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ABSTRACT: Esophageal carcinoma (EC) is one
of the world's rare and deadly tumors. It has a high
rate of metastasis and spreads through several
channels. The two kinds of EC are squamous cell
carcinoma (ESCC) and adenocarcinoma (EAC).
Depending on their severity, endoscopy can
diagnose them as T, N, or M. Dysphagia, GERD,
indigestion, heartburn, and other symptoms of EC
are noted. EC can be resectable or non-resectable.
Allopathic  drugs, including  chemotherapy,
combination therapy, immunotherapy, molecular-
targeted therapy, and surgical procedures, can be
used to treat resectable EC. They, however, are
prone to side effects and consequences such as
cachexia, tracheoesophageal fistula, anastomotic
leakage, cardiopulmonary  problems, and
malnutrition, with malnutrition being more
prevalent in EC. Hence, dietary management is
crucial both during and after EC treatment. This
includes dietary and nutritional changes during
radiation/chemotherapy. More alkaloids,
flavonoids, antioxidants, and other substances
should be included in the diet. Foods that help
prevent cancer growth such as broccoli, carrots,
berries, etc. should be included in our everyday
diet. This review highlights the importance of
nutritional management for the treatment of EC.A
healthy dietary condition improves patient
outcomes and minimizes comorbidities. Nutritional
management duringand after EC treatment
improves the person's immunity, increasing the
likelihood of survival.

KEYWORDS: Esophageal cancer, Allopathic
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I. INTRODUCTION:

A condition known as cancer occurs when
some body cells grow out of control and spread to
other body regions. In the past decades, cancer has
become one of the leading causes of morbidity and

mortality worldwide. Female breast, lung,
colorectal, and prostate cancers made up half of the
total cancer burden in the highest HDI regions in
2008, whereas esophageal, stomach, and liver
cancers were more prevalent in medium HDI
regions and together these seven cancers made up
62% of the total cancer burden in medium to very
high HDI areas. Cervical cancer was more
prevalent than breast cancer and liver cancer in
areas with poor HDI. [1] Being ranked ninth for
cancer incidence and sixth for cancer deaths in
2013, esophageal cancer is one of the most lethal
malignancies in the world. Esophageal cancer saw
442,000 new cases and 440,000 deaths in 2013. [2]

History-

Esophageal cancer was first described
over 2,000 years ago in China. Galen defined
"fleshy growths" as an esophageal blockage
factoring in cachexia and having a lethal effect in
the second century. Ibn Zuhr, also known as
Avenzoar in the West (1091-1162), was the
preeminent figure in Arabo-Islamic medicine in the
11th century. He described esophageal cancer
symptoms as "beginning with mild pain and
difficulty in swallowing” and recommended
inserting a long silver cannula into the esophagus
for pouring liquids. [3]

Description-

In terms of mortality and prognosis,
esophageal carcinoma is a dangerous malignancy.
Esophageal cancer prognosis is strongly influenced
by local invasion as well as metastasis to nearby
and distant bodily tissues. Esophageal cancer is
notoriously aggressive and can spread through
several different channels, including hematogenous
metastasis, lymphatic dissemination, and direct
extension.

The local spread of esophageal cancer is
significantly influenced by the absence of serosa in
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the esophageal wall. The thyroid gland, trachea,
larynx, lung, pericardium, aorta, and diaphragm are
among the nearby tissues of the neck and thorax
that the primary tumor can quickly invade in the
absence of an anatomical barrier. The esophagus
has a large lymphatic drainage system. It is drained
by two distinct lymphatic plexuses, one of which
emerges from the mucosal layer and the other from
the muscular layer.

All of the lymphatic channels of the
esophagus connect, albeit the majority of the

ESOPHAGEAL CARCINOMA

Cancer

lymphatic fluid from the top two-thirds of the
esophagus tends to flow upward and the lymph
from the lower third of the esophagus flows
substantially downward. Because of this, lymphatic
fluid from any area of the esophagus has the
potential to flow in both directions and reach the
intrathoracic or intra-abdominal lymph nodes.
Moreover, esophageal cancer can spread
hematogenously to the liver, lungs, bones, kidney,
adrenal glands, and brain, in decreasing order of
frequency. [4]

Esophagus

Stomach

Fig. 1.1 Esophageal Cancer

Symptoms-

Dysphagia (dys = abnormal + phagia =
swallowing) is nearly invariably the first sign of
esophageal cancer. Early symptoms may include
trouble swallowing solid foods, but if the
esophageal obstruction worsens, issues with liquid
swallowing may also develop. Due to the
possibility that chronic gastroesophageal reflux
disease (GERD) and adenocarcinoma of the
esophagus are connected, GERD symptoms such as
heartburn and indigestion may also be present. This
is frequently reported as scorching pain in the
upper abdomen, immediately below or below the
breastbone.

