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Methods and results: In this cross-sectional study, YI (ie, <40 years) presenting with
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any DTN including gastrointestinal neoplasms (GIN), hepatobiliary neoplasms (HBN),
periampullary neoplasms (PAN) and others from June 2016 to May 2020 were
included. Baseline laboratory tests, tissue diagnosis and staging were performed
while risk factors were documented. A total of 163 patients were included in the
study, of whom 82 (50.3%) were males. Mean age was 29.9 (£9.57) (range:
8 months-40 years). Most DTN (93.3%; n = 152) were malignant. The commonest
neoplasms were lower GIN (LGIN) 52 (31.9%), followed by HBN 46 (28.2%), upper
GIN (UGIN) 44 (27%) and PAN 18 (11%). Commonest among LGIN were rectal 37,
among HBN: hepatocellular cancer (HCC) 9, cholangiocarcinoma (CC) 9; and among
UGIN: esophageal 25 and stomach 14. Rectal cancers were mostly sporadic (82.7%)
with frequent signet ring cell histology (40.5%), and affected relatively younger ages
compared to upper GIN and PAN. GIN were mostly locally advanced with higher
resectability (LGIN 90.4%; UGIN 79.5%) while HBN were more advanced with lower
resectability (HCC [44.4%]; CC [33.3%]). Poor dietary habits and poor socioeconomic
status were common with UGIN (63.6%, 50%) and HBN (56.5%, 54.3%), respectively.
Conclusion: The commonest DTN among Y| were LGIN followed by HBN, UGIN and
PAN. Rectal cancers affected relatively younger ages and were mostly sporadic. HBN
were more advanced in stage and unresectable compared to GIN. Poor dietary habits

and poor socioeconomic status may be important contributors in carcinogenesis.
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1 | INTRODUCTION

Cancer trends in young adults over the last few decades demonstrate
significantly increased incidence of digestive tract neoplasm (DTN)
including the upper gastrointestinal (UGI), lower gastrointestinal (LGI),
hepatobiliary (HB) and pancreatic neoplasms.® Traditionally, malignant
neoplasms have particularly been thought to be a disease of the
elderly individuals; however, it is surprising to observe the rising inci-
dence of such neoplasms in young individuals (YI). According to a
European study, the incidence of colorectal cancer (CRC) is increasing
in Europe among subjects aged 20 to 49 years and the fastest rise is
in the youngest age group.2 Rising frequency of DTN has also been
observed in other countries of the world including United States,
Canada, Australia and New Zealand.®” Research shows that esopha-
geal and gastric cancers are also becoming increasingly common in
the young®? Apart from the neoplasms of gastrointestinal origin,
recent studies also reveal rising incidences of hepatobiliary neoplasms
including hepatocellular cancer (HCC) and biliary tract cancers like gall
bladder cancer and cholangiocarcinoma (CC) in young individuals.2%12

Various diseases predispose to development of gastrointestinal
(GIl) and hepatobiliary (HB) neoplasms in young patients. For example,
familial adenomatous polyposis (FAP) and Lynch syndrome are not
only associated with CRC malignancies in young individuals but also
with gastric and ampullary tumors.*? Family history of hereditary dif-
fuse gastric cancer (HDGC) predisposes to development of gastric
cancer in young people.r®* Among the non-familial causes, obesity
related Gl cancers (colorectal, pancreatic and gall bladder) have also
shown steeper rises in successively younger generations.® Other pos-
sible predispositions include environmental risk factors like poor die-
tary habits (presence of unidentified carcinogens in the diet,
unhealthy cooking and food packaging practices, lack of healthy nutri-
ents with anti-oxidative properties), use of addictive substances with
carcinogenic potential, alteration of Gl microbiome due to use of anti-
biotics or certain dietary preferences, and sedentary lifestyle.**
Besides, failure to administer vaccination against hepatitis B can pre-
dispose to development of hepatitis B associated hepatocellular can-
cer (HCC) among young non-cirrhotic individuals. The apparent rise in
the number of Gl neoplasms in Yl in recent years can also be attrib-
uted to the relatively greater health consciousness and earlier medical
advice seeking behavior of the patients. This finding not only demands
studying of the underlying pathological phenomena but also reconsid-
eration of screening guidelines for various Gl and HB cancers.

Since, DTN among Y| are not uncommon, it is important to recog-
nize which neoplasms are most common among our population
including their demographics, histology and stage of presentation.
Besides, it is imperative upon us to analyze the risk factors of these
neoplasms. This will not only help in making screening programs to
identify the cancers early in the course of illness but also to adopt pre-
ventative measures against them. The aim of this study was, there-
identify the types

(gastrointestinal anatomical location, histology etc.) occurring in young

fore, to of digestive tract neoplasms
patients (<40 years), to determine their clinical characteristics (demo-

graphics, stage of disease, resectability etc.) and the various risk

factors (family history, environmental and socioeconomic factors etc.)

contributing to the development of such neoplasms.

2 | METHODS

This cross-sectional study was performed in the department of
Hepatogastroenterology, Sindh Institute of Urology and Transplanta-
tion (SIUT). All young patients (age < 40 years) diagnosed with any
kind of digestive tract neoplasm (gastrointestinal neoplasms [GIN],
hepatobiliary neoplasms [HBN], periampullary neoplasms [PAN] etc.)
were included in the study. Those patients, whose neoplastic origin
was later found to be extra-gastrointestinal during the course of eval-
uation, were excluded. The study was performed in accordance with
the declaration of Helsinki and approval was obtained from the insti-
tutional ethical review committee (ERC). Informed consent was taken
from all patients who were included in the study. The study was per-
formed over a period of 4 years, from June 2016 to May 2020.
Detailed history was taken and the demographic details of such
patients were recorded. Relevant questions concerning possible risk
factors of the neoplasm were asked and the responses recorded.

