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Introduction

Caustic ingestion remains a complex public health issue worldwide, in adults and
children. Caustic agent (acids and alkalis) is a product that causes tissue damage, and its
ingestion will damage the mouth, pharynx, hypopharynx, esophagus, stomach,
duodenum, and may reach the jejunum. Concomitant gastric and intestinal injuries
can occur in 20 to 60% (1-3)

Acid products, most of the times, cause coagulative necrosis of the mucosa, while
alkalis cause a liquefaction/saponification effect on the mucosa, reaching the entire wall of
the organ. The most accessible acids are hydrochloric, sulfuric and oxalic acid, widely
used in civil construction and factories. Products that contain alkali are those used in
household cleaning, containing sodium hydroxide, also known as caustic soda.
Therefore, caustic stenosis of the esophagus depends on the product ingested, the
amount that was ingested and its concentration (1, 4-6).

Ingestion of these products damages the esophagus, in different extensions, and the
final consequence is progression to stenosis and fibrosis of the organ. The most common
symptom is dysphagia, and the intensity of dysphagia depends on the degree of stenosis.
Odynophagia is also present. The nutritional status injury is evident, due to significant
weight loss (1, 2, 4, 7).

Developing countries have a higher incidence of this kind of accident. In children
under 10 years of age, ingestion is most often accidental, however, in adolescents and
adults, the etiology of ingestion is due to attempted suicide. In the United States, despite
the decline in caustic intake in children (5,000 to 15,000 per year), the incidence is 15.8
cases per 100,000 peoples (8). And the American Association of Poison Control
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(AAPCC), recorded that approximately 200.000 peoples were
exposed to cleaning substances, as items of household use,
including caustic products, since 2000 (3).

The treatment of esophageal strictures secondary to the
ingestion of caustic products will depend on the extent of
esophageal and gastrointestinal involvement, the degree of
dysphagia caused to the patient and the clinical, systemic,
nutritional repercussions and comorbidities. It is also
important to assess gastric involvement, because gastric
mucosal injury can lead to antropyloric stenosis. Zargar et al.
observed that acute gastric injury was present in 85.4% of their
patients who ingested acid, mainly involving the distal half of the
stomach, with 44.4% presenting late complications, like pyloric
or antral stenosis (7, 8).

The first treatment attempt to relieve dysphagia is esophageal
dilatation with the aid of digestive endoscopy, which can be
repeatedly performed (2, 4, 9). If there is no improvement in
dysphagia, weight gain and the patient’s ability to ingest food
orally, the surgical treatment is indicated. The recommended
surgical procedure is retrosternal esophagocoloplasty, with better
long-term results. Esophagogastroplasty, with an isoperistaltic
gastric tube, is also indicated, associated with the removal of the
ill esophagus (2, 10-12).

The objective is to record the importance of continuous
follow-up of these patients, the likely incidence of squamous cell
carcinoma, the main known risk factors, treatment options and
survival. In addition, the authors show the experience of the
Service, in the follow-up of patients with previous ingestion of
caustic products, in the last 40 years.

Cancer risk

Esophageal cancer is considered the seventh most common
malignant tumor, with more than 570,000 new cases reported in
2018. Among the risk factors for esophageal squamous cell
carcinoma are smoking, alcohol consumption, achalasia, drinking
hot drinks, deficiencies in zinc, vitamins C, E and folates,
consumption of red meat, socioeconomic status and genetic
factors. Esophageal adenocarcinoma is associated with reflux
esophagitis, Barrett’s esophagus, obesity and alcoholism (13).

The ingestion of caustic products is a risk factor for the
occurrence of esophageal cancer, and the literature reports the
occurrence of the disease, approximately 30 to 40 years after the
accident, mainly squamous cell carcinoma (14-18).

The first description in the literature of the association of
esophageal cancer in a patient with ingestion of caustic product
was made in the literature by Teleky, in 1904 (9, 11, 16, 17). Since
then, patients who have ingested caustic products, at some stage
of life, continue to be a matter of concern, and several cases have
been reported by the authors, over the years. They need
continuous monitoring, due to the exact fault of knowledge of
their real incidence. In addition, there is no continuous follow-
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up programs in the early and chronic phases of this complication
and early diagnosis of esophageal cancer.