Unexpected weight loss is a symptom of
esophageal cancer that affects more than half of
patients. Esophageal malignancies can bleed,

resulting in blood vomiting or melena passage
(black, tarry stools). The bleeding may occasionally
be minute and invisible to the human eye.
Decreased red blood cell count may induce
weakness in the patient, and since blood loss is the
likely cause, iron deficiency anemia is most likely
the cause.

The upper abdomen or the lower chest
may be painful due to esophageal cancer. There can
be discomfort in the back or other areas nearby the
chest if the cancer has advanced. Patients may feel
hoarseness of voice as a result of vocal cord injury
brought on by stomach acid refluxing into the
throat. Hypersalivation and a sour taste in the back
part of the tongue caused by reflux are both
described as water brash.
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Fig. 1.2 Symptoms of Esophageal Cancer
Diagnosis- during a gastroscopy conducted for another reason
By using endoscopy and biopsy, may be at an early stage, most esophageal cancers
esophageal cancer is diagnosed. A are discovered after symptoms such as dysphagia

gastroenterologist can do an endoscopy when
swallowing issues (dysphagia) manifest. The
gastroenterologist can obtain a tissue sample
(biopsy) if a lump or tumor is observed in the
esophagus.A pathologist uses a microscope to
examine the tissue biopsy, and if cancer cells are
discovered, the clinical diagnosis is then verified.
Plain X-rays, CT scans, and PET scans may be
employed to check for metastases and cancer
spread to different body parts. [5]

While malignancies discovered through a
BE monitoring program or as an incidental finding

have developed and tumors have spread locally. As
a result, only one out of every eight esophageal
tumors is detected at an early stage (T1). High-
resolution white-light endoscopy reveals mucosal
abnormalities during gastroscopy. If erosions,
ulcers, strictures, or metaplasia are seen, the
endoscopist must determine if the cause is
nonneoplastic or neoplastic. Discolorations, finely
granulated surfaces (orange peel look), and little
elevations and troughs in the Barrett layer are all
dysplastic indications. [6]

STAGING OF ESOPHAGEAL CANCER
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Fig. 1.3 Staging of Esophageal Cancer[4]
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Types-

Types of Esophageal Cancer

Squamous cell
carcinoma

1)Squamous cell carcinoma is a
type of skin cancer. Squamous
cells are flat, thin cells that coat
the esophageal surface.

2) Squamous cell carcinoma
most commonly arises in the

upper and middle esophagus.

3) Squamous cell carcinoma is
the predominant type of
esophageal cancer in
around the globe.

Adenocarcinoma

1) Adenocarcinoma is
a cancer that develops in the
glandular cells of the

esophagus.

2)The most frequent type of
esophageal cancer is

adenocarcinoma.

Fig. 1.4 Types of Esophageal Cancer

II. CAUSES AND RISK FACTORS:
There are several

causes and risk factors of

esophageal cancer and they are divided according
to their types:
Squamous cell carcinoma-

1.

Gender and race: In most nations, men are
more likely than women to get esophageal
squamous cell carcinoma; in the United States,
black men are more likely to develop the
disease than white men. [7]

Smoking: Compared to non-smokers, smokers
have a 5-fold increased risk of contracting this
disease. [7]

Alcohol: Drinkers have a 50% greater risk than
non-drinkers. Alcohol-related ESCC risk is
increased by a deficiency in the enzyme
aldehyde dehydrogenase 2 (ALDH2), which is
responsible for the so-called alcohol flushing
reaction. [8]

Tobacco: The consumption of "areca nut
chewers," widespread in places like Southeast
Asia and India and frequently combined with
tobacco, has been associated with the
emergence of squamous cancer. [9].

Diet and nutrients: Depending on the size of
the sip, consuming 65 °C coffee raised the
intraesophageal temperature by 6-12 °C [10].
Pickled vegetables are home to fungi and
yeasts that could release mycotoxins, N-
nitrosamines, and Roussin red methyl ester,
among other possibly cancerous substances.

[11]
Genetics: The emergence of esophageal
squamous  carcinoma is  unquestionably

correlated with some disorders that have a
hereditary foundation, such as Tylosis, an
autosomal dominant illness. [7]

Esophageal adenocarcinoma-

1.

