Dantas ez a/ showed that a majority of their patients
with caustic oesophageal injury exhibit alterations in
oesophageal motility, ranging from low amplitude non-
peristaltic contractions to some degree of alteration of
lower oesophageal sphincter pressurem. Thus, it could
play a role in determining the prognosis. PPI is generally
prescribed on the basis of associated reflux. This data
provide supporting evidence for its use.

Complications of corrosive ingestion

Severe complications, often life threatening are common
following corrosive injury to the upper gastrointestinal
tract. These include tracheobronchial fistula in 3%,
severe haemorrhage secondary to gastric involvement,
aortoenteric fistula or gastrocolic fistula, strictures and
perforation in 10% of cases”>"*. Stricture formation,
by far, remains the main long-term complication of this
injury. Over 90% of patients with third-degree burns go
on to develop stricture and 15%-30% if they have second-
degree burns P Mamede e7 a/ observed an 89.3% incidence
of oesophagitis in their 37-year historical series; 72.6%
of the cases involved progression to stenosis and 1%
died during acute phase'”. A lumen >10 mm in diameter
is thc?glght not to impede normal life and should be left
alone

Early use of steroids and antibiotic: Prevention of stricture
formation

Corticosteroids inhibit the transcription of certain matrix
protein genes, procollagen, fibronectin, TGF-f and
many cytokines. They also reduce the synthesis of a2-
macroglobulin, an inhibitor of collagenase activity™,
Animal experiments have shown that if antibiotics
and steroids are given early following ingestion of a
corrosive substance, the likelihood of stricture formation
is reduced™. Bautista ¢ a/ found dexamethasone more

www.wjgnet.com



5226  ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

August 28, 2006 Volume 12 Number 32

effective than prednisolone in preventing stricture
formation following experimental oesophageal burns®’.
Mamade ¢/ a/ concluded from their clinical experience of
239 cases over 38 years that lower doses of steroid have
little effect on the prophylaxis of stricture”. Higher doses
only seem to contribute to the onset of complications such
as increased vulnerability to infection and gastrointestinal
bleeding"*!. Several authors have found corticosteroids
ineffective in preventing oesophageal stricture!™>'™*'*!,
This has also been shown in a more recent randomised
controlled clinical trial in children.

Intra-lesional corticosteroid therapy has shown
beneficial effects for refractory oesophageal strictures
caused by corrosive burns. A report by Kochhar et a/
concluded that patients treated in this way experience
a longer dilatation free interval, thus requiring fewer
dilations”. However, the number of patients involved in
the study is small.

In our two contrasting cases, steroid was given to the
patient with acid burns for the first 24 h in view of the
severity of laryngeal oedema at presentation to avoid
casualty. In another patient who suffered from caustic
burns, steroid was not given because the literature suggests
that the complication risk outweighs the efficacy in
preventing stricture formation.

To date, there is no convincing evidence supporting the
use of antibiotics in reducing stricture formation™”. An
animal study has shown that it could decrease infection in
steroid treated burns”. Kirsh ¢ a/ recommended the use
of antibiotics for 7 d to 2 wk as a means to both decrease
the risk of pulmonary infection and bacterial invasion
through the injured oesophagus into the mediastinum®,
Our general consensus when treating a patient with
such injury is that antibiotic treatment should only be
commenced when the patient is treated with steroids
or there are signs of infection with source of infection
and infecting organism identified. Prophylactic use of
antibiotics without steroid treatment is unjustified"”.

Routine use of nasogastric (NG) tube

Mamede e al reported a significant lower incidence of
stricture formation with routine use of NG tube for 15 d
Pl However the NG tube could not
act as an oesophageal ‘mould’ because one could expect
the stenosing effect to continue longer than 15 d. Wijburg

et al also reported a decline in stricture formation in a
[27]

following the injury

patient with long-term nasogastric tube placement
However, contrasting results were obtained from other
literatures stating that long-term indwelling nasogastric
insertion is known to cause long strictures of the
oesophagus even in patients without oesophageal burns™"*,
We do not advocate the use of a NG tube as we have
experienced a number of patients who developed complex
stricture following nasogastric insertion. Furthermore, the
presence of a NG tube will aggravate reflux by making the
lower oesophageal sphincter incompetent. We used TPN
in both patients and would have proceeded to feeding
jejunostomy if oral feeding was not soon established.

