&%, IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

34

Comprehensive Review on Etiology, Diagnosis, and
Management of Esophageal Malignancy: Unraveling Insights
for Improved Patient Outcomes

Athalla Jeryco Julyando PuieRizka Fathoni Perdabia Budi Widodd, Puguh
Setyo Nughrohbd

*Medical Study Program, Faculty of Medicine, Universitas Airlan%ga, Surabaya, Indonesia
'Department of Otorhinolaryngology-Head and Neck Surgery, Dr. Soetomo General Academic
Hospital, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia o
‘Department of Internal Medicine, Dr. Soetomo General Academic Hospital, Faculty of iedici
Universitas Airlangga, Surabaya, Indonesia

" Corresponding author: irmi-syafaah@fk.unair.ac.id

Abstract

Esophageal malignancy represents a formidable challenge in gnatle to its inherently fatal nature, marked by a
remarkably low survival rate even with therapeutic interventions. Phjger explores the intricate landscape of
esophageal cancer, shedding light on the profound impact @rhaatient outcomes and quality of life. Patients afflicted
with lymph node involvement face a particularly grim prognosis, withraival rate plummeting below 20% in the
advanced stage of esophageal malignancy (Stage 1V). Surgical intengenthile marginally enhancing survival rates,
often introduce complications that further compromise the overall weelgbof patients. This review underscores the
pervasive pessimism in the prognosis of esophageal malignargqueritty diagnosed at advanced stages. Despite notable
progress in treatment modalities, the general prognosis remains suboptimdlngeftex challenging clinical landscape.
The last few decades have witnessed a surge in the incidersepfageal malignancy, compounding the urgency for
improved understanding and innovative therapeutic approaches. Nadigncements in the treatment of esophageal
malignancy have failed to yield significantly enhanced overalligal rates, with approximately 10% survival at the 5-
year mark and varying between 15-45% for patients post-esopbayecThis comprehensive exploration serves as a
critical overview of the dire prognosis associated with esophageal maljgreanphasizing the imperative for continued
research and novel strategies to ameliorate outcomes in the face of thisiidenoigcological challenge.

Keywords: Esophageal malignan&ancer Treatment.

1. Introduction

Esophageal cancer stands as a formidable adversary in the field ofgynamdsting a long shadow over
patients and healthcare providers alike. Its reputation as one of the most lethalantidig is deeply
entrenched in the intricate interplay of factors that span epidemiology, etiola&gpdihology, and
prognosis. Despite strides in medical science, the prognosis for esophagealrearaies disheartening,
necessitating an in-depth review to bridge existing gaps and pave the waydocethpatient outcomes. The
compelling imperative behind this review lies in the urgent need to compietlgnsderstand esophageal
cancer, a disease characterized by its grim prognosis and limited treatmesgssurhe global burden of
esophageal cancer is substantial, ranking as the sixth leading cause of canckdesltie worldwide
(American Cancer Society, 2020). This study is propelled by the critical necessitglv® into the
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epidemiological intricacies of esophageal cancer, unravelling geographical variationglémde rates and
shedding light on disparities that demand targeted interventions.

The multifaceted etiology of esophageal cancer serves as another catalyst fordthidigtastyle factors,
including smoking, alcohol consumption, and dietary habits, play pivotal ioleahe genesis of this
malignancy (Huang and Yu, 2018). Moreover, the influence of age angbremental factors, such as the
temperature of drinking water, adds layers of complexity that demand carefotatigm. To advance our
understanding, a nuanced review of these factors is indispensable fdndapoeventive strategies and
implementing effective early detection measures. Histopathologically, esophageal careky itself in
diverse subtypes, primarily squamous cell carcinoma and adenocarcinoma,esactinyg unique challenges
in diagnosis and treatment (American Cancer Society, 2020). Beyond thesleqréxpes, rarer variants like
lymphoma, melanoma, or sarcoma also contribute to the complexity of esaplwamcer's histological
landscape. This review endeavors to shed light on these less common ve@agsizing their significance
in refining diagnostic precision.