Gastroesophageal reflux disease and
Barrett’s esophagus: 10% of individuals with
GERD will eventually develop Barrett's
esophagus. [12] When compared to people
without GERD-related symptoms, patients
with recurrent heartburn or regurgitation have
a roughly 5-fold higher chance of developing
esophageal cancer. [13]

Age: According to reports, those over 50 are at
an increased risk of being diagnosed with
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esophageal adenocarcinoma, but no evidence
was found to suggest that the risk increases
significantly after that age. [14]

3. Gender: Yet, the incidence rate of esophageal
adenocarcinoma is 38 times higher in men than
in women, which may indicate that men are
more prone to get Barrett's esophagus as well
as to have it proceed to cancer once they
already have it. [15]

4. Obesity: Increased abdominal obesity and
body mass index (BMI) are both linked to a
higher chance of developing cancer. According
to research, both males and females with a

Helicobacter

BMI more than 25 had an increased chance of
developing esophageal adenocarcinoma (OR =
2.2;95% Cl, 1.8-2.7) [16]

5. Genetic aspect: There is a strong genetic
association (rg = 1.0; SE = 0.37) between BE
and esophageal cancer and predicted a
statistically significant polygenic overlap
between the two [one-sided P = 1 10(-6)].
These findings strongly imply that BE and
esophageal cancer development are caused by
similar genes. [17]

pylori
infection

Fig. 2.1 Risk Factors of Esophageal Cancer

11l. COMPLICATIONS:

1. Anemia: Anemia in histological subtypes of
esophageal cancer has tended to concentrate on
squamous cell carcinoma. [18] This is because
tumors generate inflammation, which lowers the
formation of red blood cells. Many chemotherapy
treatments are myelosuppressive, reducing the bone
marrow’s rate of producing new blood cells.

2. Weight loss: Several factors contribute to weight
loss in esophageal cancer, including systemic
inflammation and decreased calorie intake as a
result of mechanical blockage from large
tumors.[19] Neoadjuvant therapy and surgery
further compound the consequences of weight loss
because severe weight loss during or after

treatment is also linked to a worse chance of
survival.[20]

3. Dysphagia: It is characterized by difficulty in
swallowing. Even after the radiation treatment is
over, the side effects of radiation, including
scarring and fibrosis, might impair the capacity of
the throat muscles to operate normally. Another
side effect of radiation is the narrowing of the
swallowing canal, or "stricture.”

4. Cachexia: Cachexia is made worse in
esophageal cancer patients by feeding problems
caused by the stage and location of the tumors well
as by the side effects of neoadjuvant therapy

5. Tracheoesophageal fistula: It is an improper
connection (fistula) between the esophagus and the

DOI: 10.35629/7781-0902506522

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 510



International Journal of Pharmaceutical Research and Applications

\

UPRA Journal

} Volume 9, Issue 2 Mar-Apr 2024, pp: 506-522 www.ijprajournal.com

trachea, and bronchi and occurs after surgery,
radiotherapy, chemotherapy, andlaryngectomy.
Postoperative complications-

1. Anastomotic Leakage: Failure of the
anastomosis to heal is the most severe complication
after esophageal surgery.[21] The percentage of
leakage still ranges from 10% to 21.2% despite
improvements in surgical procedures and
perioperative management, and the rate of leakage
still ranges from 10% to 21.2%.

2. Pulmonary complications: Patients undergoing
esophagectomy frequently develop pulmonary
problems like pneumonia, atelectasis, and
respiratory insufficiency, which are the leading
causes of postoperative mortality.[22] A role is also
likely to be played by bronchial innervation
disruption,  postoperative  respiratory  muscle
dysfunction, and inadequate airway protection in
cases of recurrent laryngeal nerve injury.

3. Cardiac complications: After esophagectomy,
atrial fibrillation (AF) is a common consequence
that can be explained by the esophagus' close
closeness to the left atrium. Hypertension and
coronary artery disease are the risk factor for it.
[23]

4. Chylothorax: Chylothorax after esophagectomy
is an unusual but potentially deadly complication,
with a reported prevalence of 0.4-4%, in which the
digestive system (chyle) accumulated the in the
chest [24].

5. Recurrent laryngeal nerve palsy: Damage to
the RLN during an esophagectomy occurs
frequently during the cervical dissection or the
thoracic paratracheal lymph node dissection.

IV. PATHOPHYSIOLOGY:
Squamous cell carcinoma-

SCC can arise in both the middle and
lower esophagus. Alcohol usage and cigarette use
are major risk factors. Although most studies have
found that alcohol is the primary risk factor,
smoking in conjunction with alcohol use may have
a synergistic impact and enhance the relative risk.
The mechanism by which smoke and alcohol
together enhance the risk of esophageal cancer has
been widely explored.

Alcohol can harm cellular DNA by

decreasing metabolic activity within the cell,
reducing detoxifying function while increasing
oxidation Alcohol acts as a solvent, particularly for
fat-soluble molecules. As a result, the dangerous
carcinogens in tobacco can more easily permeate
the esophageal epithelium.Tobacco contains
carcinogens such as aromatic amines, nitrosamines,
polycyclic aromatic hydrocarbons, aldehydes, and
phenols.
Other carcinogens, such as nitrosamines found in
salted vegetables and preserved fish, have also been
linked to esophageal cancer. The pathophysiology
appears to be linked to squamous epithelial
inflammation, which results in dysplasia and in situ
malignant transformation.

