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Gastroesophageal junction cancer — current topic and treatment dilemmas

KaprmaoMm ractpoesodareanHor croja — akTyejiHa TeMa U JUJIeMe Y Jeuemhy

SUMMARY

Treatment of gastroesophageal junction carcinomas have
been debated for many years. This type of carcinomas
has been classified as either gastric or esophageal carci-
nomas until Siewert's classification was established and
they were defined as a distinct entity. Risk factors for de-
velopment of these cancers are gastroesophageal reflux
and Barrett's esophagus, obesity, Helycobacter pylori in-
fection, smoking, and alcohol. Symptoms of this disease
include retrosternal pain, dysphagia to aphagia and
weight loss. Esophagogastroduodenoscopy with biopsy
and pathohistological verification as well as CT of the
chest and abdomen are crucial in establishing the diagno-
sis. Adenocarcinoma is predominant histological type of
these tumors. The stage of the disease is defined by the
TNM classification. Treatment of gastroesophageal junc-
tion cancer is complex, multidisciplinary and multi-
modal, and involves the use of surgery, chemotherapy
and radiotherapy, alone or in different combinations.
Surgery is the major treatment modality for these tumors,
especially in local stages. Radiotherapy is used in the
treatment of these tumors in all stages of the disease, and
especially in the multimodal treatment of locally ad-
vanced gastroesophageal junction cancer, both preopera-
tively and postoperatively, usually in combination'with
chemotherapy. Chemotherapy is used in the treatment of
these cancers as preoperative, postoperative and sys-
temic. Immunotherapy and target therapy, as new prom-
ising therapy is usually applied in a systemic and postop-
erative approach. Future directions in the treatment of
these cancers are directed towards new surgical proce-
dures, new types of immunotherapy, as well as new radi-
otherapy techniques.

Keywords: ‘gastroesophageal junction cancer; surgery;
radiotherapy.

INTRODUCTION

CAXKETAK

KapuuHnoMu ractpoesodareaiHor croja cy 1yro Ouim
MOJIpydje TuiieMa U KIaCH()UKOBAHU Cy WIIK Kao KapIu-
HOMH JKeJTyla WK jeJibaka cBe 10 Siewert-ose kjacu-
¢uxanyje kazna cy 1epUHUCAHU Kao Noce0aH eHTUTET.
®dakTopu pu3MKa 3a pa3Boj KapuuHOMa ractpoe3odare-
AITHOT CII0ja cy ractpoe3ogareanu peuryke u baperos
jemmak, rojasuoct, uapexmmja Helycobacter pylori, my-
Hieme ¥ ankoxosa. CUMOTOMHU OBe 60JIECTH YKIbYUYjy
peTpocTepHanHu 601, Tucdarujy ao.adaruje; perypru-
Talujy JKeTyJaqyHor cajipikaja ¥ ryouTak Texune. E3o-
(haroracTpo1y0/IcHOCKOIHja ca ONOTCH]jOM M HATOXHU-
CTOJIOLIKOM BepuduKaryjoM, kao. u CT rpyHOT Kola u
abIoMeHa Cy KJIbyYHH y MOCTaBJbakby MUjarHose. Aje-
HOKAapIIHOM je JOMUHAHTHH XMCTOIOIIKH THIT OBUX
tyMmopa. Craaujym 6oaectu ce neguuunie TNM knacu-
(dukampjom. Jledeme KaplimHOMa ractpoe3odareaiHor
CI0ja j& KOMILICKCHO, MYJITHIUCUUILINHAPHO U MYJITH-
MOJIAJTHO ¥ TIOZpa3yMeBa IPUMEHY XHPYPIHje, XeMHO-
Teparuje W paauoTepanuje, CaMOCTaIHO WIN y Pa3iiu-
YUTUM KOMOMHAIMjaMa. Y MyJITHMOIATHOM JICUCHhY
JIOKAJHO Y3HAIPEOBAJIOT KapI[HOMA racTpoe3odare-
AJTHOT CT10ja MOCTOje AUIEME Kao IITO CY ONTHMAIaH
XUPYPUIKH TPUCTYI U TEPAIHjCKH peaocie]. Xupypru-
ja je rIaBHH MOJIAJIUTET JICUeHha OBUX TYMOpa, OCEOHO
y JIOKaJIHHUM CTaaujymuMa. Paguorepanija ce KOPUCTH
y Jiede’y OBUX TyMOpa y CBHM CTaJIdjyMHMa 0OJIecTH,
a I0CeOHO Y MYJITHMOJATHOM JICUCHY JIOKAJHO y3Ha-
MPEI0BAJIOT KapIIMHOMa ractpoe3odareaiHor croja,
TPEONePaTHBHO 1 MOCTONEPATHBHO, HAjuelIe Y KOM-
OMHAIM]H Ca XeMUOTEPAIHjoM. XeMHOTeparuja ce Ko-
PHCTH y CBUM OOJIHMIMMA y JIeUEHY OBUX KapIMHOMA
Kao TpeorepaTHBHa, IOCTONIEpaTHBHA U cucTeMcka. -
MyHOTepanuja 1 [ibHa Tepanyja, Kao HajHOBHjU 00nu-
1M JIeUerha, 10 Cajia je UCITUTHBAHA hUX0Ba IIPHUMEHA Y
CHUCTEMCKOM U TIOCTONEPATUBHOM IIPUCTYILY. By)lyU:I/l
NPaBIH Y Jiedey OBUX KapIIHHOMA Cy YCMEPEHH Ka HO-
BHUM XMPYPLIKUM NPOIeTypaMa, HOBUM THUIIOBUMA UMY~
HOTepanuje, Kao 1 HOBUM TeXHHKaMa paanoTeparnyje.
Kiby4yHe peun: KapLHOM ractpoe3ogareaHor npena-
3a; XUPYprHja; paguoTeparnmja