In this study the upper Gl neoplasms (UGIN) included those aris-
ing from the esophagus, stomach and small intestine up to mid jeju-
num; while the lower Gl neoplasms (LGIN) included those from distal
jejunum to anal canal. The hepatobiliary tumors included those arising
from the liver, gall bladder or biliary tree; while the periampullary neo-
plasms were those arising from the ampulla of Vater, head of pan-
creas, distal common bile duct and periampullary duodenum. All
relevant investigations for the diagnosis and staging of the disease
were performed.

For histologic diagnosis of the disease, tumor tissue was obtained
with percutaneous or endoscopic techniques. Tissue was obtained
percutaneously through guidance of ultrasound, computed axial
tomography (CAT) scan or magnetic resonance imaging (MRI); or
endoscopically with gastroscope, duodenoscope or colonoscope for
luminal growths; or with endoscopic ultrasound (EUS) guided fine
needle aspiration or biopsy (FNA/FNB) for any growth or mass within
or beyond the wall of the gut (eg, pancreatic mass or abdominal lymph
nodes). The tumor tissue sample was examined by expert consultant
histopathologists.

The staging of the disease was performed according to TNM stag-
ing with help of full body CAT scan or MRI. Endoscopic ultrasound
was employed for staging of esophageal, gastric, rectal and pancreatic
cancers whenever required. In some cases, as deemed necessary, diag-
nostic laparoscopy was performed to ascertain the stage of the can-
cers. Other techniques (eg, positron emission tomography (PET) scan
or 68-Ga-DOTATATE |[gallium-68 DOTA-DPhel, Tyr3-octreotate]
PET scan for neuroendocrine tumors) were also employed after con-
sultation with oncologist. The patients were finally referred to the sur-
geon, oncologist or radiation oncologist for further management
according to the stage of disease.

All data were analyzed using Statistical Package for the Social Sci-

ences (SPSS) version 24. Continuous variables were expressed as
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mean and SD, while categorical variables were expressed as frequen-
cies and percentages. Bar chart was used to demonstrate the frequen-

cies of different types of digestive tract neoplasms.

3 | RESULTS

A total of 163 young patients with digestive tract neoplasms were
included in the study. Of these, about half, that is, 82 (50.3%) were
males. Most of the neoplasms (95.1%; n = 155) were malignant. The
various groups of DTN in descending order of frequency are shown in
Figure 1. The frequency of the subtypes of various DTN in the des-
cending order and the precise anatomical location of the affected organ
is shown in Table 1. The overall mean age of the patients was 29.9
(£9.57) years (range: 8 months-40 years). The mean ages of the various
types and subtypes of DTN and gender predominance are shown in
Table 2. The youngest patient in this study was a baby boy of age
8 months who was diagnosed as a case of hepatoblastoma. Patients
with LGIN were relatively younger than those with UGI and PA neo-
plasms. The histopathology of the various types of digestive tract neo-
plasms are shown in Table 3. Signet ring cell cancers were common
among the rectal (15/37, 40.5%) and gastric cancers (8/14, 57.1%).
Among the nine cholangiocarcinoma cases, 7 (77.8%) were hilar in loca-
tion while 2 (22.2%) involved the mid CBD. Although adenocarcinoma
was the commonest tumor affecting the pancreas, neuroendocrine and
solid pseudopapillary tumors (SPT) were not uncommon. Eleven
patients had benign neoplasms which included neuroendocrine tumors
4 (hepatic 2, pancreatic 2), solid pseudopapillary tumors of pancreas
3, fibronodular hyperplasia of liver 1, perivascular epithelioid cell oma
(PEComa) 1, hepatic mucinous cystic neoplasm 1 and gastric gastroin-
testinal stromal tumor (GIST) 1. Neuroendocrine tumors (NET) were
diagnosed in nine (5.52%) patients of which four originated from pan-
creas, three from liver and one from small intestine and esophagus
each. The Ki-67 index (indicator of the grade of tumor) was >20% in
five cases, while <20% in remaining four. Lymphomas were diagnosed
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in five (3.06%) cases, of which four were hepatobiliary lymphomas with
associated gastroduodenal involvement while one case affected the
stomach alone. All these were non-Hodgkin lymphomas: four of them
were diffuse large B cell ymphoma and one Burkitt lymphoma.

The stage of disease and the likelihood of resectability at first pre-
sentation or after neoadjuvant chemotherapy are shown in Table 4.
Majority of the patients with LGIN, UGIN and PAN presented with
locally advanced stage, although presence of metastatic disease was
higher with UGIN (gastric and esophageal) as compared to those with
LGIN. Among the HBN, patients with cholangiocarcinoma and gall
bladder cancer had a greater tendency to present with advanced or
metastatic stage of the disease. However, most of the cases with
hepatoblastomas presented at a relatively early stage of disease.
Also, the chances that the patient would undergo upfront curative
surgical resection or after receiving neoadjuvant chemotherapy was
higher for the UGIN, LGIN and PAN; whereas, this was relatively
lower for those with the HBN particularly the gall bladder cancer
and cholangiocarcinoma (Table 4).