Adenocarcinoma-

Adenocarcinoma of the esophagus occurs
in around three-fourths of cases and has a clear
relationship to gastroesophageal reflux syndrome
(GERD). Untreated GERD can advance to Barrett's
esophagus (BE), a condition in which the
esophageal stratified squamous epithelium is
replaced by a columnar epithelium. Chronic reflux
of stomach acid and bile at the gastroesophageal
junction, with subsequent esophageal injury, has
been linked to the etiology of Barrett metaplasia.

Barrett esophagus becomes more common
with age and is uncommon in children. Some
studies have suggested that the degree of
esophageal metaplasia may influence the risk of
esophageal adenocarcinoma. The longer the
damaged esophageal tract, the greater the chance of
adenocarcinoma. Yet, because short-segment
esophageal metaplasia is more common in the
general  population, many occurrences of
adenocarcinoma occur in patients with this
condition.

Obesity is another risk factor for EAC,
particularly in  people with predominantly
abdominal fat distribution. By the production of
adipokines and cytokines, hypertrophied adipocytes
and inflammatory cells within fat deposits produce
an environment of low-grade inflammation and
promote tumor development. Adipocytes in the
tumor microenvironment produce energy and aid in
tumor development and progression. [25]
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V. ALLOPATHIC REMEDIES:
Chemotherapy
Immunotherapy
Molecular
targeted
therapy
Fig. 3.1 Different Treatment Types in Allopathy for EC[26]
Immunotherapy- L1 on tumor cells, preventing PD-L1 from binding

Immunotherapy, the method of increasing
the efficacy and specificity of immune cells to
decrease cancer growth, is a hot study topic in
cancer therapy, in addition to targeting intrinsic
signaling in cancer cells. Cellular immunity can be
broken down into multiple phases. To begin, the
receptor on the surface of the T Ilymphocyte
membrane selectively binds to the MHC on the
surface of the antigen-presenting cell (APC). The
combination of T cells and MHC will then cause
further activation, proliferation, and differentiation.
Ultimately, activated T cells will produce
immunological responses. This network of
signaling channels is critical in the progression of
tumor immunity.

1] PD-1/PD-L1-targeted therapy:

The programmed cell death protein 1 (PD-
1) pathway is thought to be an essential inhibitory
mechanism in T cell failure. One PD-1 ligand,
programmed cell death-ligand 1 (PD-L1), has been
demonstrated to be expressed in a range of cancer
cells, confirming that cancer cells can avoid the
immune system's deadly effect.

As a result, PD-L1 inhibitors are regarded
as excellently targeted medications for combating
cancer cell evasion of T cells. Conventional PD-L1
inhibitors, such as pembrolizumab, can bind to PD-

to PD-1 on T cells and therefore terminating T cell
suppression, allowing T cells to attack cancer cells.

1] CTLAA4 - targeted therapy:

CTLA4 (cytotoxic T-lymphocyte
associated protein 4 is a negative regulator of T cell
expression whose overexpression can reduce
interleukin-2 expression (IL-2). CTLA4 can stop T
cells in the G1 phase of the cell cycle, reducing
particular immune activity and promoting cancer
cell immune evasion. Some research has shown
that CTLA4 can be used as an immune-based target
for  cancer  treatment. Ipilimumab  and
tremelimumab are currently available CTLA4
inhibitors. Ipilimumab is a monoclonal antibody
that can efficiently block CTLA4 and has been
used successfully in the treatment of melanoma.

1] TIGIT-targeted therapy:

T cell Ig and ITIM domain (TIGIT) is an
immunoglobulin from the Ig superfamily. Its
expression can impair NK cell immunological
responses, allowing tumor cells to elude their
effects and lead to immune escape. As a result,
TIGIT is an essential and worthwhile target for EC
immunotherapy, with TIGIT inhibition as a
possible immunotherapy method. Anti-TIGIT
antibodies can be created to diminish TIGIT's
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inhibitory effect on NK cells. Several anti-TIGIT
antibodies, including tiragolumab and mAb-7, have

Molecular- Targeted therapy-

recently been examined in clinical trials. [26]

