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Abstract

Objectives The aim of this study was to identify the
preoperative factors that affect the survival of patients who
undergo esophagogastrectomy after corrosive ingestion,
using analysis of their physiological condition, associated
diseases, physical examination, and laboratory data.
Methods Between January 1995 and December 2005, 71
consecutive patients who underwent esophagogastrectomy
for corrosive ingestion injuries were retrospectively reviewed.
Of them, 41 survived and 30 (42.3%) died during the peri-
operative period. Logistic regression analyses were used
to model markers for postoperative mortality, including
descriptive data, clinical symptoms/signs, and laboratory data.
Results There were 35 males and 36 females included in
the study, with an average age of 54.7 £+ 14.9 years. After
adjustments in the logistic regression model, age of over
65 years (p = 0.021), presence of gross hematuria
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(p = 0.016), twofold level of serum AST (p = 0.012),
blood pH level below 7.2 (p = 0.017), and deficit of blood
base over 16 (p = 0.007) were found to be independent
risk factors for patient mortality.

Conclusions We consider age over 65 years, preoperative
pH < 7.2, base deficit >16, twofold level of serum AST,
and presence of gross hematuria to be the important factors
predicting postoperative hospital mortality in patients
presenting with corrosive ingestion injuries who require
emergency surgery.

Introduction

The phenomenon of accidentally swallowing or intention-
ally ingesting caustic liquid (either acidic or alkaline) is not
unusual worldwide. The most commonly discussed issue in
the literature with respect to this topic concerns the oper-
ative indications, i.e., suitable timing for surgical inter-
vention [1, 2]. However, very few studies have analyzed
the preoperative factors that could predict the hospital
mortality of patients who undergo esophagogastrectomy in
the acute stage.

The aim of the present study was to identify the pre-
operative factors affecting these patients’ survival by ana-
lyzing their physiological condition, associated diseases,
physical examination, and laboratory data.

Materials and methods
Between January 1995 and December 2005, all patients
with corrosive gastrointestinal injuries treated in a single

tertiary-care institution were retrospectively reviewed.
During the 11-year period, 537 patients with caustic
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injuries were admitted. Of them, 73 adult patients (13.6%)
who had emergency operations were included. Patients
treated conservatively or in a preterminal state without the
exemption of salvage operations were excluded. A com-
parison of the 73 complete follow-up patients with those
who were not included showed no significant differences in
age, gender, and BMI (p = 0.112, 0.662, and 0.623). Their
general condition, associated diseases, physical examina-
tions, laboratory data, and operative findings were reviewed
and analyzed.

These patients were confirmed, through clinical exam-
inations and statements of their families, as having acci-
dentally swallowed or intentionally ingested corrosive
(acidic or alkaline) agents. Physical examinations, chest
radiography, and laboratory examinations, including arte-
rial blood gas, complete blood count and biochemistry,
were routinely performed.

Primary corrections, including fluid supply and acid—
base balance, were administered at the emergency depart-
ment. A nasogastric tube was inserted for acidic injuries of
less than 2 h, for drainage only, not lavage [1, 3]. For those
suspected of alkali ingestion or sustaining acidic injuries
for more than 2 h, blind placement of a nasogastric tube
was avoided because of the high risk of perforation.
Antibiotics were routinely administered. Esophagogas-
troduodenoscopy (EGD) was accomplished within 12 h in
almost all cases, except for those patients with peritoneal
signs, in shock, and having conditions needing emergency
surgery [4—10]. Under local anesthesia, the EGD evaluation
was always performed by the first two authors, the senior
thoracic surgeons. Evaluations descended through grade 1
or 2 injuries until the level at which grade 3 was confirmed.
During EGD evaluation, esophagogastric injuries were
modified and classified as follows: grade O = normal,;
grade 1 = edema and hyperemia of the mucosa; grade
2 = superficial localized ulceration, friability and blisters;
and grade 3 = circumferential ulceration or multiple and
deep ulcerations and areas of extensive necrosis [11, 12].
The indications for surgery were as follows: (1) presence of
peritoneal signs or free air, (2) grade 3 corrosive injuries in
EGD [13], (3) intractable acid—base imbalance after med-
ical resuscitation, (4) indications of shock upon arrival at
the emergency department, and (5) presence of gross
hematuria. The relative indications for surgery were a
persistent heart rate of greater than 110 min~' and cardinal
indications such as shock or acidosis being borderline or
clinically worsening after medical resuscitation.

Operative procedure
All patients were operated on by the same surgical team.