The percentage of patients exposed to various possible risk fac-
tors for development of neoplasms is shown in Table 5. A family his-
tory of Gl or non-Gl malignancy in first and second degree relatives
was highest with UGIN. Among those with LGIN who had a positive
family history, three had Lynch syndrome (determined on the basis of
Amsterdam criteria for hereditary nonpolyposis colorectal cancer
[HNPCC]), two had familial adenomatous polyposis (FAP), two had
first degree family members with colorectal cancer and the remaining
two had first or second degree family members with extra-colonic Gl
and non-Gl related cancers. Chronic viral hepatitis was particularly
common among patients with HBN: 32.6% of all HBN, 100% of hepa-
tocellular cancers (HCC) and more than half the patients (55.5%) with
cholangiocarcinoma having either hepatitis B or C virus infection
(Table 5). Among the nine patients with HCC, six had hepatitis B while
three had hepatitis C; while among the nine patients with
cholangiocarcinoma, five had chronic viral hepatitis: hepatitis C in

three and hepatitis B in two.

FIGURE 1 Frequency of digestive
tract neoplasms (DTN) among young
individuals (Y1). HBN, hepatobiliary
neoplasms; LGIN, lower Gl neoplasms;

52 (31.9%):

(28.2%)

18 (11%)

PA, peri-ampullary neoplasms; UGIN,
upper Gl neoplasms
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TABLE 1 Frequency of sub-types of various digestive tract neoplasms (DTN) in young individuals (Y1)

Region No. Region No.

Lower Gl tract neoplasms (n = 52) Rectum 37 Descending colon 2
Anal canal 4 Transverse colon 1
Ascending colon 4 Hepatic flexure of colon 1
Sigmoid 3

Hepatobiliary neoplasms (n = 46) Hepatocellular cancer 9 Hepatic metastasis of unknown primary 2
Cholangiocarcinoma 9 PEComa 1
Gall bladder cancer 7 Biliary cystadenoma 1
Hepatoblastoma 7 FNH 1
HB lymphoma 4 Hepatic MCN 1
Hepatic NET 3 RBCT 1

Upper Gl tract neoplasms (n = 44) Esophagus?® 25 GE junction 1
Stomach® 14 Proximal jejunum 1
Duodenum® 3

Peri-ampullary neoplasms (n = 18) Head of pancreas 9 Duodenum? 3
Ampulla of Vater 6

Others (n = 3) Pancreatic NET® 2 Body of pancreas 1

Abbreviations: BOP, body of pancreas; FNH, fibronodular hyperplasia; HB, hepatobiliary; MCN, mucinous cystic neoplasm; NET, neuroendocrine tumor;
PEComa, perivascular epitheliod cell oma; RBCT, round blue cell tumor of Liver; TOP, tail of pancreas.

2Esophagus cancers: mid and lower esophagus 22, upper esophagus 3.

bGastric cancers: antrum and body 8, body only 3, fundus 3, muscularis propria 1.

“Third or fourth part of duodenum.

dperiampullary duodenum.

®Pancreatic NET: body of pancreas 1, tail of pancreas 1.

TABLE 2 Age and gender distribution among young individuals (Y1) with digestive tract neoplasms (DTN)

Mean age * Std. deviation Gender distribution M:F Remarks
Lower GIN 292+ 6.9 26:26 Equal gender distribution
Rectal/anal 283 +59 21:20 =
Remaining colon 326+9.6 5:6 -
HBN 284 +13.7 26:20 Overall male predominance
HCC 30.6 + 145 5:4 -
Cholangiocarcinoma 353+4.6 7:2 M > F
Gall bladder cancer 36.1+35 0:7 F>M
Hepatoblastoma 38+19 7:0 M>F
Upper GIN 31.5+6.8 17:27 Overall female predominance
Esophagus 30.2+7.5 8:17 F>M
Stomach 34.6+49 6:8 F>M
Duodenum 31.0+£ 3.6 2:1 =
Periampullary 31.36+9.3 12:6 Overall male predominance
Pancreatic Head 28.6+11.3 3:6 F>M
SPT 158+49 0:3 F>M
Ampullary 37.0+28 6:0 M>F
PA duodenum 283+8.5 3:0 M>F
Others 35.6+4.0 1:2 =

Abbreviations: GIN, gastrointestinal neoplasms; HBN, hepatobiliary neoplasms; HCC, hepatocellular cancer; PA, periampullary; SPT, solid pseudopapillary
tumor.
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TABLE 3 Histopathology of the
various digestive tract neoplasms in

young individuals LGIN (52)

UGIN (44)

HBN (46)

PA (18)

Others (3)

Affected region
Rectum (37)
Remaining colon (11)

Anal canal® (4)

Esophagus (25)

Stomach (14)

Small intestine (4)

GEJ (1)
Liver (25)

Biliary tract (21)

Pancreas head (9)

Ampulla of Vater (6)
PA duodenum (3)
Pancreas body/tail (3)

|Cancer Reports
1

Histology types
AC

AC

SCC

AC

SCC

AC

NET

Sarcomatoid cancer
ACP

GIST

Lymphoma

AC

NET

AC

HCC
Hepatoblastoma
Hepatic NET
Hepatic metastasis
PEComa

Hepatic MCN

FNH

RBCT
Cholangiocarcinoma
Gall bladder AC
Lymphoma

Biliary cystadenoma

AC

sl WILEY L 2"

WD 8, MD 18, PD 11 (SRCH 15)
MD 8, PD 3

3

1

20

3

1

1

12 (SRCH: 8)

B, A NV R R R R N W®WN YRR W R R

WD 1,MD 2,PD 1

NET 2

SPT 3

AC WD 3,MD 3

AC WD 1,MD1,PD 1
NET BOP 1,TOP 1

AC BOP 1

Abbreviations: AC, adenocarcinoma; GEJ, gastroesophageal junction; MD, moderately differentiated;
NET, neuroendocrine tumor; PD, poorly differentiated; PEComa, perivascular epithelioid cell oma; SCC,
squamous cell cancer; SPT, solid pseudopapillary tumor; SRCH, signet ring cell histology; WD, well

differentiated.