The intricate relationship between esophageal cancer and the prognostic landdsam®otter layer to the
rationale behind this study. The prognosis for esophageal cancerdriabig bleak, with survival rates
plummeting, particularly in advanced stages. A stark illustration of this lieg iless than 20% survival rate
for patients with Stage IV esophageal cancer, compounded by the fact gjaalsinterventions, while
marginally improving survival, often introduce complications that compromisep#tient's quality of life
(Boiles and Babiker, 2021). Moreover, the escalating incidence of esophageal caer the past decades
further underscores the urgency of this review. While advancements apehéc modalities have been
made, the overall outlook remains unsatisfactory, with only approximately fQ8atients surviving five
years post-diagnosis and 15-45% survival rates following esophagectomyg(&haivu, 2018).

In conclusion, this review embarks on a comprehensive explorationpifaggmal cancer, aiming to dissect its
complexities across epidemiology, etiology, histopathology, and progidesstudy's impetus lies in the
pressing need to decipher the intricacies of this formidable malignancy, wititithate goal of informing
targeted interventions that can transform the current narrative and offer aeglohhope to those affected by
esophageal cancer.

2. Review Content

2.1 Anatomy and Physiology of the Esophagus

The esophagus, also known as the gullet, is a muscular tube that extende fpbraryimx to connect with the
stomach. It is divided into three parts: cervical, thoracic, and abdoriin@lcervical part starts from the
cricopharyngeus muscle, approximately at the level of the 7th cervical vertebra, 18bom from the
incisors, extending to the thoracic inlet around the level of the thoracic ved8tza from the incisors. The
cervical segment spans about 4-5 cm, bounded by the trachea in thedrtatirae in the back, and carotid
sheaths and thyroid gland laterally. The thoracic esophagus extendshieosuprasternal notch to the
diaphragmatic hiatus, starting at the thoracic inlet and continuing to the 1Othhbi#itic vertebra. The
abdominal esophagus pierces the diaphragm at the right crus, reachinglidnefcdwe stomach at the level of
the 10th thoracic vertebra and entering the stomach (Chaudry anchB@@i21).

During the process of food entering the mouth, it mixes with saliva enzymesfoirming into a mass called
bolus. Swallowing begins in the pharynx, involving the relaxation of piperuesophageal sphincter (UES) to
allow the bolus to pass into the esophagus. Peristaltic contractions of esophageal assistlése bolus in
moving towards the lower esophagus, triggering the relaxation of the loweragsaplsphincter (LES) for
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entry into the stomach, initiating the digestion process. The esophagus hashvpodsisure zones, the Upper
Esophageal Sphincter (UES) and Lower Esophageal Sphincter (LES), prevewctifigw of food. The UES
is between the pharynx and the cervical esophagus, while the LES is at the junthieresdphagus and the
stomach, serving as an anti-reflux barrier (Bajwa and Kasi, 2022). Toe flipply to the cervical esophagus
and the Upper Esophageal Sphincter (UES) comes from the inferior thyroiy, avtale the thoracic
esophagus receives blood from pairs of esophageal arteries originatinidpéramrta or terminal branches of
the bronchial artery. The abdominal esophagus and the Lower Esophagieate3gLES) are supplied by
the left gastric artery and branches of the left phrenic artery (Chaudry adonB@021). The esophagus is
innervated by the sympathetic and parasympathetic nervous systems, primauig ttive vagus nerve and
the spinal cord. The vagus nerve is responsible for the parasympathetidunotimn of esophageal muscles
(Chaudry and Bordoni, 2021).

2.2 Histology of the Esophagus

The esophageal wall consists of three layers: mucosa, submucosa, mupcoaiés (muscle), and fibrous
tissue. Unlike other parts of the digestive tract, the esophagus lacks a sgsydaliidnas a thin outer layer of
connective tissue. The mucosal layer includes stratified squamous epithellnpgseal of three sub-layers:
mucosal membrane, lamina propria, and muscularis mucosae (Yazaki and 3Wfti®), The muscularis
propria of the esophagus has several layers, including circular muscles daddoynlongitudinal muscles.
The cervical esophagus contains striated muscle, while the thoracic esophagus cowiatinsraiscle. The
transition between the two muscle types occurs gradually, and there is aasagmmead 4-6 cm that contains
a mixture of both. The lower esophagus only contains smooth mustlés aovered by a serosal layer
(Yazaki and Sifrim, 2012).