The estimated risk in patients with a history of caustic
ingestion is 1000-3000 times higher when compared to normal
individuals of the same age group (1, 9, 16-18). However, the
occurrence of the disease has been recorded early. Jain et al.
reported the case of a 14-year-old Indian male, who accidentally
ingested a caustic product and one year later developed
squamous cell carcinoma in the esophagus, with cervical
metastases (18).

Usually, the risk of developing cancer is 2 to 30%, between 10
and 30 years after ingestion. Alcohol abuse and smoking should
be risk factors to be considered in these patients (1, 3, 5, 16, 17).

The occurrence of cancer is in the areas of narrowing and
strictures in the esophagus, therefore, it is in these places that
endoscopists, during the exams, need to focus their attention, in
order to search for pre-neoplastic lesions (5, 9, 16)

The survival rate of patients with esophageal squamous cell
carcinoma depends on the staging at the time of diagnosis and
oncological and surgical treatment options (13, 19). However,
the authors have reported a 5-year survival rate of 45-50% and a
10-year survival rate of approximately 15% in patients
undergoing esophagectomy with neoplasms associated with
caustic ingestion. The neoplasm that develops after caustic
ingestion grows intramurally into the late scars of caustic
esophagitis, and a small lesion worsens dysphagia in patients
who commonly suffer from long-term dysphagia. In addition,
diagnosis in these patients is earlier, because they have a long-
term follow-up, performing esophageal dilatations and control
endoscopies. And intramural fibrosis, where the neoplasm
appears, does not allow rapid tumor growth, preventing the
occurrence of metastases to other organs and lymph nodes (11,
16, 17, 20-23).

Ruol et al. analyzed 25 patients with esophageal scar cancer
as late complication of caustic ingestion. The squamous cell
carcinoma was diagnosed in 20 (80%) patients, adenocarcinoma
in three (12%) and verrucous carcinoma in two patients.
Esophagectomy was performed in 17 patients. The most
frequent age of occurrence of carcinoma was between 40 and
70 years, with a median of 59 years (20). A possible etiology for
the carcinogenesis process in the esophagus with caustic injury is
the poor nutritional status of the scar tissue (21).

de Oliveira Junior et al. recorded the differentiated
expression of miRNAs (miR-374 and miR-574) in esophageal
mucosal biopsies of children with caustic strictures younger than
5 years, after the accident. The authors conclude that biomarker
identification is a promising strategy to improve early diagnosis
of esophageal cancer in caustic lesions that are at increased risk
of progression (24).

Tustumi et al. performed a systematic review analyzing the
risk of malignant neoplasm of the esophagus and patients
undergoing esophagectomy or esophagoplasty. The authors
concluded that the latency period for cancer onset ranged
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from 22 to 58 years and the risk of cancer in patients with caustic
strictures is 701.7 - 874.1 per 1,000,000 person-years (9).

Diagnostic tests

The digestive endoscopy must be performed, in the acute
phase of ingestion of the caustic product, within the first 24
hours after the accident, in order to assess the lesion and depth
extension. The Zargar classification is the most employed (7).

The endoscopic follow-up is essential in the chronic phase of
the disease. There is no consensus in the literature, on the
minimum time interval between endoscopic exams, however,
some authors recommend starting regular follow-up about 10-
20 years after the caustic accident. They suggest that endoscopic
surveillance be performed every 2-3 years, but the exact intervals
are unknown (16, 25-27)

Pre-cancerous dysplastic lesions are detectable through
digestive endoscopy and biopsies of suspicious areas. However,
routine screening is currently not recommended outside high-
risk regions or for low-risk individuals. Endoscopy remains the
gold standard for diagnosing dysplasia and early squamous cell
carcinoma, but it is an invasive and expensive method for the
health system (5, 9, 16, 17, 20, 24, 27, 28).

Pennachi et al. employed Lugol’s iodine chromoendoscopy
versus Narrow Band Image enhanced endoscopy to perform
biopsies in suspected areas of 38 patients with caustic stenosis for
early detection of esophageal carcinomas. There were 14 confirmed
lesions detected with Lugol s solution chromendoscopy and 9 with
Narrow Band Imaging. All the suspected lesions were found
adjacent to stenosis. The authors concluded that the general
acuity of the exams was 73% (16).

Eskander et al. analyzing the endoscopic biopsies of 100
children with caustic strictures undergoing endoscopic dilatations,
of both sexes, with a mean age of 5.9 years, demonstrates evidence
of chronic oesophagitis in 85%, 13% of reactive atypia in the form of
severe neutrophilic inflammatory atypia and mild squamous
dysplasia was diagnosed in two cases (28).