Table. 1.1Molecular-Targeted Therapy[26,27]
Sr. | Treatment Cancer | Clinical Drua Tvoe Mechanism
No. | regimen type Phase g9 1yp
EGFR Pathway
EGFR is particularly
targeted to prevent its
1) Cetuximab EC I Monoclonal antibody activation, which
slows tumor
progression.
Fully recombinant,
2) Nimotuzumab | ESCC - humanized monoclonal | -
antibody
Potentially
reduces cancer
formation and
3) Gefitinib EC EGFR inhibitor progression by
blocking EGFR
downstream signaling
in cells
With strong EGFR
. Highly selective EGFR | expression, it is useful
4) Icotinib EC . inhibitor in the treatment of
EC.
HER-2 Pathway
Humanized antibody | Trastuzumab has the
against HER-2, a novel | potential to slow the
5) Trastuzumab EAC 11l enzyme-cleavable  linker, | growth of
and a topoisomerase | | malignancies that
inhibitor express HER-2.
Apoptosis is
significantly
increased by
EC, _ inhibiting EGFR and
6) | Lapatinib Breast | Il Inhibitor of EGFR and | | \r 0y
HER-2 .
cancer phosphorylation and
inactivating the
MAPK and AKT
signaling pathways.
VEGF/VEGFR Pathway
By blocking VEGF-A
from attaching to
VEGFR2, it can
7) Bevacizumab EAC 1/ Monoclonal antibody enhance vascular
permeability and
suppress tumor
growth.
8) Ramucirumab | EC I A new type of human | VEGFR2 is
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immunoglobulin G (IgG) 1 | particularly inhibited

monoclonal antibody and its interaction
with ligands is
blocked, reducing
angiogenesis, and
triggering tumor cell
death.
Suppresses the
9) Apatinib ESCC I Small-molecule inhibitor activity of VEGFR
and HER?

HGF/ c- MET Pathway

10) | Rilotumumab EC 11|

Humanized
antibody

HGF is targeted to
block its interaction
with c-Met.

monoclonal

(EC- Esophageal Cancer, ESCC- Esophageal Squamous Cell Carcinoma, EAC- Esophageal Adenocarcinoma)

I HER?
Lwaunlﬁ

Gefitinib

Apatinib

AMG337

Esophageal cancer cell

Atezolizumab

o9 -
=28
Rilotumumab Created in BioRender.com bio

Fig. 3.2Molecular—Targeted Therapy [26]

Chemotherapy-

Dox is a commonly used anticancer
medication that generates reactive oxygen species
(ROS), which cause DNA damage and degrade the
double-layer membrane structure. Several delivery
techniques have been developed to improve the
efficacy of Dox in EC treatment. Due to prolonged
circulation time and improved permeability and
retention, Dox is successfully administered to the
tumor site and demonstrates a strong inhibitory

effect on tumor growth in esophageal xenograft
cancer models.

Another treatment for advanced EC is
paclitaxel-based radiochemotherapy. Heavy carbon
ion beam irradiation combined with docetaxel has a
synergistic effect on EC, making it a promising
therapy option for locally progressed ESCC.
Docetaxel toxicity and drug resistance limit its
widespread clinical use; resistance is related to
the upregulation of the P-gp efflux pump and
resistance to apoptosis.
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Another potential anticancer medication is inhibits topoisomerase | expression and bioactivity,
camptothecin. During the therapy of ESCC, causes DNA damage and S-phase arrest, and
gimatecan, a novel type of oral camptothecin, induces apoptosis. [27]

Combination therapy-
Table. 1.2Combination Therapy (Mechanism Based) [27]

ST Treatment regimen Cancer
No. g Type

CISPLATIN-BASED COMBINATION THERAPY

Mechanism

AP water extract decreases chemotherapy
treatment side effects and suppresses
ESCC metastasis-related factors such as MMP2,
MMP9, TM4SF3, and CXCRA4.

Apple pomace (AP) water extract,

D cisplatin, and 5-fluorouracil (5-FU)

VE-822 increases tumor cell susceptibility to
cisplatin in ESCC cells, particularly those

2) VE-822 and cisplatin ESCC with the ataxia-telangiectasia mutation.

Tiplaxtinin and cisplatin together enhance
apoptosis, increase the buildup of reactive

%) Tiplaxtinin and cisplatin ESCC oxygen species, and inhibit tumor growth.

5- FU- BASED COMBINATION THERAPY

CA3 suppresses the transcription of
YAP/TEAD. Combined therapy lowers
4) CA3 and 5-FU EAC YAP1, SOX9, and Ki67 expression in mouse
models.

Combination therapy successfully causes cell
death, decreases BCL-2 expression, and
5) Hesperetin and 5-FU ESCC increases BAX, cleaved caspase-3, and
cleaved caspase-9 expression.

When used together, they greatly reduce cell
6) Puerarin and 5-FU ESCC proliferation and induce apoptosis.