2Of total 4 anal canal cancers: MD SCC 3 and AC 1.
bOf total 12 gastric AC: PD 7, MD 4, WD 1.

A history of addiction was not uncommon among patients with
DTN, with nicotine being the most commonly abused agent either in the
following forms: cigarette smoking (including “hukka”), tobacco mixed
betel nuts (“gutka”), tobacco powder with betel leaves (“paan”), and pow-
dered tobacco snuff (“niswar”). Other addictions included alcohol, canna-
bis (“charas”) and opiate agents, for example, heroin. Dietary habits were
consistently poor among patients with all kinds of DTNs and included

use of unpacked cooking oil, spices and milk; use of unboiled water; and,

use of betel nuts (“chhalia”) (Table 5). Among the patients with UGIN,
72% patients with esophageal cancer had a history of frequent betel nut
chewing, most of whom consumed more than 8 to 10 packets per day
for more than 5 years. Poor dietary habits were present in more than half
of the with  HBN (56.5%),

cholangiocarcinoma (66.7%) (Table 5). Poor socioeconomic status, in gen-

patients particularly those with

eral, was commonly found among patients with DTN, but in particular, in
patients with HBN (54.3%) and UGI neoplasms (50%).
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TABLE 4

Gastrointestinal neoplasms

Stage at presentation and resectability of digestive tract neoplasms among young individuals

Localized
LGIN 9(17.3%)
Rectal/anal (41) 7 (17.1%)
Remaining colon (11) 2(18.2%)
UGIN 6(13.6%)
Esophagus 3(12%)
Stomach 2 (14.3%)
Duodenum 2 (66.7%)
Periampullary 9 (50%)
Pancreatic head 5(55.6%)
Ampullary 2 (33.3%)
PA duodenum 2 (66.6%)

Others -
Hepatobiliary neoplasms

Localized/locally advanced

HCC 4 (44.4%)
Cholangiocarcinoma 3(33.3%)
GB carcinoma 1(14.3%)
Hepatoblastoma 5(71.4%)

Locally advanced Metastatic Resectability?
36 (69.2%) 7 (13.5%) 47 (90.4%)
28 (68.3%) 6 (14.6%) 36 (87.8%)
8(72.7%) 1(9.1%) 11 (100%)
25 (56.8%) 13 (29.5%) 35 (79.5%)
16 (64%) 6 (24%) 21 (84%)
7 (50%) 5(35.7%) 10 (71.4%)
- 1(33.3%) 2 (66.7%)
6 (33.3%) 3(16.7%) 15 (83.3%)
2(22.2%) 2(22.2%) 4 (66.7%)
3 (50%) 1(16.7%) 5(83.3%)
1(33.3%) - 3 (100%)

1 (33.3%) 2 (66.6%) 1 (33.3%)

Advanced®/metastatic Resectability

5 (55.5%) 4 (44.4%)
6 (66.6%) 3(33.3%)
6 (85.7%) 1(14.3%)
2 (28.6%) 5(71.4%)

2Percentage of patients deemed resectable at first presentation (ie, candidates for upfront surgery) or after neoadjuvant chemotherapy.
bPresence of any of the following: vascular invasion, involvement of second or third order hepatic ducts or locoregional lymphadenopathy.

TABLE 5

Risk factors of gastrointestinal and hepatobiliary neoplasms

Potential risk factors for various digestive tract neoplasms (DTN)

Type of neoplasm (No.) Family Hx? Viral hepatitis
LGIN (52) 9(17.3%) 8 (15.4%)
UGIN (44) 12 (27.3%) 6 (13.6%)
Esophagus (25) 8 (32%) 2 (8%)
Stomach (14) 4 (28.6%) 3(21.4%)
Small intestine (4) 0 2 (50%)
Periampullary (18) 0 4 (22.2%)
Hepatobiliary (46) 7 (15.2%) 15 (32.6%)
HCC (9) 2 (22.2%) 9 (100%)
Cholangiocarcinoma (9) 0 5 (55.5%)
GB carcinoma (7) 1(14.3%) 1(14.3%)

Addictions® Poor dietary habits® Poor SE status
13 (25%) 29 (55.8%) 18 (34.6%)
10 (22.7%) 28 (63.6%) 22 (50%)
5 (20%) 18 (72%) 15 (60%)
4 (28.6%) 10 (71.4%) 5(35.7%)
1(25%) 2 (50%) 2 (50%)
5(27.7%) 10 (55.5%) 8 (42.1%)
11 (23.9%) 26 (56.5%) 25 (54.3%)
4 (44.4%) 5(55.5%) 6 (67%)
3(33.3%) 6 (66.7%) 6 (67%)
1(14.3%) 3 (42.8%) 4 (57.1%)

2Family history of any Gl or non-Gl cancer among first and second degree relatives.
bAbuse of any of the following: nicotine [tobacco, cigarette smoking, gutka (betelnuts with tobacco), niswarl; alcohol: cannabis (charas); heroin.
‘Use of any of the following: unpacked spices, unpacked oil, unpasteurized milk, unboiled water, betelnut chewing, Multani clay, quicklime (chuna).