2.3 Esophageal Cancer

Esophageal cancer is a malignancy affecting the esophagus, originatingh&amcontrolled growth of
cancerous cells in its layers (American Cancer Society, 2020). Almost anyfphg buman body can
develop cancer, where cells grow and divide to form new cells in a regoiateter. When errors or damage
occur in this process, abnormal cells can develop and proliferate, fotammays or tissue masses. Tumors
can be either malignant (cancerous) or benign. Malignant tumors, cgrc@an invade nearby tissues and
spread to distant parts of the body to form new tumors (National Cdnstitute, 2021). Among
gastrointestinal malignancies, esophageal cancer is one of the most aggressive typessikthaadka cause
of death related to cancer in males, with an overall 5-year survival ratéydfs¥ - 25%. Esophageal cancer
has two main histological subtypes: squamous cell carcinoma and adenocarcinommauSaedl carcinoma
(SCC) is more prevalent in East Asia, East and South Africa, and SouthiepeFuhile it is less common in
North America and Northern Europe. SCC accounts for approximately 8@%ses in Japan (Watanabe, et
al., 2020). The location of SCC is often in the upper and middiphagos, whereas adenocarcinoma
typically occurs in the lower thoracic esophagus, associated with conditions like 8asefthagus, leading
to the replacement of squamous cells with glandular cells in the esophagus (Ar@arican Society, 2020).
Other rare types of esophageal cancer include lymphoma, melanoma, and s&fwatnet @l., 2017).

2.4 Etiology and Risk Factors

There are several factors that can contribute to esophageal cancer, includitayyachismoking, alcohol
consumption, Gastroesophageal Reflux Disease (GERD), and the patient's dieesityd hogtory (Huang
and Yu, 2018). Additionally, esophageal cancer is associated with advancing agangyah, 2019). Nearly
90% of patients with squamous cell carcinoma of the esophagus in the United States tiatory of
smoking and alcohol consumption (Boiles and Babiker, 2021). DNA amtatrgenes that help protect
against cancer cells are damaged by the abundant chemicals in tobactamc@shdamaging DNA include
benzene, polonium-210, benzo(a)pyrene, and nitrosamines (Cancer RddKar@016). In developing
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countries, it is not precisely known, but there is a possibility that patienthavaypoor nutrition, infrequent
consumption of fruits and vegetables, and high-temperature drinking waikrs(Bod Babiker, 2021). For
example, in Japan, a Prospective Study based on the Japanese Public Healtih@esadtears 11% reduction
in squamous cell carcinoma of the esophagus, attributed to a 100-grdaypecrease in fruit and vegetable
consumption. In contrast, in China, where malnutrition is prevalent and therefisianty of selenium, zinc,
folate, riboflavin, and vitamins A, C, E, and B12, there is a stroract®on with the incidence of squamous
cell carcinoma of the esophagus (Epidemiol, 2013).

Individuals with obesity (BMI > 40) have a twice as high risk and are proviea éocontributing factor to the
occurrence of esophageal adenocarcinoma. This association remains exgdediess of the presence of
GERD symptoms in obese patients when compared to individuals with a BMI < 88 @atients are more
likely to experience Gastroesophageal Reflux Disease (GERD) and the developBaretits esophagus,
increasing the likelihood of esophageal cancer (Uhlenhopp et al., 202phdgeal cancer, predominantly
comprising squamous cell carcinoma and adenocarcinoma, is a widely obsafigrthncy worldwide. One
risk factor for this cancer is Human Papillomavirus (HPV) infection, associatéd squamous cell
carcinoma, although the incidence caused by this virus is relatively low (Abnet 208f). Furthermore,
periodontal microbiota infection is considered a potential risk factor for eseghagncer in research.
Microbiota infections such as Porphyromonas gingivalis, Treponema denticoldaanerella forsythia are
evaluated as contributors to esophageal malignancy (Kawasaki et al., 2020).