They were placed in the supine position and given general
anesthesia with tracheal intubation. Small median
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laparotomy was performed to confirm the injuries to the
intra-abdominal organs. The incision was then extended up
to the xiphoid and down to just above the umbilicus if
resection was to be carried out. Any soiling and dirty
ascites were sucked out if present. The extent of injury was
confirmed through serosal involvement. Total esophago-
gastrectomy was performed. At the same time or just after
the abdominal procedure, a left oblique cervical incision
along the anterior margin of sternocleidomastoid muscle
was made. The cervical esophagus was dissected and
transected. The distal end was closed tightly. The esopha-
gectomy was performed transhiatally. The proximal stump
was always taken out at the wound as a cervical esopha-
gostomy and a drain was placed separately. After the
resection, the entire peritoneal cavity was washed with
about 10,000 ml of normal saline under empiric judgment.
Abdominal drains were placed over the posterior medias-
tinum, neck splenic fossa and foramen of Winslow under
empiric decision. Witzel jejunostomy was performed rou-
tinely. The patient was sent to the intensive care unit for
postoperative care. Postoperative chest radiography was
taken to rule out the presence of pneumothorax. The patient
was weaned off the ventilator and the endotracheal tube
was removed as soon as possible. Nutrition was given
through the jejunostomy tube after the patient regained
bowel movement. The patient was discharged after
achieving stable vital signs, regular jejunostomy feeding,
and normal bowel movement.

Data collection and statistical analysis

Before beginning our analysis, the available literature was
reviewed to identify factors thought to be important for
patient survival [14—16]. Since there are few studies in the
literature on this matter, we remained focused on whether
arterial blood gases, including base excess and pH, could
be used as a rapid and useful indicator and prognosis for
the injury. Case patients were analyzed for their descriptive
variables by reviewing the medical charts. Student ¢ tests
and y° tests were used to compare continuous and cate-
gorical descriptive variables, respectively, between sur-
viving and expired patients. Univariate and multivariate
logistic regression analyses were used to examine the
relationships between the relative risks and clinical out-
comes. Potential confounders such as age, gender, medical
history, clinical symptoms/signs, and laboratory data were
adjusted in all multivariate analyses. Results were expres-
sed as a mean with standard deviation or odds ratios (OR)
and 95% confidence interval (CI) where appropriate. A
p value of less than 0.05 denoted statistical significance.
SPSS for Windows v12.0 (SPSS, Inc., Chicago, IL) was
used for all statistics.
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Results

Of the 73 patients, the data for two patients were incom-
plete and the records of 71 patients were enrolled. There
were 35 males and 36 females with an average age of
54.7 £+ 14.9 years. Ten patients who were initially exclu-
ded from surgery ultimately worsened and required sur-
gery. Seven patients had significant respiratory
complications due to aspiration injury and required emer-
gency intubation and ventilation support. Three patients
experienced postoperative leakage of the duodenal stump
and required long-term drainage. Of the 71 patients, 41
survived and 30 (42.3%) died during the perioperative
period (Table 1). The mean age of those who died
(67.8 £ 10.3 years) was significantly greater (p < 0.001)
than that of those who survived (45.2 &+ 16.3 years).
Between the two groups, gender, presence of gross hema-
turia, and initial mean blood pressure, heart rate, and serum
leukocyte counts were not significantly different
(» = 0.705, 0.118, 0.483, 0.745, and 0.751, respectively).
Furthermore, there were significantly fewer survivors with
diabetes, hypertension, and/or peritoneal signs (p = 0.001,
0.002, and 0.006, respectively). Serum creatinine, AST,
ALT, and deficit of blood base were also lower in survivors
(» = 0.009, 0.002, 0.007, and <0.001, respectively). The
blood pH levels were significantly lower in patients who
died (p = 0.001).

The factors influencing postoperative mortality are
given in Table 2. The risk factors for patient mortality in
the univariate analysis included age between 45 and
65 years, age over 65 years, diabetes, hypertension, pres-
ence of peritoneal signs, serum creatinine over 1.5 mg/dl,
serum AST > 84 U/L, serum ALT > 80 U/L, blood pH
level below 7.2, and deficit of blood base over 16

(p = 0.005, <0.001, 0.006, 0.005, 0.014, 0.019, 0.005,
0.009, 0.016, and 0.010, respectively). Patient mortality
was independent of gender, presence of gross hematuria,
abnormal vital signs, and abnormal leukocyte counts. After
adjustments in the multivariate logistic regression model,
age over 65 years, presence of gross hematuria, twofold
level of serum AST, blood pH level below 7.2, and deficit
of blood base over 16 were found to be independent risk
factors for patient mortality (p = 0.021, 0.016, 0.012,
0.017, and 0.007, respectively), whereas diabetes, hyper-
tension, presence of peritoneal signs, serum creatinine over
1.5 mg/dl, and twofold level of serum ALT were not sig-
nificant after additional adjustment (p = 0.153, 0.331,
0.085, 0.675, and 0.625, respectively).