When there is already associated carcinoma, staging is
necessary and the exam indicated is a chest and abdominal
computed tomography (CT), to evaluate the relationship
between the esophagus and the airways, and the abdominal
cavity. MRI can be used, but there are no advantages.
Bronchoscopy is indicated to assess invasion of the trachea
and bronchi (9, 17, 19, 28-30).

Noh et al. analyzed chest CT scans of 14 patients with caustic
strictures associated with malignant neoplasms that appeared on
average 42 years after the caustic accident. The most common
findings were eccentric wall thickening (71.4%), homogeneous
esophageal wall enhancement (69.2%), periesophageal
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infiltration (78.5%) and enlarged mediastinal or hilar lymph
nodes (14.3%) (28).

Colonoscopy should be performed when the colon is
considered as an option for by-pass such as esophagocoloplasty,
especially in elderly patients, who may have intestinal polyps,
tumors or diverticula (2, 5, 8, 12)

Treatment

The treatment options for patients with squamous cell
carcinoma are chemotherapy (QTX), radiotherapy (RTX),
chemoradiotherapy (CRT), immunotherapy, targeted therapies,
endoscopic resection in early lesions and surgical treatment.
Multidisciplinary or multimodal treatment is the most indicated,
associating chemotherapy and radiotherapy alone, as neoadjuvants
or adjuvants (13, 31). Immunotherapy has shown many therapeutic
benefits in some cancer patients. The main immunotherapy options
for patients with squamous cell carcinoma, anti-programmed cell
death 1 ligand 1 (anti-PD-L1)/anti-programmed cell death 1 (anti-
PD-1) and anticytotoxic T-lymphocyte-associated antigen- 4 (anti-
CTLA-4) therapy (13).

Targeted therapy options are few, mainly employing targeting
epidermal growth factor receptor (EGFR), human epidermal
growth factor receptor 2 (HER2), or phosphoinositide 3-kinase/
mammalian target of rapamycin (PI3K/mTOR) (13).

The surgical treatment of the association of caustic stenosis
and malignant neoplasm aims at resection of the lesion,
performing esophagectomy. However, the literature records a
reduced percentage of esophagectomies, due to advanced disease
at the time of diagnosis (Table 1). In most series, patients
undergo radiotherapy, with or without chemotherapy
associated and gastrostomies or jejunostomies, for nutritional
support. The authors report 9 cases, and only one survived more
than 5 years (Table 1).

The number of esophagectomies performed is small, it was
not possible to assess either the authors’ preference for the access
route for esophagectomy (transhiatal, transthoracic or
videothoracoscopy), nor the most used reconstruction (5, 9,
16, 29, 30, 32, 33). Usually, the most used transit reconstruction
is esophagogastroplasty, with a gastric tube. Esophagocoloplasty
is an option when the stomach cannot be used. Ruol et al.
reported in the analyzed series that the gastrointestinal tract was
reconstructed with intrathoracic esophagogastroplasty in 8
cases, cervical esophagogastroplasty in 7 cases and cervical
esophagogastroplasty in 2 cases (19).

The need or not of resection of the ill esophagus, during the
reconstruction of the digestive tract, is discussed in the literature,
due to the occurrence of malignant neoplasm in the
dysfunctionalized organ in the mestiastinum and difficult
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TABLE 1 The authors who recorded the percentages of malignant neoplasms after caustic ingestion.

Publications Number of patients Number of

Time between

Number of patients  Number of patients with sur-

with caustic steno- cancer patients caustic injury and undergoing vival > 5 years after
sis (%) cancer esophagectomy esophagectomy
diagnosis (years)
Hopkins et al. - 846 12 (1,4) 45,8 9 2
USA (16)
1981
Mamede et al.- 239 4 (1,6) 30 NR NR
Brazil
2001 (5)
Kim et al. 54 7(13) 12 4 2
- Korea - 2001
(1)
Kochhar et al. - 156 3(1,9) 21,6 0 0
India
2003 (15)
Ruol A et al. - 25%* (3224 **%) 25 (0,8) 48 25 12
Italy 2010 (21)
Mu et al. - 114723 * 50 (4,35) NR NR NR
China
2020 (6)
Chen et al.- 187 10 (5,3) NR NR NR
Taiwan
2022 (32)
Present study - 415 9 (2,17) 42,5 4 1
Brazil

(1979 - 2020)

* Ingestion of pesticides, detergents and caustics; ** Caustic ingestion; *** esophageal cancer patients. NR: not referred.

