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Abstract Objective. Acid burns of 
the upper gastrointestinal tract pro- 
duce a complex combination of le- 
sions which can be grouped into five 
types, and existing surgical tech- 
niques have proved inadequate in 
treating some of these lesions. 
Methods. Over the past 25 years 72 
patients have needed operative treat- 
ment since they could not be man- 
aged by more conservative mea- 
sures; the anatomical lesions in the 
five types and their surgical manage- 
ment are described. 
Results. There were two early and 
one late death and morbidity was 
low in the long-term follow-up ex- 
aminations, which included gastric 
secretory functions, transit time esti- 
mation with gamma camera and con- 
trast radiography. 
Conclusions. The conclusions are 1) 
a variable approach is needed for 
each individual patient, 2) the right 

colon has proved suitable for esoph- 
ageal bypass, 3) the ileum is in- 
cluded, when necessary, by making a 
side-to-side ileocaecoplasty to make 
it into a straight conduit and elimi- 
nate the caecal bulk and ileocaecal 
valve, 3) augmentation gastroduo- 
denoplasty using a split jejunum or 
colon is very satisfactory for recon- 
structing a burnt contracted stomach, 
4) posterior colopharyngeal anas- 
tomosis, performed as a pharyngo- 
plasty by excising or widely incising 
the fibrosed posterior wall of  the 
pharynx, restores normal deglutition, 
5) parenteral vitamin B 12 replace- 
ment is necessary in severe gastric 
burns. [Eur J Cardio-thorac Surg 
(1996) 10:934-940] 
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Introduction 

Acid burns of the upper gastrointestinal tract due to the 
swallowing of acids for suicidal purposes, and occasion- 
ally accidentally, has had a steady incidence, with occa- 
sional periods of increase, in the area in and around Cal- 
cutta over the last two decades. The exact incidence can- 
not be given as there are no state records and hospital 
records are also poor, with very little statistical analysis. 
The cause of the suicidal attempts are despair of  various 
sorts - economic, failure in examinations, family ostrac- 

ization of married women, parental disapproval over per- 
formance at school or suspected boy friends etc. - but the 
overwhelming reasons are economic despair and rapidly 
changing values in a developing society. The acid most 
commonly used is muriatic acid, the easily available and 
cheap poison in the house used for domestic cleaning. 
Though this problem has an interesting socioeconomic and 
political background, which a doctor cannot miss or ig- 
nore, the present article deals only with the end results of 
these burns (once the patients have survived the initial pe- 
riod), which is the formation of complicated strictures. This 
paper deals with the management of  such deformities in a 
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p e r s o n a l  ser ies  o f  72 pa t i en t s  o v e r  nea r ly  25 years  and in-  

d ica tes  the  p r o b l e m s  o f  the  su rg ica l  m a n a g e m e n t  o f  these  
l e s ions  by  the  a c c e p t e d  surg ica l  t e c h n i q u e s  [2, 4 - 6 ,  12 -15 ]  
and the  m o d i f i c a t i o n s  m a d e  the reof .  

Materials and methods 

The patients with acid ingestion were admitted and resuscitated in 
the Department of Medicine along with other poisoning cases. Some 
of them succumbed to shock, toxemia, laryngeal burns and pulmo- 
nary injuries. Others needed emergency surgery for hematemesis or 
gastric perforation. The remainder were referred to thoracic surgery. 
Most patients from our own Institution were seen early, while pa- 
tients discharged from other Institutions and even some from our own 
institution were seen late due to paucity of beds. The main initial 
concern was the maintenance of nutrition and a nasogastric tube was 
passed as early as possible, usually not before 72 h, as intravenous 
alimentation was expensive and the costs had to be borne by the pa- 
tient. Contrast swallow radiography was usually carried out after 
3 weeks to delineate the areas of the burns. The pyloric and gastric 
burns reached the critical stage of obstruction 4-5 weeks after inju- 
ry, leading to severe vomiting and prostration, and they required im- 
mediate resuscitation and operation. 

Endoscopy and bouginage of the esophagus was delayed as much 
as possible to avoid further damage to viable but friable mucosa and 
was performed only with the onset of dysphagia after removal of the 
nasogastric tube. Bouginage was carried out under general anesthe- 
sia, frequently at first and then gradually spaced out. If a satisfacto- 
ry lumen and general health were maintained by bouginage, the pa- 
tients were taught self-bouginage by gum elastic bougies and were 
advised to buy bougie of a certain size and continue this procedure 
at home. Patients from other hospitals were fitted into this program, 
which was supervised by a nurse. 