Table. 1.3Combination Therapy (Clinical Trial Based) [20]
Sr.No. | Treatment regimen | Cancer Type | Clinical Trials

CISPLATIN + RADIATION THERAPY

Esophageal or
1) Pemetrexed,  cisplatin, and | gastroesophageal  junction |
radiation therapy cancer
PPX with cisplatin, and radiation
2) therapy EC 1

CISPLATIN + RADIATION THERAPY + SURGERY

3) | Irinotecan, cisplatin, radiation | EC | 1/l
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therapy, and surgery

Cisplatin, 5-FU, radiation
4) therapy, and surgery EC 11|
CISPLATIN + ANTIBODY
5-FU/cisplatin, radiation therapy
5) plus cetuximab EC I
Docetaxel, cisplatin,  5-FU,
6) bevacizumab, leucovorin EC, Stomach cancer I

CISPLATIN + OTHER DRUGS

G17DT immunogen, cisplatin, 5-

7) FU

EC, Gastric cancer

8) Paclitaxel and cisplatin

ESCC

VI. NUTRITIONAL MANAGEMENT:

Malnutrition and poor dietary intake are
frequently connected with esophageal cancer. The
nutritional care of these patients may vary
depending on the type of therapy and stage of
disease, to alleviate symptoms, improve nutritional
status, and improve quality of life. Additionally,
cancer cachexia affects a large proportion of
esophageal cancer patients, making it a crucial
concern that the multidisciplinary team must
address. Due to a lack of consistent evidence for
patients undergoing esophagectomy, the optimal
form of feeding (i.e., enteral/parenteral nutrition
(EN/PN), immunonutrition, oral supplements, etc.),
as well as the right time of feeding, is source of
contention in postoperative care. Long-term dietary
demands are especially critical for patients with

L

(]
(A

Kaophageal Canoer (KO)

both resectable and incurable diseases, given that
the majority of these patients strive to achieve their
caloric and protein requirements.

Severe weight loss is caused in part by the
iliness process and is frequently exacerbated by
chemotherapy/radiotherapy treatment. Malnutrition
affects 60-85% of individuals with esophageal
cancer. Chemotherapy and radiotherapy both have
an impact on the nutritional status by causing
weight loss and muscle wastage. [28] When cancer
patients get radiotherapy or pharmaceuticals, their
systems develop resistance to specific agents
designed to target cancer cells, inhibiting effective
cancer treatments. Natural compounds, such as
alkaloids and terpenes, prevent EC cell resistance.
[29]

- Apoptosts

Croatad In Blonender.com  bilo

Fig. 4.1 Difference between Allopathy and Natural Products [29]
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Natural substances ranging from alkaloid
to triterpene, extracts, and decoction (water
obtained from crude medicines) exhibit apoptotic
effects on esophageal squamous cell carcinoma.
Hadisaputri et al. reported that Curcumazedoaria
(CZ) rhizome extract has anti-angiogenic, anti-
metastatic, and apoptotic effects on esophageal
carcinoma cells. In TE-8 and HET-1A cells, CZ
extract activated cleaved caspase-9, -3, cleaved
PARP, and PTEN while deactivating Bcl-2, MMP-
2, and AKT, respectively FGFR1, and STAT3. CZ
extract was shown to contain appropriate
ingredients that modify multi-targets against
proteins in esophageal carcinoma cells when
subcutaneously injected into BALB/c mice. [29]

Citrus fruits, which include oranges,
mandarins, limes, lemons, grapefruits, and citrons,
are members of the Rutaceae family. Citrus fruits
help to prevent cancer because they are high in
vitamin C and other antioxidants, antimutagenic,
and antiproliferative components. Experiments
have shown that vitamin C destroys cancer cells,
slows tumor growth, and is cytotoxic to cancer,
suggesting that it may lessen the incidence of
stomach cancer. Citrus fruits are high in vitamin C
and secondary metabolites such as flavonoids,
alkaloids, coumarins, limonoids, carotenoids,
phenol acids, and essential oils, which protect
against cancer. By preventing oxidation, shielding
DNA from damage, and triggering apoptosis in
cancer cells, these components have antioxidant,
antimutagenic, and antiproliferative properties.
Citrus fruit's anticancer effects were obtained from
an inhibitory effect on epithelial-to-mesenchymal
transition and interfering with the classical
transforming growth factor-1-drosophila moms
versus the decapentaplegic protein-Snail/Slug axis,
according to a recent study. [30]

Nutritional Management in general: -

1) Meat-

e Red meat: In numerous types of research, red
meat has been linked to an increased risk of
EC. High-temperature cooking methods and
the heme iron found in red meat are likely to
contribute to the risk. The latter promotes
endogenous N-nitroso compound production.
White meat has a considerably decreased risk
of esophageal cancer, most likely due to its
lower heme iron level. A higher red-meat-to-
poultry ratio has been linked to an increased
risk of SCC.