*patient recently diagnosed and yet in regimen of neoadjuvant RTX+QTX.
** patients died, up to 30 days after surgery, due to cardiac and respiratory complications.

access and subsequent diagnosis. These same authors report
postoperative complications at significative rates, resulting from
esophagectomy associated with bypass (11, 32).

Conclusions

The malignant neoplasms in patients with a history of
ingestion of caustic products is a real fact and has been
recorded 30 to 40 years after the accident.

There is no gender preference and no more prevalent age.
Tabagism and alcoholism increase the risk of cancer.

Squamous cell carcinoma is the most prevalent and occurs in
areas of strictures.

The diagnosis of neoplasia is difficult and periodic
endoscopic follow-up, with biopsies, is necessary for all
patients with a history of caustic ingestion.

Biopsies should be obtained close to areas of strictures,
where neoplasms arise.

The unacceptably high incidence of caustic ingestion in
some countries and regions highlights the need to implement
prevention programs and continuing adult education.

Frontiers in Oncology 04

Author contributions

All authors contributed to the article and approved the
submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fonc.2022.1059524
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Andreollo et al.

References

1. Contini S, Scarpignato C. Caustic injury of the upper gastrointestinal tract: a
comprehensive review. World ] Gastroenterol (2013) 19(25):3918-30. doi: 10.3748/
wjg.v19.i25.3918

2. Chirica M, Kelly MD, Siboni S, Aiolfi A, Riva CG, Asti E, et al. Esophageal
emergencies: WSES guidelines. World ] Emerg Surg (2019) 14:26. doi: 10.1186/
$13017-019-0245-2

3. De Lusong MAA, Timbol ABG, Tuazon DJS. Management of esophageal
caustic injury. World ] Gastrointest Pharmacol Ther (2017) 8(2):90-8. doi: 10.4292/
Wigpt.v8.i2.90

4. Andreollo NA, Lopes LR, Inogutti R, Brandalise NA, Leonardi LS.
Conservative treatment of benign esophageal strictures using dilation. analysis of
500 cases. Rev Assoc Med Bras (2001) 47(3):236-43. doi: 10.1590/s0104-
42302001000300036

5. Mamede RCM, Mello Filho FV. Ingestion of caustic substances and its
complications. Sao Paulo Med ] (2001) 119(1):10-5. doi: 10.1590/s1516-
31802001000100004

6. Mu HW, Chen CH, Yang KW, Pan CS, Lin CL, Hung DZ. The prevalence of
esophageal cancer after caustic and pesticide ingestion: A nationwide cohort study.
PloS One (2020) 15(12):e0243922. doi: 10.1371/journal.pone.0243922

7. Zargar SA, Kochhar R, Mehta S, Mehta SK. The role of fiberoptic endoscopy in the
management of corrosive ingestion and modified endoscopic classification of burns.
Gastrointest Endosc (1991) 37(2):165-9. doi: 10.1016/s0016-5107(91)70678-0

8. Rafeey M, Ghojazadeh M, Sheikhi S, Vahedi L. Caustic ingestion in children:
a systematic review and meta-analysis. J Caring Sci (2016) 5(3):251-65.
doi: 10.15171/j¢s.2016.027

9. Tustumi F, Seguro FCBDC, Szachnowicz S, Bianchi ET, Morrell ALG, da
Silva MO, et al. Surgical management of esophageal stenosis due to ingestion of
corrosive substances. J Surg Res (2021) 264:249-59. doi: 10.1016/j.jss.2021.03.009

10. Boukerrouche A. Left colonic graft in esophageal reconstruction for caustic
stricture: mortality and morbidity. Dis Esophagus (2013) 26(8):788-93.
doi: 10.1111/j.1442-2050.2012.01383.x

11. Kim YT, Sung SW, Kim JH. Is it necessary to resect the diseased esophagus
in performing reconstruction for corrosive esophageal stricture? Eur J Cardiothorac
Surg (2001) 20(1):1-6. doi: 10.1016/s1010-7940(01)00747-3

12. Appelgvist P, Salmo M. Lye corrosion carcinoma of the esophagus: a review
of 63 cases. Cancer (1980) 45(10):2655-8. doi: 10.1002/1097-0142(19800515)
45:10<2655::aid-cncr2820451028>3.0.c0;2-p