Major reconstructive surgery was undertaken under the follow- 
ing circumstances 1) when the bouginage program failed to main- 
tain a satisfactory lumen or produced perforation, 2) in patients who 
came late with a completely shut-off esophagus and a feeding jeju- 
nostomy, 3) in patients in whom bouginage was not possible, was 
not likely to succeed or was not accepted by the patient. This third 
group included patients with long narrow strictures, kinking of the 
esophagus at some point, strictures involving hypopharynx and stric- 
tures involving both stomach and esophagus where some surgery had 
to be undertaken anyway. 

The main concerns of preoperative management, apart from as- 
sessment of the extent of the lesion, were the evaluation and correc- 
tion of nutritional status and elimination of sepsis from the oral cav- 
ity, lungs and colon. The nutritional status was assessed from body 
weight and blood biochemistry. A reduction of body weight up to 
50% of the national average provided by the Indian Council of Med- 
ical Research was acceptable, if the blood biochemistry was not 
grossly abnormal. Nutritional status was corrected by a high protein- 
calorie liquid diet by mouth, nasogastric tube or jejunostomy, as the 
case may be, along with intravenous fluid and electrolyte replace- 
ment. Intravenous alimentation, being expensive, was reserved most- 
ly for the postoperative period, except in a few patients. Postopera- 
tive care was also directed mainly towards the maintenance of nutri- 
tion through a feeding jejunostomy and the prevention of pulmonary 
complications. Patients were converted to oral feeding slowly, start- 
ing 10-12 days following surgery after a thin contrast swallow ra- 
diograph had ensured normal deglutition without aspiration or leak- 
age. 

The lesions in these 72 patients could be grouped into five dif- 
ferent types, though no two lesions were exactly similar. The five 
types and their combination of strictures are depicted in Table 1 and 
their age and sex distribution in Table 2. Severe laryngeal burns with 

Table 1 Types of strictures following acid burns of upper G.I.T. 

Type Oesophagus Stomach Pharynx Number 

Type I Severe Nil Nil 22 
Type II Mild Severe Nil 27 
Type III Severe Moderate Or Nil 4 

Lower third Severe 
Type IV Severe Nil Severe 5 
Type V Severe Severe Severe 14 

Table 2 Age (years) and sex distribution of patients with corrosive 
strictures 

10-20 20-30 30-40 40-50 50-60 

Male 8 14 3 2 1 
Female 18 23 3 

Majority aged 16-25 years 

stricture have not been seen in this series, though all of the patients 
bad burns with destruction or adhesion of the epiglottis, which did 
not seriously affect the mechanism of laryngeal closure during de- 
glutition. Patients with laryngeal stenosis would form a possible Type 
VI, not seen in this series. 

Types of operative treatment 

Type I 

Esophageal bypass was performed using retrosternal isoperistaltic 
right colon based on the middle colic artery. 

Type H 

In the last 21 consecutive patients augmentation gastroduodenoplas- 
ty, using a split isolated loop of jejunum, was performed as described 
by us [9] and others [3, 10, 11]. The early and late postoperative bar- 
ium meal study in one such patient is depicted in Fig. la. Early in 
the series posterior gastrojejunostomy was carried out in five patients 
and Billroth I gastrectomy in one. Prior to human operations, an ex- 
perimental series was undertaken on dogs with a 6-month follow-up. 
Figure lb depicts the postoperative radiograph in one such dog. 

Type Ill  

Two patients with ring strictures at the lower end of the esophagus 
and pyloric strictures were treated with side-to-side esophagofun- 
dostomy along an incision through the stricture with an intrathorac- 
ic fundoplication and pyloroplasty (Fig. 2). In two other patients with 
strictures of the lower third of the esophagus and contracture of the 
stomach, the esophagus was replaced by right colon and the lower 
end of the colon was opened longitudinally to perform an augmen- 
tation gastroplasty (Fig. 3) - this time with colon (Fig. 4). 