Gastroesophageal junction (GEJ) carcinomas are relatively rare and aggressive tumors with an

increase in the incidence rate in recent decades [1].

Siewert's classification defines them as tumors located within 5 cm of the anatomical cardia

(distal or proximal) like:
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1) type | - adenocarcinoma of the distal esophagus with tumor epicenter 1 to 5 cm above the
GEJ,

2) type Il - adenocarcinoma of the cardia with the epicenter of the tumor 1 cm to 2 cm below
the GEJ and

3) type 11 - subcardial gastric carcinoma with the epicenter of the tumor from 2 to 5 cm below
the GEJ.

Risk factors for GEJ cancers are gastroesophageal reflux and Barrett's esophagus, obesity, Hel-
icobacter pylori infection and smoking [2]. The most common symptoms include retrosternal
pain, dysphagia to aphagia, regurgitation of stomach contents and weight loss. The key meth-
ods for diagnosis of GEJ cancer esophagogastroduodenoscopy with biopsy and thoracic and
abdominal computed tomography (CT). Histopathology with immunaohistochemical staining is
used for definitive diagnosis and the majority of GEJ cancers are adenocarcinomas, less often
they are squamous type. The genome of gastroesophageal carcinoma is complex and includes
mutation of the most common genes (especially TP53), high microsatellite instability (MSI)
and mutation of oncogenic kinases (EGFR, HER2 and MET). TNM classification is used in
stage determination an according to the TNM staging GEJ carcinomas can be divided into:

1) local (early).stage (Tis-T1, NO, MO0),

2) locally advanced stage (T2-T4, N1-N3, MO0) and
3) metastatic stage (T1-T4, N1-N3, M1).
TREATMENT

The multimodality and multidisciplinarity are necessary in the treatment of GEJ cancer. Sur-
gery, radiotherapy and chemotherapy are treatment modalities. The basic principles of treat-
ment are that early GEJ cancers are treated only with surgery, locally advanced with a combi-
nation of surgery, chemotherapy (CT) and radiotherapy (RT), and metastatic with chemother-
apy or radiotherapy. Most widely used recommendations for the treatment algorithm are the
National comprehensive cancer network (NCCN) and the European society of medical oncol-
ogy (ESMO).
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Early stage
Local (early) GEJ carcinomas includes Tis and T1a-b NO stage of disease.

The primary approach in early stage of disease is radical surgery and includes endoscopic tech-
niques such as endoscopic mucosal resection (EMR) and endoscopic submucosa dissection
(ESD) and classical surgical techniques such as esophagectomy with gastrectomy and lym-

phadenectomy.

EMR is an option for T1a lesions smaller than 10 - 15 mm and ESD may be considered in T1a
lesions larger than 15 mm [3]. If after endoscopic resection histopathology parameters shows
poor differentiation, lymphovascular invasion or positive margins-further steps may include

adjuvant radiochemotherapy (RCT).