13. Yang J, Liu X, Cao S, Dong X, Rao S, Cai K. Understanding esophageal
cancer: The challenges and opportunities for the next decade. Front Oncol (2020)
10:1727. doi: 10.3389/fonc.2020.01727

14. Keh SM, Onyekwelu N, McManus K, McGuigan J. Corrosive injury to upper
gastrointestinal tract: Still a major surgical dilemma. World J Gastroenterol (2006)
12(32):5223-8. doi: 10.3748/wjg.v12.i32.5223

15. Kochhar R, Sethy PK, Kochhar S, Nagi B, Gupta NM. Corrosive induced
carcinoma of esophagus: report of three patients and review of literature. J
Gastroenterol Hepatol (2006) 21(4):777-80. doi: 10.1111/j.1440-1746.2006.03211.x

16. Pennachi CMPS, Moura DTH, Amorim RBP, Guedes HG, Kumbhari V,
Moura EGH. Lugol’s iodine chromoendoscopy versus narrow band image
enhanced endoscopy for the detection of esophageal cancer in patients with
stenosis secondary to caustic/corrosive agent ingestion. Arq Gastroenterol (2017)
54(3):250-4. doi: 10.1590/S0004-2803.201700000-19

17. Hopkins RA, Postlethwait RW. Caustic burns and carcinoma of the esophagus.
Ann Surg (1981) 194(2):146-8. doi: 10.1097/00000658-198108000-00005

Frontiers in Oncology

05

10.3389/fonc.2022.1059524

18. Jain R, Gupta S, Pasricha N, Faujdar M, Sharma M, Mishra P. ESCC with
metastasis in the young age of caustic ingestion of shortest duration. J Gastrointest
Cancer (2010) 41:93-5. doi: 10.1007/s12029-009-9121-8

19. Alves IPF, Tercioti Junior V, Coelho Neto JS, Ferrer JAP, Carvalheira JBC,
Pereira EB, et al. Neoadjuvant chemoradiotherapy followed by transhital
esophagectomy in locally advanced esophageal squamous cell carcinoma: impact
of pathological complete response. Arq Bras Cir Dig (2022) 34(3):el1621.
doi: 10.1590/0102-672020210002¢1621

20. Ruol A, Rampado S, Parenti A, Portale G, Giacomelli L, Battaglia G, et al.
Caustic ingestion and oesophageal cancer: intra- and peri-tumoral fibrosis is
associated with a better prognosis. Eur J Cardiothorac Surg (2010) 38(6):659-64.
doi: 10.1016/j.¢jcts.2010.03.057

21. Csikos M, Horvath O, Petri A, Petri I, Imre J. Late malignant transformation
of chronic corrosive oesophageal strictures. Langenbecks Arch Chir (1985) 365
(4):231-8. doi: 10.1007/BF01459611

22. Cornet A, Barbier J, Grenier G, Elhadad A, Breaute H, Carnot F. Caustic
burn and adenocarcinoma of the esophagus. Sem Hop (1976) 52(36):1999-2003.

23. Moore WR. Caustic ingestions. pathophysiology, diagnosis, and
treatment. Clin Pediatr (Phila) (1986) 25(4):192-6. doi: 10.1177/
000992288602500404

24. de Oliveira Junior WE, Felix TF, Pires GDV, Lapa RML, Severino FE, Terra
SA, et al. MicroRNA expression profiles in the esophagus of children with caustic
stenosis: A pathway towards esophageal cancer? J Pediatr Surg (2020) 55(10):2144—
9. doi: 10.1016/j.jpedsurg.2020.02.009

25. Chaber-Ciopinska A, Kiprian D, Kawecki A, Kaminski MF. Surveillance of
patients at high-risk of squamous cell esophageal cancer. Best Pract Res Clin
Gastroenterol (2016) 30(6):893-900. doi: 10.1016/j.bpg.2016.10.003

26. Millar AJ, Cox SG. Caustic injury of the oesophagus. Pediatr Surg Int (2015)
31(2):111-21. doi: 10.1007/s00383-014-3642-3

27. Saftoiu A, Hassan C, Areia M, Bhutani MS, Bisschops R, Bories E, et al. Role
of gastrointestinal endoscopy in the screening of digestive tract cancers in Europe:
European society of gastrointestinal endoscopy (ESGE) position statement.
Endoscopy (2020) 52(4):293-304. doi: 10.1055/a-1104-5245