Type IV 

In the first patient the stomach was brought up to the neck and the 
fundus was anastomosed to the back of the pharynx after excision of 



936 

Fig. 1 (a) Postoperative barium meal study after augmentation gas- 
troplasty using isolated jejunal loop. Left: One month after opera- 
tion. Right: Five years later. (b) Postoperative barium meal study in 
a dog 6 months after gastroduodenoplasty using an isolated split loop 
of jejunum 

Fig. 2 Barium meal study. 
a Two years after operation of 
esophagofundoplasty, fundopli- 
cation and pyloroplasty. 
b Esophagogram before opera- 
tion showing stricture of the 
lowest end. e Stomach before 
operation 

Follow-up studies 

The patients have been carefully followed up clinically for a period 
of 1-25 years. Gastric acid secretion in response to histamine and 
insulin was studied in five patients of type II 2 years after surgery. 
Esophageal and gastric transit time for liquid and solid bolus was 
measured by a gamma camera in five patients of type V 6 months- 
2 years after surgery. 

its fibrosed posterior wall, to enlarge a contracted pharynx [8]. In the 
second patient the same technique was adopted using a retrosternal 
antiperistaltic left colon. In all subsequent operations isoperistaltic 
retrosternal right colon was used with posterior pharyngeal anastom- 
osis in the same manner (Figs. 5, 6). 

Type V 

Isoperistaltic right colon was used in all cases for esophageal bypass 
with pharyngeal anastomoses and augmentation gastroplasty as de- 
scribed. 

In patients with short right colon the terminal ileum was includ- 
ed and an ileocaecoplasty was performed (Fig. 7). The vermiform 
appendix was excised with its base and the incision extended through 
the ileocaecal valve into the terminal ileum and a side-to-side anas- 
tomosis was performed between the caecum and terminal ileum. This 
made it into a straight conduit, eliminated the obstruction at the ile- 
ocaecal valve and reduced the bulk of the caecum (Fig. 8). The ile- 
um was then used for pharyngeal anastomosis (Fig. 9). 

Results 

Mortali ty 

There were three deaths in this series - two early and one 
late. Late death occurred in the only type IV lesion, where 
the gastric fundus was used for pharyngeal  reconstruction,  
the patient  dying due to chronic aspiration 2 years later. 
One patient of type V, where antiperistaltic left colon was 
used, died due to regurgitat ion of colonic and gastric con- 
tents. The second early death was also in a type V patient, 
who developed a leak from the pharyngeal  anastomosis  
which healed fol lowing resuture, but the patient died due 
to prolonged malnutr i t ion.  There were no deaths in patients 
with type I, type II and type III deformities.  
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Fig. 3 Technique of augmenta- 
tion gastroplasty. A Lower end 
of colonic conduit and stric- 
tured stomach. B Both of them 
opened along their length. 
C Completed anastomosis 

Fig. 4 Postoperative barium 
meal study. Lower esophagus 
replaced with colon with colo- 
gastroplasty 

Fig. 5 Technique of colopharyngoplasty. A Posterior wall of phar- 
ynx excised from the lowest healthy area to the level of the laryn- 
geal opening with endotracheal tube in it. B Longitudinally opened 
colon being anastomosed to the pharyngeal opening. C Completed 
anastomosis 

Fig. 6 Postoperative barium meal study 6 months after colopharyn- 
goplasty 

Fig. 7 Technique of ileocaecoplasty. A Normal anatomy. B Ex- 
cised appendix with the incised opening in ileum and caecum. 
C Completed anastomosis 
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Fig. 8 Ileocaecoplasty, appearance during 
operation, a The ileocolic conduit after 
ileocaecoplasty, b The conduit in position 
with completed anastomosis, c The ileoph- 
aryngeal anastomosis 

Follow-up studies 

One patient of type V deformity, out of a total of 69 sur- 
viving patients, had partial stricture of the pharynx above 
the pharyngocolic anastomosis, which needed dilatation 
for some time. All other patients have a normal swallow- 
ing mechanism and normal body weight. Two patients with 
intrathoracic fundoplication followed up for 8 and 9 years, 
respectively, suffer from periodic chest discomfort after 
meals but are coping with their symptoms. Some patients 
with pharyngeal anastomosis needed a little time and prac- 
tice to adjust their swallowing mechanism, but these prob- 

lems are minimal with a posterior pharyngocolic anastom- 
osis. Slight redundancy in the intra-abdominal part of the 
colon gave rise to the feeling of abdominal distention in 
two patients. There have been no complaints of gastrocolic 
reflux or peptic colitis. Late stricture formation has also 
not been seen. 

Gastric acid secretion in response to histamine and in- 
sulin were zero in five patients studied. The esophageal 
transit time for liquid and solid bolus was normal in the 
upper and middle thirds, but slightly prolonged in the lower 
third, specially in the two patients with slight redundancy 
in the intra-abdominal part of the colon (Fig. 10). Gastric 

udy 3 months after surgery as in Fig. 8. A Ile- 
e passage of barium. B The cologastroplasty. 
operation 
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Fig. ]0 The motility and transit time of liquid and solid bolus 
through esophagus (colonic conduit) and stomach 

transit time was normal. Patients with severe gastric burns 
developed chronic vitamin B 12 deficiency, which needed 
periodic parenteral therapy. 