Experimental studies to prevent stenosis
In a recent experimental study, cytokines have been used
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successfully in preventing stricture formation by Berthet
and colleagues™. The theory was based on the rationale
of the inflammatory process and cascade of events. Epi-
dermal growth factor (EGF) was used because of its prop-
erties of fibroblast stimulation and improvement of local
vascular conditions. Interferon-y (IFN-y) was also used to
reduce fibrosis as it inhibits collagen I and III formation
and fibronectin synthesis”". Hydroxyproline was used as
an indirect measurement of collagen production as it is the
ultimate product of collagen degradation™
not observed in treated animals™”. There was a lower level
of hydroxyproline in combined treatment compared to
EGF alone™.

Kaygusuz e a/ investigated the effect of interferon-o.-
2b and octreotide in the treatment of corrosive burns of
the oesophagus™. A histopathological examination of the
exposed oesophagus demonstrated that octreotide and
interferon-g-2b distinctively depressed the fibrotic activity
in the second phase of wound healing that occurred in
the oesophageal wall after a corrosive burn®. Gunel ez a/
showed in their animal experiment that treatment with an
antioxidant, such as vitamin E and methylprednisolone
decreased tissue hydroxyproline and thus, inhibiting new
collagen synthes1s and stricture formation following
corrosive injury™. However, all these studies are only
carried out on animals and these treatments have not been
tested on humans.

. Stenosis was

Management

The acute management is based on the acute trauma
life support (ATLS) guidelines for burn injury. This
includes securing the airway, pain relief and attending to
adequate intravenous fluid replacement. Tracheostomy
may be necessary in cases of severe laryngeal oedema,
whereby tracheal intubation fails and there is a danger
of completely closing over of the airway due to the
edema™"”. The aim of treatment at this stage is to stabilize
vital parameters. The patient is kept strictly nil by mouth
in acute phase. A plain chest radiograph is advisable and
might reveal signs of perforation, i.e. pneumomediastinum
and free air under the diaphragm™”***, However the
sensitivity is low and if perforation is suspected, diluted
barium swallow should be catried out. It is crucial that
the attending medical officers are aware of the severity
of such injury and able to identify life-threatening
complications associated with the injury. The use of
antidote such as water or milk does not seem to prevent
*l Endoscopy is the diagnostic procedure of
. Patients
with perforation require immediate surgerym. Gastric
acid suppression with PPIs and H:-antagonists are often
used in corrosive burn injury as oesophagitis and gastritis
are common and patients have been kept fasting“gl. This
treatment has been employed in both our patients in order
to suppress gastric acid production and to prevent stress
ulcets in the stomach.

Our first patient with the alkaline burns of the gastrointestinal
tract who later developed oesophageal strictures was managed
with frequently repeated dilatation. Hawkins ef a/ reported
a relatively high success rate with dilatation"”. Dilatation
could be antegrade or retrograde or a combination of

stenosis
. . . 3
choice in the absence of known perforanon”
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both!", Early dilatation is not recommended due to
associated high incidence of perforation and associated
morbiditym. Most authors advised waiting 3 to 6 wk
after the initial injury before attempting oesophageal
dilatation™”. Overall, oesophageal dilatation has proved
to give good results in short strictures but might be
dangerous for long and narrow oesophageal strictures' .
Complex strictures are refractory to dilation therapy and
fluoroscopic guidance has a valuable role in managing these
types of strictures”™. Repeat dilation sessions are needed
in most cases with a goal of achieving a luminal diameter
of 12 mm or larger in order to alleviate symptoms of solid
dysphagiam]. We suspect that the strategy of intense PPI
therapy and repeated dilatation will reduce the number of
impassable stricture that otherwise would have required
oesophageal resection and reconstructive surgery.