28. Eskander A, Ghobrial C, Mohsen NA, Mounir B, Abd El-Kareem D, Tarek
S, et al. Histopathological changes in the oesophageal mucosa in Egyptian children
with corrosive strictures: A single-centre vast experience. World ] Gastroenterol
(2019) 25(7):870-9. doi: 10.3748/wjg.v25.i7.870

29. Noh SY, Kim HJ, Lee HJ, Park SH, Lee JS, Kim AY, et al. Corrosive-induced
carcinoma of esophagus: Esophagographic and CT findings. AJR Am ] Roentgenol
(2017) 208(6):1237-43. doi: 10.2214/AJR.16.17138

30. Ramasamy K, Gumaste VV. Corrosive ingestion in adults. J Clin
Gastroenterol (2003) 37(2):119-24. doi: 10.1097/00004836-200308000-00005

31. Zhang X, Wang M, Han H, Xu Y, Shi Z, Ma G. Corrosive induced carcinoma
of esophagus after 58 years. Ann Thorac Surg (2012) 94(6):2103-5. doi: 10.1016/
j.athoracsur.2012.03.110

32. Chen Y], Seak CJ, Cheng HT, Chen CC, Chen TH, Sung CM, et al.
Evaluation of a diagnostic and management algorithm for adult caustic
ingestion: New concept of severity stratification and patient categorization. J Pers
Med (2022) 12(6):989. doi: 10.3390/jpm12060989

33. Okonta KE, Tettey M, Abubakar U. In patients with corrosive oesophageal
stricture for surgery, is oesophagectomy rather than bypass necessary to reduce the
risk of oesophageal malignancy? Interact Cardiovasc Thorac Surg (2012) 15(4):713-
5. doi: 10.1093/icvts/ivs320

frontiersin.org


https://doi.org/10.3748/wjg.v19.i25.3918
https://doi.org/10.3748/wjg.v19.i25.3918
https://doi.org/10.1186/s13017-019-0245-2
https://doi.org/10.1186/s13017-019-0245-2
https://doi.org/10.4292/wjgpt.v8.i2.90
https://doi.org/10.4292/wjgpt.v8.i2.90
https://doi.org/10.1590/s0104-42302001000300036
https://doi.org/10.1590/s0104-42302001000300036
https://doi.org/10.1590/s1516-31802001000100004
https://doi.org/10.1590/s1516-31802001000100004
https://doi.org/10.1371/journal.pone.0243922
https://doi.org/10.1016/s0016-5107(91)70678-0
https://doi.org/10.15171/jcs.2016.027
https://doi.org/10.1016/j.jss.2021.03.009
https://doi.org/10.1111/j.1442-2050.2012.01383.x
https://doi.org/10.1016/s1010-7940(01)00747-3
https://doi.org/10.1002/1097-0142(19800515)45:10%3C2655::aid-cncr2820451028%3E3.0.co;2-p
https://doi.org/10.1002/1097-0142(19800515)45:10%3C2655::aid-cncr2820451028%3E3.0.co;2-p
https://doi.org/10.3389/fonc.2020.01727
https://doi.org/10.3748/wjg.v12.i32.5223
https://doi.org/10.1111/j.1440-1746.2006.03211.x
https://doi.org/10.1590/S0004-2803.201700000-19
https://doi.org/10.1097/00000658-198108000-00005
https://doi.org/10.1007/s12029-009-9121-8
https://doi.org/10.1590/0102-672020210002e1621
https://doi.org/10.1016/j.ejcts.2010.03.057
https://doi.org/10.1007/BF01459611
https://doi.org/10.1177/000992288602500404
https://doi.org/10.1177/000992288602500404
https://doi.org/10.1016/j.jpedsurg.2020.02.009
https://doi.org/10.1016/j.bpg.2016.10.003
https://doi.org/10.1007/s00383-014-3642-3
https://doi.org/10.1055/a-1104-5245
https://doi.org/10.3748/wjg.v25.i7.870
https://doi.org/10.2214/AJR.16.17138
https://doi.org/10.1097/00004836-200308000-00005
https://doi.org/10.1016/j.athoracsur.2012.03.110
https://doi.org/10.1016/j.athoracsur.2012.03.110
https://doi.org/10.3390/jpm12060989
https://doi.org/10.1093/icvts/ivs320
https://doi.org/10.3389/fonc.2022.1059524
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Caustic stenosis of the esophagus and malignant neoplasia: A dilemma
	Introduction
	Cancer risk
	Diagnostic tests
	Treatment
	Conclusions
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