4 | DISCUSSION

Our study demonstrated that the most common neoplasm among Y]
(<40 years) was colorectal cancer (CRC), of whom three-fourths had
cancers of the rectum and sigmoid; the second most common neo-
plasm being hepatobiliary, with hepatocellular and bile tract cancers

representing about half of them; and the third most common were

upper Gl neoplasms of whom more than half were esophageal can-
cers. Our finding that CRC is the commonest Gl cancer among Yls is
supported by similar results found in other parts of the world includ-
ing developed countries like United States, Europe, Canada, Australia
and New Zealand where a sharp rise in such cases has been demon-
strated.?”7 In Pakistan too, this trend has been noted in earlier studies

and emphasis has been laid upon need for further research work and
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early age of screening to detect rectal cancers.2>” A significant pro-
portion of our patients with rectal cancers exhibited signet ring cell
histology (SRCH). Various studies done elsewhere in the world show
that SRCH is more common in young than in old patients and may
represent more advanced stage at presentation and worse prognosis
compared with mucinous and non-mucinous rectal adenocarci-
nomas.'®? Among our patients with CRC, a family history of heredi-
tary conditions (HNPCC or FAP) was present in only 5 (9.61%)
patients; a family history of CRC among first or second degree rela-
tives in 17.3% patients; while the remaining appeared to be sporadic
cases of CRC. This finding conforms to the general finding whereby
hereditary conditions (due to highly penetrant inherited mutations)
are seen in just 2% to 5% of cases, while a family history of CRC (due
to alterations in the less penetrant single genes) is present in 20% to
30% cases.?° A large proportion of our patients with CRC were spo-
radic cases and the etiology remained unclear. Various risk factors
have been thought to contribute including poor dietary habits con-
sisting of hidden carcinogens and nutritional deficiencies, addictive
substances including passive smoking, and sedentary lifestyles. Evi-
dence published recently, linked sedentary lifestyles with gut
dysbiosis and prolonged time sitting watching television with an
increased risk of developing the CRC in young Americans.?! In our
study, about 86.5% patients with CRC had localized or locally
advanced disease and was deemed resectable in 90.4% cases
(Table 5). These figures are again consistent with generally observed
data, whereby only 20% of the cases are found to have metastatic dis-
ease of which 80% to 90% cases are found to have unresectable met-
astatic disease.??

The second most common neoplasm in our study population was
of hepatobiliary origin with hepatocellular cancer (HCC) being the
commonest, followed by cholangiocarcinoma, gall bladder cancer and
hepatoblastoma. Our finding conforms to the update regarding
hepatobiliary tumors occurring in all ages, which states that tumors of
the liver and biliary tree, mainly HCC and cholangiocarcinoma (CC) are
the second leading cause of cancer related deaths worldwide.?® This
indicates that while HB tumors represent a significant burden of
oncological disease in all age groups, so do they occupy an important
place among the young population. In our study, most of the HCC
cases were associated with hepatitis B virus (HBV) related liver dis-
ease, signifying the well-established role of HBV in incorporating into
and altering the host genome to initiate the carcinogenic pathway.?*
Also, more than half of CC cases were associated with chronic viral
hepatitis, signifying its role in predisposing to biliary tract cancers.2®> A
significant proportion of patients with HB tumors in our study had
poor dietary habits: CC (66.7%) and HCC (55.5%) (Table 5) including
use of unpacked spices, oils, contaminated betel nuts, unboiled water,
unpasteurized milk etc. The role of environmental and dietary carcino-
gens is demonstrated by different studies in various parts of the
world. One report from Japan described an outbreak of CC among
young workers in a printing company who were exposed to the chem-
ical dichloro methane and 1,2 dichloropropane.2é Other studies from
India suggest the role of environmental pollutants (heavy metals) and

edible oil adulterants (argemone oil, adulterated mustard oil and butter
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yellow) in the development of gall bladder cancer in young
patients.?”-?8 Studies have also shown the role of vinyl chloride and
use of plastic tea bags in contributing to development of liver malig-
nancies.??*° Furthermore, majority of our cases with CC (77.8%) had
hilar tumors (Klatskin's tumor) and only 33% of the cases were resect-
able. These findings are similar to the two American studies where
50% of cases of CC in the young were peri-hilar in location and 65%
of the cases with hilar CC were found to be unresectable.***2 In our
study, hepatoblastomas represented 15.2% cases of all HB tumors
and occurred only in males with a mean age of 3.8 years. Similar
demographics and rising incidence of this tumor have also been
reported in recent years.>® However, a high number of hepato-
blastoma cases in our study can also be attributed to the fact that ours
is a hepatobiliary center where most of the cases from the peripheral
parts of the country are referred.