The second patient with acid burns of the gastrointestinal
tract developed gastric outlet obstruction within 3 wk of
injury. The use of a steroid is of questionable value, and
overall evidence from the literatures is not in favour of
routine use. This is because it could mask the clinical signs
of free perforation and infection">"™'"!, Therefore, its use
is limited mainly to patients with severe laryngeal oedema.
Antibiotics have been used in this case for the treatment
of an obvious chest infection. Gastric outlet obstruction
has been found in association with oesophageal stricture in
the region in 20% of cases' . In some cases gastric outlet
obstruction can yield balloon dilatation but our patient
required surgical bypass because of the complex nature
of his stenosis. Alternative surgical reconstruction would
be hemigastrectomy and resection of the first part of
the duodenum with Bilroth I reconstruction. At the time
of presentation, our patient was unfit for such a major
operation.

Understanding the pathophysiology of corrosive
injury is important in planning both acute and on-going
management. Scar retraction begins as early as the end
of the second week and lasts for 6 mo. Six to twelve
months is considered the average time before full fibrosis
is achieved after the injury®’. Oesophagectomy carried
out too early prior to the scar tissue maturation might
increase the risk of anastomostic stenosis” . Han et a/
advocate delaying major reconstructive surgery in patients
with caustic burns for at least 6 mo from time of injury
provided that emergency surgery is not indicated™
Emergency oesophagectomy plus exteriorisation or
immediate reconstruction is however indicated in cases of

. . . . . 9
perforation and contamination of the mediastinum",

Risk of carcinoma

The association of lye stricture and carcinoma of the
oesophagus has been known since 1896, Kiviranta
believed that the incidence of oesophageal cancer among
victims of lye stricture is at least 1000 times greater than
that in the normal population®™. The interval between
lye ingestion and the development of carcinoma ranges
between 25 to 40 years. However, this risk may be
overestimated. Marchand did not encounter a single case in
135 patients with caustic strictures of the oesophagus over
a petiod of 6 years”™. Carver and colleague had 2 patients
out of 233 patients with lye strictures over a period of 25

years””. Mamede and colleague found 4 (1.6%) out of the
239 patients from their 37-year historical series developed
oesophageal cancer after caustic soda ingestion”. In these
cases, operative risk may exceed the potential risk of
cancet.

The risk of gastric cancer is less known'. Gray and
Holmes first reported in 1948 findings of squamous
metaplasia in the stomach of a patient who had ingested
acid™. Similar findings were subsequently reported by
O’Donnell and colleagues”” and later by Eaton and
Tennekoon"”. Some surgeons are more aggressive in
resection of the involved stomach because of the danger
of subsequent gastric metaplasia™’. The predisposition
to cancer justifies regular follow-up and surveillance
endoscopy. However, the patient should be warned of the
cumulative dangers of other risk factors for oesophageal
cancer, such as alcohol abuse and smoking"”.

CONCLUSION

The literature on treatment of patients with corrosive
injuries to the upper gastrointestinal tract is both
controversial and inconclusive. The main principle in
managing such patients is that each patient must be
evaluated individually as the clinical picture varies widely.
Signs and symptoms alone are an unreliable guide to
injury. Both the acute and the chronic phases of the
clinical presentation require different management.
Psychiatric support is sometimes needed during both
the acute and chronic phases. The general consensus
is that the initial treatment is supportive; ensuring the
airway is patent and to establish haemodynamic stability.
Early endoscopy has a crucial role in both diagnosing the
severity of the injury, as well as, in managing the patient.
Total parenteral nutrition is a useful adjunct. Operation
is generally reserved for patients who have ingested large
amounts of corrosive substance and in whom tissue
necrosis is highly likely. Extensive necrosis noted on
endoscopy and patients with evidence of perforation
are indications for immediate surgical intervention. As
for intractable oesophageal strictures when dilatation is
dangerous or impossible, surgical intervention may be
unavoidable. However, this must be balanced against
the mortality and sometimes considerable morbidity
2% Follow up endoscopy should be
carried out within 6 wk following discharge from the
hospitalm. Diligent follow-up is advised to ensure patient
has satisfactory gastrointestinal function restored and to

following surgery

correct late onset complications.
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