2)

Processed meat: Consumption of processed
meat is most likely related to overall EC
risk. They are rich in N-Nitroso compounds,
cooking of which also leads to the generation
of heterocyclic amines (HCA) and polycyclic
aromatic hydrocarbons (PAH). This increases
the potential for mutagenesis. Mutagenic
HCAs and PAHSs produced by cooking meats
at high temperatures, such as pan frying or
grilling over an open flame, have been
proposed to contribute to EC risk. [31,32]
Fish:Fish-eating as a risk factor in esophageal
carcinogenesis has received little attention.
According to research, it plays little or no
direct impact on risk reduction. Yet, including
fish and other lean meats may imply less
consumption of red and preserved meats,
resulting in a perceived protective effect. [32]

Plant-Based Products-

Fruit and vegetables:The consumption of
fruits and vegetables has been linked to a lower
incidence of esophageal cancer. Fiber, lutein,
and folate are thought to mediate the beneficial
benefits. The link appears to be more
pronounced in adenocarcinomas than in
squamous cell carcinomas. Several studies
have found that a diet high in fruits and
vegetables is related to a considerable
reduction in SCC. [33]

Dietary fiber:Dietary fiber has
anticarcinogenic properties and may protect
against esophageal cancer. Dietary fiber is
suggested to help with weight control and
decrease carcinogenesis via controlling gastric
reflux. [34]

Tea:Teas are assumed to have a protective
impact since their constituents frequently
exhibit  antioxidative,  anti-inflammatory,
antibacterial, and immunostimulant activities
in vitro. Tea consumption may prevent N-

nitroso-compound-induced esophageal
carcinogenesis. [35]
Coffee:Coffee has a variety of

anticarcinogenic compounds. Caffeine inhibits
cell proliferation produced by cyclin-
dependent kinase-4. Cafestol and kahweol, two
more components, may help to prevent DNA
damage. Maté is a tea-like infusion prepared
from the leaves of a perennial tree native to
South America. A meta-analysis indicated an
increased risk of cancer with maté. Green tea
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and coffee consumption have been shown to
protect against EC; however, black tea
consumption has no connection with any type
of EC. [35,36]

3) Micro and Macro- Nutrients-

e Folate: Folate is a water-soluble B vitamin
found in leafy green vegetables, lentils, and
citrus fruits. It is strongly linked to a lower risk
of EC. Folate deficiency has been linked to
cancer development through its effects on
DNA synthesis, repair, and methylation. Other
B vitamins are required for efficient folate
metabolism, which is hampered by smoking
and alcohol usage. [37]

e N- nitroso compounds: N-nitroso compounds
are thought to behave as pro-oxidants,
catalyzing lipid peroxidation and causing DNA
damage in tissues. N-nitroso compounds can
be found in processed foods and the
metabolism of heme iron. [38]

o Dietary fat intake: Dietary fat intake has been
linked to an increased risk of EC, while the
evidence is mixed. One prospective
investigation discovered no link between
dietary fat intake and EC. However, the study
discovered a  protective  impact  of
polyunsaturated fat consumption in
participants with a normal BMI in AC.
Another study found that diets high in dairy fat
were linked to a higher meat-and-fat pattern,
which raised the risk of AC. [39]

e Carbohydrates: Carbohydrates have been
researched in terms of their glycemic load
(GL) and glycemic index (Gl), and they may
have a beneficial relationship with EC and
SCC in particular. It is hypothesized that high
Gl meals contain readily absorbable carbs,
resulting in high blood glucose levels and, as a
result, increased insulin demand. This
unintentionally boosted Insulin-Like Growth
Factor 1 (IGF1), which has been linked to the
progression of numerous malignancies. [40]

Nutritional Management During Treatment: -
1) Radiation-

Radiation therapy frequently causes
esophagitis, early satiety, reflux, and esophageal
stricture in patients with esophageal cancer. To
avoid additional nutritional depletion, dietary
intervention should begin as soon as symptoms
appear. There are guidelines for managing
dysphagia and avoiding potential irritants (for
example, acidic foods, caffeine-containing goods,

and difficult-to-chew foods). A high-protein,
moderate-fat diet consumed in small, frequent
meals can help increase diet tolerance.
Supplements high in calories and protein are
frequently required for nutritional replacement and
can be administered orally or via a bypass feeding
tube.

2) Chemotherapy-

Nausea, vomiting, stomatitis, and diarrhea
are all possible side effects depending on the type
of chemotherapy and the protocol used in patients
with esophageal cancer. Adjustments in dietary
recommendations should be consistent with the
problem affecting the patient’s nutritional status.
Although dietary management rarely eliminates the
problems, manipulation of the patient’s oral intake
often can successfully reduce the severity of
symptoms.  Nutritional strategies are often
combined with drug therapy for improved results.

3) Vagotomy-

When esophageal resection is combined
with a vagotomy, patients may experience stomach
stasis, early satiety, distention, nausea/vomiting,
and trouble eating enough to meet daily nutrient
demands. Since fat-containing foods may further
prolong gastric emptying, short, frequent meals of
low-fat foods should be chosen first. To establish
which foods are best accepted by each individual,
some experimentation with meal selections and
responses to foods is required.

4) Colonic or Jejunal Interposition-

When there is inadequate tissue for
reanastomosis, interposition may be undertaken.
The colonic or jejunal portion, on the other hand,
lacks regular peristaltic action and relies on gravity
for food passage. As a result, the patient may
continue to experience dysphagia and irritation
with the delayed swallowing process. Nutritional
advice includes suggestions for eating semisolid
foods and drinking liquids after each bite to cut
down on meal preparation time.