Of the patients who survived, esophageal replacement
was successfully performed for 37 patients (from a total of
40) 6 months after the caustic injury. One 40-year-old
female patient attempted suicide again 1 month after the
caustic injury (and was successful), and the two remaining
patients could not be located for follow-up. After recon-
struction, four patients experienced mild cervical anasto-
motic leakage and conservative treatment was sufficient,
while five patients had cervical anastomotic stricture for
which bougination was required.

Discussion

The amount of corrosive agent swallowed and the time
from the moment of ingestion until the patient’s admittance
into the emergency room were difficult to determine. The
only way to know was to ask the patient during history
taking, but the information would be mostly inaccurate.
Over three-fourths of our patients suffered from major

Table 1 Descriptive variables

and clinical features of the study Patients (V) p value
patients Expired (30) Survivors (41)
Gender (male/female) 14/16 21/20 0.705
Age (years) 67.8 £10.3 452 + 163 <0.001
Diabetes (%) 333 24 <0.001
Hypertension (%) 36.7 73 0.002
Hematuria (%) 233 9.8 0.118
Peritoneal signs (%) 93.3 65.9 0.006
Mean blood pressure (mmHg) 105.5 + 31.5 101.3 £ 18.5 0.483
Heart rate (bpm) 96.0 &+ 26.9 94.0 £ 25.3 0.745
Leukocyte counts (mm™3) 17912.7 4+ 8984.4 18,609.3 £ 9211.1 0.751
Creatinine (mg/dl) 1.5£09 1.1 £05 0.009
Student ¢ test and 7 test were AST (U/L) 184.9 £+ 261.3 47.6 + 47.5 0.002
used to compare continuous and ALT (U/L) 106.0 £ 177.8 27.3 £ 27.7 0.007
categorical descriptive Blood pH 7.16 + 0.17 7.27 £ 0.10 0.001
variables, respectively, between  pace deficit 142 + 59 9.2+ 5.0 <0.001

surviving and expired patients
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Table 2 Unadjusted and adjusted risk factors influencing mortality before operation

Risk factors Died Survivors Unadjusted OR Unadjusted Adjusted OR Adjusted
(%) (%) (95% CI) p value (95% CI) p value

Male gender 46.67 51.22 0.83 (0.32-2.14) 0.705 0.84 (0.79-8.92) 0.887
Age

<45 years 33 53.7 1 1

45-65 years 433 31.7 22.00 (2.572-188.19) 0.005 41.88 (0.54-3240.01) 0.092

>65 years 533 14.6 58.67 (6.42-536.28) <0.001 628.88 (2.61-151,351.70) 0.021
Diabetes 33.33 2.44 20.01 (2.39-167.44) 0.006 170.72 (0.15-195,829.18) 0.153
Hypertension 36.67 7.32 7.33 (1.83-29.42) 0.005 16.81 (0.06-5000.68) 0.331
Gross hematuria 23.33 9.76 2.82 (0.74-10.69) 0.128 108.23 (2.36-4698.85) 0.016
Peritoneal signs 93.33 65.85 7.26 (1.50-35.02) 0.014 886.35 (0.39-2,018,743.02) 0.085
MBP < 90 mmHg 33.33 17.07 2.43 (0.80-7.39) 0.118 0.04 (<0.01-2.75) 0.138
HR > 120 bpm 20 14.63 1.00 (0.99-1.02) 0.741 9.17 (0.22-374.30) 0.242
Leukocyte counts > 20,000 30 41.46 0.61 (0.22-1.64) 0.324 0.02 (<0.01-0.89) 0.017

cells/mm?®
Creatinine > 1.5 mg/dl 33.33 9.76 4.62 (1.29-16.62) 0.019 0.44 (0.01-20.40) 0.675
AST > 84 U/L 36.36 7.32 7.33 (1.83-29.45) 0.005 1332.02 (4.95-358,180.12) 0.012
ALT > 80 U/L 30 2.44 17.14 (2.03-144.61) 0.009 40.28 (<0.01-107796443) 0.625
Blood pH < 7.20 50 21.95 3.56 (1.27-9.95) 0.016 65.73 (3.01-323.34) 0.017
Base deficit > 16 33.33 7.32 6.33 (1.56-25.67) 0.010 5072.83 (10.40-2,474,601.76) 0.007