In our study, the third most common neoplasms originated from
the upper Gl tract, with more than half being esophageal cancers and
about one-third being gastric neoplasms. The esophageal cancer
patients in our study were largely females, histology being squamous
cell cancer (SCC) in 80% (20/25) of the cases, having a family history
of cancer in 32% and having a strong history of frequent betel nut use
(72%). This is in contrast to the case series of 109 esophageal cancer
patients from western Kenya which showed slight male predominance
with 79% patients having a family history of cancer.?* However, the
majority of the cases here too were SCC (98%). Furthermore, a SEER
analysis that compared young and older patients with esophageal can-
cer showed higher frequency of males, lower esophagus involvement,
adenocarcinoma histology and a stage IllI/IV in the younger age
group.® In our study, among patients with gastric cancer, two-thirds of
the patients had signet ring cell histology (SRCH), which is similar to
the Mexican study of gastric cancer patients under 30 years of age
where the predominant histology was SRCH.®®> Also, antrum was
involved in more than half of gastric cancer patients in our study
which may reflect the role of Helicobacter pylori which predisposes to
non-cardia gastric cancers. The dietary habits were poor in both the
esophageal and gastric cancer patients while the socioeconomic status
was poor in patients with esophageal cancers which may suggest the
protective role of micronutrients in a healthy balanced diet in cancer
prevention.3¢

The strength of this study is that, to the best of our knowledge, it
is the first one to determine the types, characteristics and risk factors
of DTN among young individuals (YI) in our country; while, the limita-
tion is that it does not study the outcome of such patients which can
provide valuable information regarding the prognosis. Other limitation
is that, due to lack of financial support we could not evaluate our
patients for various other risk factors including role of aflatoxin and
occult hepatitis B in causing HCC and CC; genetic work up for heredi-
tary gastric and pancreatic cancers; H. pylori and atrophic gastritis in
gastric cancers; parasitic infections and chronic typhoid carriage in gall
bladder cancer etc. However, the rising number of DTN among VI
strongly implicates that further studies be conducted to not only eval-
uate all the diverse risk factors of the individual DTN, but also deter-

mine the prognosis of these neoplasms.



TASNEEM anp LUCK

899 | \W/| LEY—I Cancer Reports @!

5 | CONCLUSION

Gl neoplasms are becoming increasingly common among young indi-
viduals just as they have been observed in other parts of the world.
Lower Gl tract malignancies, especially rectal cancer, are the com-
monest type of neoplasms in this age group and most of them present
at a locally advanced and resectable stage. It is essential to formulate
guidelines stressing upon beginning screening tests like sigmoidos-
copy at a younger age. Hepatobiliary malignancies are rising alarm-
ingly and rank second in young individuals with majority being
unresectable at presentation. Ensuring widespread administration of
vaccination against the oncogenic hepatitis B virus at birth is essential
to reduce the burden of this preventable cancer. As most of our
patients with esophageal cancer had history of betel nut chewing with
or without tobacco (“gutka” and “chhalia”), a campaign should be
launched in collaboration with electronic and print media to raise
awareness regarding their potential harms. Since poor socioeconomic
status was commonly observed among Gl and HB malignancies, it
behooves that accessibility to healthy foods that contain protective
anti-oxidatives and micronutrients be made affordable for the under-
privileged. Furthermore, poor dietary habits and unhealthy cooking
practices which result in exposure to hidden carcinogens in various
commonly used food products should be strongly discouraged. Last
but not the least, it is very important to initiate research work focus-
ing on genetic profiling of family members of patients with colorectal
and gastric neoplasms to better understand their role in carcinogene-

sis in our part of the world.

CONFLICT OF INTEREST
The authors declare no conflicts of interest.

AUTHOR CONTRIBUTIONS

A.T.: Conceptualization; data curation; formal analysis; investigation;
methodology; project administration; resources; software; supervi-
sion; validation; visualization; writing-original draft; writing-review
and editing. N.L.: Conceptualization; data curation; formal analysis;
funding acquisition; investigation; methodology; project administra-
software; supervision; validation; visualization;

tion; resources;

writing-original draft; writing-review and editing.

DATA ACCESSIBILITY
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

ETHICAL STATEMENT

Approval was obtained from the institutional ethical review commit-
tee (ERC). Informed consent was taken from all patients who were
included in the study. In the consent form, the patients have given
their consent for the clinical information to be reported in the journal.

ORCID

Abbas Ali Tasneem 2 https://orcid.org/0000-0002-9964-0977

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sung H, Siegel RL, Rosenberg PS, Jemal A. Emerging cancer trends
among young adults in the USA: analysis of a population-based cancer
registry. Lancet Public Health. 2019;4(3):e137-e147. https://doi.org/
10.1016/52468-2667(18)30267-6.

Vuik FE, Nieuwenburg SA, Bardou M, et al. Increasing incidence of
colorectal cancer in young adults in Europe over the last 25 years.
Gut. 2019;68(10):1820-1826. https://doi.org/10.1136/gutjnl-2018-
317592.

Siegel RL, Fedewa SA, Anderson WF, et al. Colorectal cancer inci-
dence patterns in the United States, 1974-2013. J Natl Cancer Inst.
2017;109:djw322.

Patel P, De P. Trends in colorectal cancer incidence and related life-
style risk factors in 15-49-year-olds in Canada, 1969-2010. Cancer
Epidemiol. 2016;42:90-100.

Brenner DR, Ruan Y, Shaw E, De P, Heitman SJ, Hilsden RJ. Increasing
colorectal cancer incidence trends among younger adults in Canada.
Prev Med. 2017;105:345-349.

Boyce S, Nassar N, Lee CY, Suen MK, Al Zahrani S, Gladman MA.
Young-onset colorectal cancer in New South Wales: a population-
based study. Med J Aust. 2016;205:465-470.