Discussion 

Acid burns of the upper gastrointestinal tract produce de- 
formities somewhat different from alkali burns [5, 15]. The 

pharynx is burnt as the liquid is held by the spasm of the 
upper esophageal sphincter. There is a higher incidence of 
burns of the stomach as the acid produces a pylorospasm 
and is not neutralized. The injury is suicidal in nature in 
the majority of patients, who are mostly teenagers or young 
adults. Successful reconstructive surgery can rehabilitate 
them in a most satisfying manner. 

A gastric reservoir is necessary because of the usual 
bulky rice-based diet low in animal protein. This has led 
to the technique of augmentation gastroduodenoplasty [9]. 
Posterior gastrojejunostomy and partial gastrectomy were 
unsuitable for three reasons. Firstly, they were not possible 
in severe burn contractures of the entire stomach. Secondly, 
resection of the strictured portion was not likely to prevent 
future malignancy, as the portion left behind also had burnt 
mucosa. Thirdly, the gastric wall showed inflammatory 
edema and fibrosis, which extended onto the greater and 
lesser omenta and restricted the mobility of the stomach. 
An isolated loop of jejunum was used for postgastrectomy 
problems after partial gastrectomy by Henley [11] and He- 
denstadt [10] and a split jejunal loop was used to palliate 
postvagotomy diarrhea [3]. The method was nevertheless 
tried out on experimental animals before doing it on pa- 
tients. 

In pharyngeal anastomosis of the colon, an isoperistal- 
tic colon is essential [2, 6]. In anatomical studies of the co- 
lonic vasculature some have found the right colon better 
[6, 7, 16] and others have found the left colon better [1, 2, 
13, 17]. In our experience the right colon has been favored 
because of the greater constancy of its arterial supply 
through the middle colic artery and venous drainage has 
posed no problem. The upper left colic artery is often di- 
minutive in the population under study and an isoperistal- 
tic left colon is not possible in the majority. In our experi- 
ence an isoperistaltic colon is preferable, no matter at 
which site. Unfortunately, no study of colonic blood sup- 
ply in Indian or Asian populations is available. 

Restoration of the normal deglutition mechanism fol- 
lowing pharyngocolic anastomosis has always been a prob- 
lem. It has been deduced, on the basis of endoscopic ex- 
perience, that this is caused by fibrosis in the pharyngeal 
wall reducing its capacity and distensibility and a lateral 
pharyngocolic anastomosis fails to function properly. 
Therefore the pharyngeal anastomosis has been carried out 
with excision of or an incision on its posterior wall com- 
pletely opening up the lower pharynx and bringing the co- 
lonic conduit in line with the upper pharynx. The restora- 
tion of normalcy to the swallowing mechanism and ab- 
sence of aspiration has been demonstrated by contrast ra- 
diography and gamma scanning in a long-term study. 

The problem of occasional short right colon, bulky cae- 
cum and ileocaecal valve have been solved by an ileocae- 
coplasty. The technique has worked well in our experience 
in long-term follow-up. Other techniques of lengthening 
the right colon, like excision of the taenia coli, are more 
cumbersome. 
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The low morb id i ty  in this series is due to met iculous  at- 
tent ion to the colonic  vascular i ty  and correc t ion  o f  nutri-  
t ional  def ic iency  both before  and after  surgery. The ab- 
sence of  acid pept ic  injury to the je juna l  or co lonic  mucosa  
because  of  low or absent  gastr ic  acid output  is also respon-  
sible for low morbidi ty .  Colonic  bypass  of  ben ign  esoph-  
ageal  s tr icture in young  pat ients  can be ach ieved  with a 
very low mor ta l i ty  and morbidi ty .  The chronica l ly  under-  
nour i shed  pat ient  responds  very favorab ly  to nour i shment  
g iven by in t ravenous or j e juna l  a l imenta t ion.  However ,  
good deal  of  personal  at tent ion is necessary  in these pa-  
t ients and the results  have jus t i f i ed  the labor. 

In conclus ion,  the modi f ica t ions  in the surgical  tech- 
niques have been brought  about  by  the necessi t ies  of  the 
d isease  and they have s tood the test of  t ime. Wha t  the paper  
emphas izes  is the need for a f lexible  and var iable  surgical  
approach  in deal ing with the sequelae  of  severe  acid  burns 
of  the upper  gas t ro in tes t ina l  tract. 

Acknowledgement I thank the Principal and Superintendent, 
Calcutta National Medical College, for permission to publish this 
paper. 
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