MBP mean arterial blood pressure, HR heart rate, AST aminotransferase aspartate, ALT aminotransferase alanine, OR odds ratio, CI confidence

interval

depression and the ingestion of caustic liquid was an
attempt to commit suicide; thus, it is almost impossible for
such psychiatric patients to admit how much they drank.
Therefore, to correlate the severity of injuries and prog-
nosis with the swallowed amount is inappropriate. In this
study, this factor was completely ignored, although reports
with this association included were found in the literature
[11, 14, 15, 17].

Many studies that discuss the suitable timing of surgical
intervention for patients with caustic gastrointestinal inju-
ries were found in the literature [1, 12, 18]. The usual
indications are peritoneal signs, grade 3 injuries on EGD
[13], intractable metabolic acidosis, and shock [1, 3, 19,
20]. Some doctors have referred to peritoneal free air and
pneumothorax on plain radiography as surgical indications
[9]. However, of the 71 cases of corrosive gastrointestinal
injuries in the present series, only two patients with per-
forated organs had peritoneal free air and one had pneu-
mothorax. The cause for these situations could be that the
gastric or the esophageal wall becomes gangrenous and
sticky so that the intraluminal air cannot enter the perito-
neal or the thoracic cavity, as in the case of a simple per-
foration, or it may be more or less due to the supine
position of the patient during roentgenography. Therefore,
free air is a very unreliable indication for surgery. Different
from previous reports, the present study analyzes the
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preoperative factors, predicting the mortality of patients
who undergo resection at the acute stage using current,
available, contemporary medical devices [17, 21]. These
factors are the physical conditions, laboratory data, and
image studies collected at the very moment of admittance
into the emergency department (Table 1). The main goal of
this study was to try to predict the risk of death of patients
who undergo resection. We have to emphasize that all
patients who were diagnosed for surgical intervention
finally underwent esophagogastrectomy, i.e., no patients
were found to have only partial thickness esophageal
lesions (grade 2) in the resected specimens. During surgery,
the degree of esophagogastric injury and the pathological
examination of the resected specimen matched the preop-
erative staging. The patients treated conservatively or who
were in a preterminal state were excluded from the study.
Because of the serious surgical indications, this series had a
higher mortality rate than other studies [22].

The adjusted p values show that diabetes and hyper-
tension were not significant through univariate analysis.
However, diabetes is known to affect healing and
immunity clinically. Nonetheless, the perioperative con-
trol of blood sugar levels is the current approach in
intensive care [23].

The male gender is considered to have a poorer prog-
nosis [2]. However, this was not significant in our series.
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Intentional ingestion (attempted suicide) is a factor of
severe injury and associated with a higher rate of compli-
cations [24, 25]. Intentional ingestion may be more fre-
quent in patients with respiratory injury and vice versa
[26]. In our series, most of our patients drank the caustic
liquid in a suicide attempt. The ratio of intentional inges-
tion to accidental swallowing was too great to be com-
pared. Therefore, we did not take it into consideration.

On physical examination, the presence of peritoneal
signs, mean blood pressure <90 mmHg, and heart rate
>120 min~' were not significant factors. These signs
revealed that the injuries were severe, but, on the other
hand, they could reflect the condition of the patient before
operation, so that quicker response and treatment could be
provided. Therefore, these three factors cannot predict the
postoperative prognosis, although in certain studies [24]
the development of peritoneal signs is a good indicator of
the severity and extent of the injury and is an indicator that
the corrosive injury is very advanced.

Another factor is age over 65. This shows that the
younger the victim, the better the recovery. Some authors
have stated that those over 50 years old had a high mor-
tality rate [14]. The average age in the mortality group was
67.8 £ 10.3 years, which was significantly older than that
of the survival group (45.2 + 16.3 years) (p < 0.001). On
multivariate analysis, being older than 65 years is signifi-
cant. This may reveal that the younger the patient, the
greater the tolerance of caustic injuries and that the older
the patient, the more trauma suffered from the caustic
liquid.

Some authors consider white blood cell count over
20,000 mm > at admission an independent predictor of
death [20]. In this study we had the same result on multi-
variate analysis (p = 0.015), although it was of no statis-
tical significance between the two groups.