Gandhi J, Davidson C, Hall C, et al. Population-based study demon-
strating an increase in colorectal cancer in young patients. Br J Surg.
2017;104:1063-1068.

Zeng Y, Ruan W, Liu J, et al. Esophageal cancer in patients under 50:
a SEER analysis. J Thorac Dis. 2018;10(5):2542-2550. https://doi.org/
10.21037/jtd.2018.05.72.

Lee J, Lee MA, Kim IH, Roh SY. Clinical characteristics of young-age
onset gastric cancer in Korea. BMC Gastroenterol. 2016;16(1):110.
https://doi.org/10.1186/s12876-016-0528-y.

Shaw JJ, Shah SA. Rising incidence and demographics of hepatocellu-
lar carcinoma in the USA: what does it mean? Expert Rev Gastroenterol
Hepatol. 2011;5(3):365-370. https://doi.org/10.1586/egh.11.20.
Marcano-Bonilla L, Mohamed EA, Mounajjed T, Roberts LR. Biliary
tract cancers: epidemiology, molecular pathogenesis and genetic risk
associations. Chin Clin Oncol. 2016;5(5):61. https://doi.org/10.
21037/cc0.2016.10.09.

Valle L, Vilar E, Tavtigian SV, Stoffel EM. Genetic predisposition to
colorectal cancer: syndromes, genes, classification of genetic variants
and implications for precision medicine. J Pathol. 2019;247(5):574-
588. https://doi.org/10.1002/path.5229.

Kaurah P, Huntsman DG. Hereditary diffuse gastric cancer. 2002. In:
Adam MP, Ardinger HH, Pagon RA, et al., editors. GeneReviews®
[Internet]. Seattle: University of Washington; 1993-2020. https://
www.ncbi.nim.nih.gov/books/NBK1139/. Updated March 22, 2018.
Rise in Gl cancers in younger adults: Unraveling the why.
Medscape. July 12, 2019. https://www.medscape.com/viewarticle/
915535. Accessed March 3, 2020.

Amini AQ, Samo KA, Memon AS. Colorectal cancer in younger popu-
lation: our experience. J Pak Med Assoc. 2013;63(10):1275-1277.
Akbar A, Bhatti AB, Khattak S, Syed AA, Kazmi AS, Jamshed A. Out-
come of rectal cancer in patients aged 30 years or less in the
Pakistani population. Asian Pac J Cancer Prev. 2014;15(15):6339-
6342. https://doi.org/10.7314/apjcp.2014.15.15.6339.

Bhurgri Y, Khan T, Kayani N, et al. Incidence and current trends of
colorectal malignancies in an unscreened, low risk Pakistan popula-
tion. Asian Pac J Cancer Prev. 2011;12(3):703-708.

Tawadros PS, Paquette IM, Hanly AM, Mellgren AF, Rothenberger DA,
Madoff RD. Adenocarcinoma of the rectum in patients under age 40 is
increasing: impact of signet-ring cell histology. Dis Colon Rectum.
2015;58(5):474-478.

Farraj FA, Sabbagh H, Aridi T, Fakhruddin N, Farhat F. Signet ring cell
carcinoma of the colon in young adults: a case report and literature
review. Case Rep Oncol Med. 2019;2019:3092674.


https://orcid.org/0000-0002-9964-0977
https://orcid.org/0000-0002-9964-0977
https://doi.org/10.1016/S2468-2667(18)30267-6
https://doi.org/10.1016/S2468-2667(18)30267-6
https://doi.org/10.1136/gutjnl-2018-317592
https://doi.org/10.1136/gutjnl-2018-317592
https://doi.org/10.21037/jtd.2018.05.72
https://doi.org/10.21037/jtd.2018.05.72
https://doi.org/10.1186/s12876-016-0528-y
https://doi.org/10.1586/egh.11.20
https://doi.org/10.21037/cco.2016.10.09
https://doi.org/10.21037/cco.2016.10.09
https://doi.org/10.1002/path.5229
https://www.ncbi.nlm.nih.gov/books/NBK1139/
https://www.ncbi.nlm.nih.gov/books/NBK1139/
https://www.medscape.com/viewarticle/915535
https://www.medscape.com/viewarticle/915535
https://doi.org/10.7314/apjcp.2014.15.15.6339

TASNEEM anp LUCK

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

Jasperson KW, Tuohy TM, Neklason DW, Burt RW. Hereditary and
familial colon cancer. Gastroenterology. 2010;138(6):2044-2058.
https://doi.org/10.1053/j.gastro.2010.01.054.

Nguyen LH, Liu PH, Zheng X, et al. Sedentary behaviors, TV viewing
time, and risk of young-onset colorectal cancer. JNCI Cancer Spectr.
2018;2(4):pky073. https://doi.org/10.1093/jncics/pky073.

Patel K, Sun W. Neoadjuvant treatment for surgically resectable met-
astatic colorectal cancer: is there an optimal succession? Oncology
(Williston Park). 2016;30(1):23-28.

Kabbach G, Assi HA, Bolotin G, Schuster M, Lee HJ, Tadros M.
Hepatobiliary tumors: update on diagnosis and management. J Clin
Transl Hepatol. 2015;3(3):169-181. https://doi.org/10.14218/JCTH.
2015.00012.