5) Esophageal Dilation and Prosthesis-

A prosthesis or stent may be used to treat
dysphagia in advanced stages of esophageal cancer.
Dilation of the esophagus to more than 13 mm,
followed by implantation of a prosthetic tube,
facilitates luminal patency and food transit. Food
modification entails avoiding foods that may clog
the esophagus or adhere to the prosthesis's sides.
Although this is a palliative treatment, it can
enhance food intake for four to six months
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following installation. When dilatation is
performed without stent implantation, whether for
food passage or merely to handle oral secretions,
the improvement of dysphagia often lasts only a

few days or weeks. In such circumstances,
nutritional support using a PEG tube or a pre-
existing feeding jejunostomy tube can give the
most effective nutrition maintenance. [41]

A Diet Recommended by Memorial Sloan Kettering (MSK) Cancer Centre: -
Table. 2.1Diet Plan by MSK Cancer Centre

Sr. No. | Food Group Food Calories Proteins
(grams)
1 cup cooked dried beans 240 4
Meat beans. and % cup chicken salad 200 14
1) eds ' ’ 3 ounces tuna canned in oil 170 25
99 Y4 cup egg substitute 25 5
1-ounce brazil nuts (6 to 8 190 4
nuts)
1-ounce walnuts (14 halves) 185 4
2) Nuts and seeds 1 ounce shelled sunflower
175 6
seeds
1 ounce of almonds (about 24) | 165 4
6 ounces of sweetened yogurt | 130 5
Y cup creamed cottage cheese | 115 7
1
3) Dairy Yo cup (1 ounce) shredded 100 29
cheese
1 tablespoon peanut butter 95 4
2 tablespoons sour cream 50 1
1 tablespoon butter, 100 0
4) Fats margarine, oil, or mayonnaise
2 tablespoons gravy 40 1
1 tablespoon honey 60 0
5) Sweets 1 tablespoon sugar, jam, jelly, 50 0
or chocolate syrup
1 meal replacement bar 200 15
6) Meal replacements 1 scoop (1 ounce) protein 100 15
powder
1 tablespoon protein powder 40 5
Nutritional Management for Prevention of etc., will reduce cancer risk. Allium and cruciferous
Cancer: - veggies are particularly helpful, with broccoli
Obesity, nutrient-depleted meals such sprouts containing the highest concentration of

as concentrated sweets and refined flour products,
which contribute to impaired glucose metabolism
(which leads to diabetes), poor fiber intake, red
meat consumption, and an imbalance of omega 3
and omega 6 fats all contribute to an increased risk
of cancer. Consumption of flax seed, particularly
its lignan fraction, as well as enough fruits and
vegetables like carrots, berries, cinnamon, nuts,

sulforaphane. Selenium, folic acid, vitamin B-12,
vitamin D, chlorophyll, and antioxidants such as
carotenoids (a-carotene, [-carotene, lycopene,
lutein, and cryptoxanthin) are all protective
ingredients in a cancer prevention diet. [42]
Smokeless tobacco products, such as dipping and
chewing tobacco, can also cause cancer, especially
esophageal, mouth and throat, and pancreatic
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cancer. The amount of alcohol consumed raises the
risk of acquiring cancer.

VII.  CONCLUSION:

Esophageal cancer is the world's tenth
most prevalent cancer. According to Globocan
2020, the global number of new cancer cases is
predicted to reach 19.3 million, with 10 million
fatalities. When it came to EC, there were 604,100
new cases and 544,076 fatalities, accounting for
3.1% and 5.5% of all newly diagnosed cancer cases
and deaths, respectively. Furthermore, the
prevalence of esophageal squamous cell carcinoma
(ESCC) in Asia is statistically expected to be the
highest in the last 5 years, with 2020 as the
benchmark. As per the review, red meat, spicy
foods, hot beverages, and dietary changes that
include a low fiber intake, and an imbalance in
omega 3 and omega 6 fats, among other things, are
responsible for the development of EC. The
common therapies used for treating EC have been
associated with several side effects, of which
malnutrition is the most prevalent. When compared
to patients with other digestive and extra-digestive
neoplasia, esophageal cancer had the highest
incidence (78.9%). Thus, nutritional support has
been found to help in the treatment of EC, thereby
increasing the survival rate. Existing treatments for
preventing esophageal cancer mostly involve
increased consumption of vitamin C, antioxidants,
anthocyanidins, and dietary fiber. Citrus fruit
consumption lowered the risk of total ESCC as well
as ESCC and EAC combined. As a result, natural
products are promising in terms of treating
esophageal cancer. This is critical for maximizing
patients' chances of complete and speedy recovery
from esophageal surgery.
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