The significance of creatinine level has never been
studied. The level was significantly different between the
two groups on univariate analysis (p = 0.009) and also on
unadjusted risk factor analysis (p = 0.019). However, the
adjusted p value was not significant (p = 0.235). This
means that the underlying renal insufficiency is not related
to mortality, which is somewhat the same as the nonsig-
nificance of diabetes and hypertension. However, preven-
tative or alerting signs to past history of diabetes mellitus
or hypertension should still be kept in mind.

As for other studies [11], pH < 7.2 and base deficit
above 16 meq/L were associated with a higher mortality
rate. In our study, whether using univariate or multivariate
analysis, the results were very definite and should be
considered very significant factors. The results showed the
significant role of the pH of the caustic substance in pro-
ducing more severe injury, and this should be considered
more important than the amount ingested.

The presence of gross hematuria is associated with the
severity of the caustic injury. Kidney tubule dysfunction or
acute oliguric kidney failure has been reported after
ingestion of acetic acid at high concentrations [27-29].

Both ALT and AST are associated with liver cell injury;
however, the levels of ALT and AST in this study are
differently presented. On univariate analysis, both were
significantly different between the survival and mortality
groups. However, on multivariate analysis, only AST was
statistically significant. We explain this as follows: AST is
found in other organs, including muscles, kidney, and
heart, in addition to the liver. High levels of AST result in
multiple-organ damage. ALT is found primarily in the
liver, and high ALT levels indicate liver damage. Massive
noninflammatory periportal liver necrosis would occur
following concentrated acetic acid ingestion [30]. The
injuries can be predicted as being more generalized and
severe when AST soars, which is consistent with our result.

Some studies have considered associating acid ingestion
with higher mortality rates than alkaline ingestion [19]. In
the present study, 56/71 (78%) of the patients had acidic
injuries, 8% were alkaline, and the rest were unknown. It is
inappropriate to compare the patients due to the discrep-
ancy in the numbers. Also, besides the pH of the caustic
substance, another more important factor to be considered
is the amount of ingestion, which in many cases we were
unable determine from the statements of the patients and
their families. Actually, if the amount of ingested liquid is
large, the difference in the severity of injuries between acid
and alkaline becomes insignificant.

Many of our patients had depressive disorders and
refused to communicate after sustaining injuries (suicide
attempt), while others could not remember the actual
amount. In other words, the amount that the doctors
recorded would be mostly inaccurate. That is why we
deliberately neglected the amount ingested, although in
many studies this has been defined as an important factor.

Conclusions

This study directly analyzed the preoperative clinical
conditions, underlying systemic diseases, physical exam-
inations, and laboratory data of the adult patients who
underwent emergency esophagogastrectomy in the acute
injury stage. Age over 65 years, preoperative pH < 7.2,
base deficit >16, twofold level of serum AST, and presence
of gross hematuria were the important factors predicting
postoperative hospital mortality. Certainly, it is multifac-
torially related and further large-scale studies are required.

Acknowledgment The authors thank Jadzia Chou for editing the
manuscript.

@ Springer



2388

World J Surg (2010) 34:2383-2388

References

10.

11.

12.

13.

14.

15.

. Cattan P, Munoz-Bongrand N, Berney T et al (2000) Extensive

abdominal surgery after caustic ingestion. Ann Surg 231:519-523

. Keh SM, Onyekwelu N, McManus K et al (2006) Corrosive

injury to upper gastrointestinal tract: Still a major surgical
dilemma. World J Gastroenterol 12:5223-5228

. Ferguson MK, Migliore M, Staszak VM et al (1989) Early

evaluation and therapy for caustic esophageal injury. Am J Surg
157:116-120

. Chou SH, Lin SD, Chuang HY et al (2004) Fiber-optic bron-

choscopic classification of inhalation injury: prediction of acute
lung injury. Surg Endosc 18:1377-1379

. Christesen HB (1995) Prediction of complications following

unintentional caustic ingestion in children. Is endoscopy always
necessary? Acta Paediatr 84:1177-1182

. Lamireau T, Rebouissoux L, Denis D et al (2001) Accidental

caustic ingestion in children: is endoscopy always mandatory?
J Pediatr Gastroenterol Nutr 33:81-84

. Kay M, Wyllie R (2001) Caustic ingestions and the role of

endoscopy. J Pediatr Gastroenterol Nutr 32:8-10

. Meredith JW, Kon ND, Thompson JN (1991) The role of fiber-

optic endoscopy in the management of corrosive ingestion and
modified endoscopic classification of burns. Gastrointest Endosc
37:165-169