2.5 Pathogenesis

The mechanism of cancer development involves a process called caresieg@arcinogenesis is an event
that includes the procedure of forming malignancy or cancerous diseasesdodsclt occur directly but, if
left to accumulate, can cause damage to the body. There are three stages irecasigiog

1. Initiation

In this stage, the initial action of carcinogenic compounds takes place. Carcinegempounds are
substances that cause the development of malignancy. These compouratercéime functional DNA
structure or different genes, usually referred to as gene mutations. Carsimogmpounds are commonly
found in chemical substances in food, beverages, drugs, the enuitoridhe rays, gamma rays, and air
pollution.

2. Promotion

The next stage involves cell proliferation or the cell division cycle containing gendmtteamutated due to
carcinogenic substances. The mutated genes form groups (clones) wittiadtheActivation of protein
kinase C (PKC) occurs in this stage, resulting in the phosphorylation ctéins that regulate cell
differentiation or proliferation.

3. Progression

The final stage of carcinogenesis is progression, where there is a rapidnddfisiancer cells and the cells
move (invasion) from the original location to other sites, known as metastaisistdde is characterized by
the emergence of angiogenesis, the formation of new blood vessels, which imabnor

2.6 Diagnosis

Screening for esophageal cancer can utilize Esophago-gastro-duoden(sGapy as the gold standard
examination. The screening aims to detect the presence of Barrett's EsoffBaywand dysplasia or the
development of abnormal cells that occur in squamous epithelium, indicatipjageal malignancy (di
Pietro et al., 2018). Another screening method can also be done with endagbimb is recommended for
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diagnosing patients with malignancy symptoms (Kim and Shah, 2017). Foretitmént or therapy of
patients with esophageal cancer to succeed, various accurate and thorougbediage required. Diagnosis
of malignancy depends on signs and symptoms in patients, medicay h&ger and other conditions. An
approach with patient anamnesis is heeded to gather data, useful for oliterpatjent's disease history and
habits, which are risk factors for malignancy, such as smoking, alcohslimgtion, and others. Physical
examination will be conducted after anamnesis, including inspection and palpation. Palpatimhthe neck

is performed to check for masses in the esophagus, and examinatiancdbéglargement is also necessary to
assess the patient's status. If malignancy is suspected, further examinatibagnostic tests, including
esophageal biopsy, may be conducted, and the patient may be referredteraat medicine specialist for
further examination. Supportive examinations include complete blood cdooti themistry, liver function
test, barium swallow tesCT-scan / PET scan and MRI, and endoscopy (upper endoscopy, gudosco
ultrasonography, bronchoscopy, thoracoscopy, and laparoscopy)

Various supportive tests for diagnosing esophageal malignancy aim to iderddg af malignancy,
determine the presence of metastasis and the extent of metastasis, assist iningippriopriate treatment
and therapy for patients, and explore the possibility of secondary canaecurrence after treatment
(American Cancer Society, 2020). Staging is also part of the diagnostic phase as # ptagial role in
determining the appropriate management, treatment, and therapy for patientsghtd&ekarutami, 2013).

2.7 Staging

Determining the stage of esophageal malignancy is assessed using the TNM dsystdoped by the
American Joint Committee on Cancer (AJCC). Accurately determining the stage and seferéyrieatment
can influence the overall prognosis, therapy, and treatment. The TNM sg&@ists for tumor, node,
metastasis, using a combination of letters and numbers. Stage T refegsidertification of the depth of
primary tumor invasion or the size and extent of the primary tumor. Stageléfined by whether there is
involvement with periesophageal lymph nodes. Stage M is defined as whether tipeeads(metastasis) or
not, and distant metastasis (Napier et al., 2014). Determining the stage categorigbajezomalignancy
and establishing clinical and pathological stage groups involves different analyses. Slagea(cTNM) is
considered less accurate because it is based on pre-treatment, clinical, radiologictieaim/estigations
without resection processes, leading to pathological stage (pTNM) being based tesurgesy,
histopathology, and other pathological examinations, serving as the baailsdancer stages. According to
the American Joint Council on Cancer (AJCC) 8th edition, as performed bRloes ét al., 2017). Grading
(G) or assessing the degree of malignancy is also a factor that affects the tregmtemenBy classifying
cancer cells based on their rate of development and the appearance otéreusacell formation itself. If
cancer cells appear normal and the growth is slow, they are categorized as lewvwdrackas they are
categorized as high grade if cancer cells appear highly abnormal, agttth or development is rapid
(Rice et al., 2017).