Budzinska MA, Shackel NA, Urban S, Tu T. Cellular genomic sites of
hepatitis B virus DNA integration. Genes (Basel). 2018;9(7):365.
https://doi.org/10.3390/genes9070365.

Tyson GL, El-Serag HB. Risk factors for cholangiocarcinoma. Hepatology.
2011;54(1):173-184. https://doi.org/10.1002/hep.24351.

Kubo S, Nakanuma Y, Takemura S, et al. Case series of 17 patients
with cholangiocarcinoma among young adult workers of a printing
company in Japan. J Hepatobiliary Pancreat Sci. 2014;21(7):479-488.
https://doi.org/10.1002/jhbp.86.

Dutta U, Bush N, Kalsi D, Popli P, Kapoor VK. Epidemiology of gall-
bladder cancer in India. Chin Clin Oncol. 2019;8(4):33. https://doi.org/
10.21037/cc0.2019.08.03.

Mishra V, Mishra M, Ansari KM, Chaudhari BP, Khanna R, Das M. Edi-
ble oil adulterants, argemone oil and butter yellow, as aetiological fac-
tors for gall bladder cancer. Eur J Cancer. 2012;48(13):2075-2085.
https://doi.org/10.1016/j.ejca.2011.09.026.

Brandt-Rauf PW, Li Y, Long C, Monaco R, Kovvali G, Marion MJ. Plas-
tics and carcinogenesis: the example of vinyl chloride. J Carcinog.
2012;11:5. https://doi.org/10.4103/1477-3163.93700.

Hernandez LM, Xu EG, Larsson HCE, Tahara R, Maisuria VB,
Tufenkji N. Plastic teabags release billions of microparticles and

31

32.

33.

34.

35.

36.

|Cancer Reports
1

sl WILEY L 22"

nanoparticles into tea. Environ Sci Technol. 2019;53(21):12300-
12310. https://doi.org/10.1021/acs.est.9b02540.

Cristiane Ida, Taofic Mounajjed, MD, 144 Cholangiocarcinoma of the
young: clinicopathologic features, Am J Clin Pathol, Volume 149, Issue
suppl_1, 2018, Pages S61-S62, https://doi.org/10.1093/ajcp/
agx119.143

Jarnagin WR, Fong Y, DeMatteo RP, et al. Staging, resectability,
and outcome in 225 patients with hilar cholangiocarcinoma. Ann
Surg. 2001;234(4):507-519. https://doi.org/10.1097/00000658-
200110000-00010.

Spector LG, Birch J. The epidemiology of hepatoblastoma. Pediatr
Blood Cancer. 2012;59(5):776-779. https://doi.org/10.1002/pbc.
24215.

Dawsey SP, Tonui S, Parker RK, et al. Esophageal cancer in young
people: a case series of 109 cases and review of the literature. PLoS
One. 2010;5(11):e14080. https://doi.org/10.1371/journal.pone.
0014080.

Lopez-Basave HN, Morales-Vasquez F, Ruiz-Molina JM, et al. Gastric
cancer in young people under 30 years of age: worse prognosis, or
delay in diagnosis? Cancer Manag Res. 2013;5:31-36. https://doi.org/
10.2147/CMAR.S40377.

World Cancer Research Fund/American Institute for Cancer Research.
Food, Nutrition, Physical Activity, and the Prevention of Cancer: a
Global Perspective; 2007. wcrf.org/int/research-we-fund/continuous-
update-project-cup/secondexpert-report. Accessed May 2, 2020

How to cite this article: Tasneem AA, Luck NH. Digestive
tract neoplasms in young individuals: Demographics, staging
and risk factors. Cancer Reports. 2021;4:€1319. https://doi.
org/10.1002/cnr2.1319



https://doi.org/10.1053/j.gastro.2010.01.054
https://doi.org/10.1093/jncics/pky073
https://doi.org/10.14218/JCTH.2015.00012
https://doi.org/10.14218/JCTH.2015.00012
https://doi.org/10.3390/genes9070365
https://doi.org/10.1002/hep.24351
https://doi.org/10.1002/jhbp.86
https://doi.org/10.21037/cco.2019.08.03
https://doi.org/10.21037/cco.2019.08.03
https://doi.org/10.1016/j.ejca.2011.09.026
https://doi.org/10.4103/1477-3163.93700
https://doi.org/10.1021/acs.est.9b02540
https://doi.org/10.1093/ajcp/aqx119.143
https://doi.org/10.1093/ajcp/aqx119.143
https://doi.org/10.1097/00000658-200110000-00010
https://doi.org/10.1097/00000658-200110000-00010
https://doi.org/10.1002/pbc.24215
https://doi.org/10.1002/pbc.24215
https://doi.org/10.1371/journal.pone.0014080
https://doi.org/10.1371/journal.pone.0014080
https://doi.org/10.2147/CMAR.S40377
https://doi.org/10.2147/CMAR.S40377
http://wcrf.org/int/research-we-fund/continuous-update-project-cup/secondexpert-report
http://wcrf.org/int/research-we-fund/continuous-update-project-cup/secondexpert-report
https://doi.org/10.1002/cnr2.1319
https://doi.org/10.1002/cnr2.1319

	Digestive tract neoplasms in young individuals: Demographics, staging and risk factors
	1  INTRODUCTION
	2  METHODS
	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	  CONFLICT OF INTEREST
	  AUTHOR CONTRIBUTIONS
	  DATA ACCESSIBILITY
	  ETHICAL STATEMENT
	REFERENCES