. Chiu HM, Lin JT, Huang SP et al (2004) Prediction of bleeding

and stricture formation after corrosive ingestion by EUS con-
current with upper endoscopy. Gastrointest Endosc 60:827-833
Cheng HT, Cheng CL, Lin CH et al (2008) Caustic ingestion in
adults: the role of endoscopic classification in predicting out-
come. BMC Gastroenterol 8:31

Zargar SA, Kochhar R, Nagi B et al (1989) Ingestion of corrosive
acids. Spectrum of injury to upper gastrointestinal tract and nat-
ural history. Gastroenterology 97:702-707

Tseng Y-L, Wu M-H, Lin M-Y et al (2002) Early surgical cor-
rection for isolated gastric stricture following acid corrosion
injury. Dig Surg 19:276-280

Estrera A, Taylor W, Mills LJ et al (1986) Corrosive burns of the
esophagus and stomach: a recommendation for an aggressive
surgical approach. Ann Thorac Surg 41:276-283

Cheng YJ, Kao EL (2003) Arterial blood gas analysis in acute
caustic ingestion injuries. Surg Today 33:483-485

Havanond C, Havanond P (2007) Initial signs and symptoms as
prognostic indicators of severe gastrointestinal tract injury due to
corrosive ingestion. J] Emerg Med 33:349-353

@ Springer

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Ramasamy K, Gumaste VV (2003) Corrosive ingestion in adults.
J Clin Gastroenterol 37:119-124

Gaudreault P, Parent M, McGuigan MA et al (1983) Predict-
ability of esophageal injury from signs and symptoms: a study of
caustic ingestion in 378 children. Pediatrics 71:767-770
Andreoni B, Marini A, Gavinelli M et al (1995) Emergency
management of caustic ingestion in adults. Surg Today 25(2):
119-124

Gorman RL, Khin-Maung-Gyi MT, Klein-Schwartz W et al
(1992) Initial symptoms as predictors of esophageal injury in
alkaline corrosive ingestions. Am J Emerg Med 10:189-194
Crain EF, Gershel JC, Mezey AP (1984) Caustic ingestions.
Symptoms as predictors of esophageal injury. Am J Dis Child
138:863-865

Tohda G, Sugawa C, Gayer C et al (2008) Clinical evaluation and
management of caustic injury in the upper gastrointestinal tract in
95 adult patients in an urban medical center. Surg Endosc 22:
1119-1125

Zargar SA, Kochhar R, Nagi B et al (1992) Ingestion of strong
corrosive alkalis: spectrum of injury to upper gastrointestinal
tract and natural history. Am J Gastroenterol 87(3):337-341
Mahid SS, Polk HC Jr, Lewis JN et al (2008) Opportunities for
improved performance in surgical specialty practice. Ann Surg
247:380-388

Lai KH, Huang BS, Huang MH et al (1995) Emergency surgical
intervention for severe corrosive injuries of the upper digestive
tract. Zhonghua Yi Xue Za Zhi (Taipei) 56:40-46
Arévalo-Silva C, Eliashar R, Wohlgelernter J et al (2006)
Ingestion of caustic substances: a 15-year experience. Laryngo-
scope 116:1422-1426

Tseng YL, Wu MH, Lin MY et al (2002) Outcome of acid
ingestion related aspiration pneumonia. Eur J Cardiothorac Surg
21:638-643

Yonatan Y, Dan E (2007) Systemic manifestation following
ingestion of small amounts of acetic acid by a child. Am J Emerg
Med 25:738.e1-€2

Schardijn GH, Kastelein JJ, Statius van Eps LW (1989) Kidney
tubule dysfunction caused by acetic acid. Ned Tijdschr Geneeskd
133:556-559

Sangiiesa Molina JR, Macia Heras ML (1999) Acute oliguric
kidney failure secondary to acetic acid poisoning. An Med
Interna 16:461-462

Kamijo Y, Soma K, Iwabuchi K et al (2000) Massive nonin-
flammatory periportal liver necrosis following concentrated ace-
tic acid ingestion. Arch Pathol Lab Med 124:127-129



	Factors Predicting the Hospital Mortality of Patients with Corrosive Gastrointestinal Injuries Receiving Esophagogastrectomy in the Acute Stage
	Abstract
	Objectives
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Operative procedure
	Data collection and statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


