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a b s t r a c t

Malignant esophageal tumors are exceedingly rare in children and adolescents. We present 3 cases of
esophageal adenocarcinoma (AC) and squamous cell carcinoma (SSC) in patients �21 years of age who
were treated at our institution between 1950 and 2015. We also undertook an analysis of those cases,
combined with cases from a review of the literature, to examine patient demographics, disease char-
acteristics, and outcomes. We identified one patient with AC and two patients with SCC treated at our
institution, as well as 19 cases of AC (median age 16) and 23 cases of SCC (median age 15) reported in the
literature. Male predominance was noted at a ratio of 2.2 to 1. Dysphagia, weight loss, and anemia were
the most common presenting symptoms for both entities. Approximately 84% of AC tumors were located
in the distal esophagus and gastroesophageal junction whereas SCC tumors were distributed evenly
throughout esophagus. Metastatic disease at presentation was found in 68.4% of patients with AC
compared to 30.4% of those with SCC. Survival was not significantly different between SCC and AC (P ¼
0.36), between genders (P ¼ 0.13), and between patients treated with surgery vs. multimodality therapy
(P ¼ 0.15). Metastasis, however, predicted worse outcome (P ¼ 0.0019). We found that adolescent AC and
SCC show characteristics similar to such tumors when presenting in adults. Though extremely rare in the
adolescent population, these malignant diseases should always be ruled out when young patients pre-
sent with a short history of dysphagia with signs of clinical deterioration.
� 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Malignant esophageal tumors are the sixth leading cause of
death from cancer worldwide [1], with a peak prevalence between
35 and 64 years of age [1]. The presentation of an esophageal
tumor in children and adolescents is an exceedingly rare event.
Between 1973 and 2008, the Surveillance, Epidemiology, and End
Results (SEER) program identified only nine malignant esophageal
tumors in patients under age 20 [2]. The largest series was
presented by Kumar et al., in 1992 with four cases of squamous cell
carcinoma (SCC) and three of adenocarcinoma (AC) with the oldest
patient being 19 years of age [3]. With the report of three new
cases of our own and an extensive literature review, we aim to
contribute to the general understanding of these rare childhood
tumors.

1. Patients and methods

The review was conducted under an Institutional Review Board
waiver in accordance with the Health Insurance Portability and
Accountability Act regulations. All patients 21 years and younger
with AC and SCC treated in our institution between 1950 and 2015
were reviewed. Histopathology diagnosis was confirmed by the
pathology service of our institution.

The international literature was reviewed for reports on malig-
nant tumors of the esophagus in patients under the age of 21 years
using the U.S. National Library of Medicine (www.pubmed.gov).
Search terms used: cancer, adenocarcinoma, squamous cell
carcinoma, esophagus, and children, childhood, child, pediatrics.
Publications in languages other than English were professionally
translated.

All cases of AC and SSC identified at our institution and in the
literature were analyzed for age at presentation, gender, presenting
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symptoms, preexisting conditions, tumor histology, tumor location,
tumor differentiation, metastatic disease, treatment, and outcome.
Only reports with complete information on the histopathology
subtype of the tumor were included in later analysis. Survival was
analyzed using the Kaplan-Meiermethod, and the log-rank test was
used.

2. Results

We identified one patient with AC and two patients with SCC of
the esophagus treated at our institution. One 21-year-old male
presented with a poorly differentiated AC of the distal esophagus.
No Barrett’s esophagus was reported in the endoscopy histologic
report sections of the endoscopy or in the previous history. He died
2.2 months after chemotherapy with liver, vertebral, brain and
lymph node metastasis (Table 1). An 18-year-old male was treated
with palliative therapy for late stage SCC of themid-esophagus with
metastasis to lung, liver, diaphragm and lymph nodes. He died 11
months after first presentation. The other patient with a
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Table 2
Patient characteristics of esophageal adenocarcinoma and squamous cell carcinoma
in patients 21 years and younger.

AC SSC Overall

Number of cases
Absolute (percent) 19 (45.2%) 23 (54.8%) 42 (100%)

Median age
Years (range) 16 (8e21) 15 (8e21) 15 (8e21)

Sex distribution
Male: Female 5.3: 1 1.3: 1 2.2: 1

Presenting symptoms
Dysphagia 15 (78.9%) 20 (87.0%) 35 (83.3%)
Weight loss 9 (47.4%) 14 (60.9%) 23 (54.8%)
Anemia 6 (31.6%) 8 (34.8%) 14 (33.3%)
Dehydration 4 (21.1%) 5 (21.7%) 9 (21.4%)
Nausea 3 (15.8%) 5 (21.7%) 8 (19.0%)
Epigastric or retrosternal
pain/burning

2 (10.5%) 4 (17.4%) 6 (14.3%)

Gastroesophageal reflux 5 (26.3%) e 5 (11.9%)
Vomiting 3 (15.8%) 2 (8.7%) 5 (11.9%)
Hematemesis 2 (10.5%) e 2 (4.8%)
Recurrent pneumonia e 1 (4.3%) 1 (2.4%)
Hematochezia 1 (5.3%) e 1 (2.4%)
Constipation 1 (5.3%) e 1 (2.4%)
Odynophagia e 1 (4.3%) 1 (2.4%)

Other conditions
Barrett’s esophagus 6 (31.6%) e 6 (14.3%)
Cigarette smoking 3 (10.5%)a 2 (8.7%)c 5 (11.9%)
Spinal palsy 3 (15.8%)a e 3 (7.1%)
Caustic injury e 3 (13.0%)d 3 (7.1%)
Previous surgery 1 (5.3%)e 1 (4.3%)f 2 (4.8%)
Previous cancer treatment e 1 (4.3%)g 1 (2.4%)
Hiatal hernia 1 (5.3%) 1 (4.3%)b 2 (4.8%)
HP positive gastritis 1 (5.3%) e 1 (2.4%)
Overweight 1 (5.3%)h e 1 (2.4%)
Foreign body ingestion 1 (5.3%)a 1 (2.4%)
Esophageal HPV-16 infection e 1 (4.3%) 1 (2.4%)
Factor VIII deficiency 1 (5.3%)a e 1 (2.4%)
Polycystic kidney disease and
vesicoureteral reflux IV�

e 1 (4.3%)i,b 1 (2.4%)

Goiter with hyperthyroidism e 1 (4.3%)b 1 (2.4%)
None 7 (36.8%) 14 (60.9%) 21 (50.0%)

AC ¼ Adenocarcinoma, SCC ¼ Squamous cell carcinoma, HP ¼ Helicobacter pylori,
HPV-16 ¼ Human papillomavirus 16.

a Patients with Barrett’s esophagus within this group.
b Same patient.
c 3- and 5-year history of cigarette smoking.
d One case of lye ingestion and two cases of ingestion of an unknown agent.
e Esophageal atresia repair in infancy.
f Gastrostomy for trichobezoar removal.
g Surgery and chemotherapy for osteosarcoma.
h BMI ¼ 26.7 kg/m2.
i Chronic renal failure.
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