2.8 Management

The therapy or treatment for esophageal malignancy is determined bytatpe sf malignancy,
histopathological findings, and the patient's condition. Some treatmentsnhag paovided include surgery,
endoscopic therapy, radiation therapy, chemotherapy, and immunotif@fafanabe et al., 2020). Surgery is
the gold standard for treating cancer or malignancy at an early staget @atrPrat, 2018). Tumors found at
stage O contain abnormal cells called high-grade dysplasia, a type of gemecencondition. Treatment
options include endoscopy such as photodynamic therapy, radiofrequdatignalor endoscopic mucosal
resection. Surgery, specifically esophagectomy, may also be performed to thma@@ormal part of the
esophagus. Next is stage 1 (T1a) tumor located in the mucosa but notrextataithe submucosa. In this
stage, the tumor grows within several layers of the esophageal wall but has netl risgctymph nodes or
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surrounding organs. Healthy and willing patients may undergo esophage€@bamotherapy and radiation
therapy (chemoradiation) are recommended if there is suspicion that the malippamuyt been completely
removed after surgery (Berry, 2014). In the treatment of stag®)? tffe approach varies if the cancer or
malignancy begins to invade the muscularis propria. Although at stage 2, analjggrows in the main
muscle layer of the esophagus and spreads to the lymph nodes. Usually, clatimoriadoerformed before
surgery or surgery is performed directly if the tumor is less them 2Boiles and Babiker, 2021). In certain
conditions, if malignancy is located in the abdominal part of the esoghelgemotherapy without radiation
may be performed before surgery. However, if malignancy is locateceingher part of the esophagus,
chemoradiation becomes the primary treatment. For stage 3 treatment, chemoradiabiem fsllowed by
surgery, but patients with adenocarcinoma-type malignancy located in the lowéragsopare given
chemotherapy with radiation before surgery. Surgery alone can be pedféomsome small tumors. In the
case of malignancy in the upper esophagus, primary treatment recomnierudhetnoradiation instead of
surgical procedures. However, patients who do not undergo surgery musiniiered with an endoscopic
approach to ensure the possibility of any remaining malignancy (Wolal.et2011). Combination
chemotherapy and immunotherapy are given if chemoradiation is not fdasiblalignancy that is too large
for surgery. To treat stage 4 malignancy in a very advanced positiere malignancy has invaded lymph
nodes and metastasis has occurred, surgery is no longer the primary treatimerstage. Treatment aims to
control malignancy as much as possible and alleviate symptoms in patients. Chapyoihexdministered
along with targeted drug therapy or immunotherapy. For pain or diffiswallowing, patients are usually
given radiation therapy. Drugs such as larotrectinib or entrectinib are opflaks et al., 2018).

2.9 Prognosis

Esophageal malignancy is one of the deadliest cancers, characterized byoavvaunwival rate, even with
treatment. Many patients experience complications leading to a poor quality of lifetPattrlymph node
involvement see a decreased survival rate, with less than 20% survival ferithstage IV esophageal
malignancy. Despite a slight improvement in survival with surgical treatment, cotigriggost-surgery
often worsen the patients' quality of life (Boiles and Babiker, 2021). Overalpritgnosis for esophageal
malignancy remains grim, commonly diagnosed at advanced stages. Despite advarioetmegtsent, the
general outcomes are still suboptimal, with approximately 10% survival at 5 gedrsaround 15-45%
survival for patients post-esophagectomy (Huang and Yu, 2018).

3. Conclusion

In conclusion, this comprehensive review explain the intricate facets of esophageat, Gpanning
epidemiology, etiology, histopathology, and prognosis. By dissectingdhwlexities of this formidable
malignancy, we underscore the urgent need for targeted interventions. itherggnosis, coupled with
limited treatment success, emphasizes the critical importance of refining preventive stratetgeseriig

early detection measures, and advancing therapeutic modalities. As esophagealocdimeerscto exact a
heavy toll globally, this review serves as a clarion call for sustained research, efftatdisciplinary

collaboration, and innovative approaches to shift the paradigm, offering rerteped and improved
outcomes for those grappling with this challenging disease.
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