For T1b GEJ cancers esophagectomy is indicated, but for T1b cancers with favorable histo-
pathological pattern (well-differentiated, smaller than 2.cm and without LVI) ESD may be a
good alternative to esophagectomy. Two types of esophagectomy are used, transthoracic (lvor-
Lewis procedure) and transhiatal. The radicality of surgery is imperative due to the significant
deep and per continuitatem spread of these tumors (significantly more in type I and Il than in
type I11) [4]. The consensus in surgical treatment of GEJ type | cancer is esophagectomy with
transthoracic approach [5]. GEJ type Il carcinomas are true junctional tumors, so the choice of
surgical approach is very controversial. Two types of surgery are used, total gastrectomy with
transhiatal distal esophagectomy and transmediastinal esophagectomy with proximal gastrec-
tomy [6]. Total gastrectomy with distal esophagectomy is needed for GEJ type 1l carcinomas
[6]. Lymphadenectomy implies a dissection of mediastinal and abdominal lymph nodes (*'two-
field"). Recommendations for lymphadenectomy in GEJ type | cancer are upper, middle and
lower mediastinal and abdominal dissection, in type Il are upper, middle and lower mediastinal
and abdominal dissection and in type 11l are lower mediastinal and abdominal dissection [7].

In recent years, newer surgical procedures in treatment of GEJ carcinoma such as robot-as-
sisted, hybrid, and minimally invasive esophagectomies (MIE) are promissing to achieve better

results comparing to conventionally accepted surgical techniques [8].
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Locally advanced stage
Locally advanced GEJ carcinomas includes T2-T4 NO-3 stage of disease.

For patients who are medically fit and good performans status (ECOG PS 0-1) with potentially
resectable locally advanced disease stage T2-T4a indication is preoperative radiochemotherapy
with/without surgery, perioperative chemotherapy with surgery or neoadjuvant/perioperative
immune checkpoint inhibitors therapy with/without surgery. T4b tumors with involvement of
the surrounding organs are unresectable, so that patients, if they are medically fit with ECOG
PS 0-2 are candidates for definitive chemoradiotherapy or chemotherapy.

Today, a standard in the treatment of locally advanced GEJ carcinoma is a multimodal ap-
proach (a combination of radiotherapy, chemotherapy and surgery). Even though radiochemo-
therapy provides higher rates of complete pathologic response and better locoregional control
then perioperative chemotherapy, survival in both.types of therapy is similar [9]. The ESOPEC-
trial [10], which compares these two modalities in neoadjuvant setting in patients with esoph-
ageal adenocarcinoma is in progress, and results are expecting. For GEJ adenocarcinomas pre-
operative radiochemotherapy is‘generally used in the USA, while perioperative chemotherapy
is favored in most European countries, but for GEJ squamous cell carcinomas preoperative
RCT is standard of care-in general.-The most important study that established the benefit of
preoperative RCT is the Dutch CROSS trial [11], with over 300 patients that compared the 5-
year survival of two groups of patients, treated with surgery alone or a combination of preoper-
ative RCT (CT with paclitaxel/carboplatin and 3D conformal RT with TD 41,4Gy) and surgery.
The percentage of RO resection was 92% vs. 69%, 5-year survival was 43,2 vs. 27,1 months
(RCT and surgery group Vvs. surgery group), pPCR was 23%, and grade |1l toxicity was up to
10%. The most relevant study on the role of perioperative CT in gastric and GEJ cancer is
MAGIC trial [12], with 500 patients, which compares two groups of patients treated with sur-
gery alone and patients treated with perioperative CT (epirubicin/CDDP/5-FU) with surgery.
The results showed acceptable toxicity (0,3-23,8% of hematological gr 111 and 2,6-6,4% of non-

hematological gr I11), and 5-year survival 36% vs. 23% in favor of the CT group.

The combination of radiotherapy and chemotherapy enhances the effect of the therapy. The
most modern radiotherapy techniques include intensity modulated radiotherapy (IMRT) and
volumetric modulated arc therapy (VMAT) [13]. Radiotherapy doses in preoperative RCT are
~41,4-50,4Gy in ~ 23-28 fractions.
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After preoperative chemoradiotherapy, if there is local disease (partial tumor regression or sta-
ble disease), patients are referred for surgery. However, in the case of a complete clinical re-

sponse (cCR), patients can undergo esophagectomy or continue to follow-up [14].

Perioperative CT with FLOT (5-Fluorouracil, Leucovorin, Oxaliplatin and Docetaxel) has be-
come the gold standard treatment for medically fit patients with operable gastroesophageal
adenocarcinoma [15]. In patients who are intolerant to multiple agents, HT with 5FU/CDDP
can be used [16]. Perioperative CT is incorporated in guidelines such as ESMO and NCCN,;
but preoperative RCT is emerging as the standard in the treatment of locally advanced GEJ
carcinomas [17, 18]. Preffered regimens combination of cytostatic drugs in preoperative radi-

ochemotherapy are 5-FU/CDDP and paclitaxel/carboplatin.

Definitive radiotherapy is performed less often GEJ cancer patients who are considered medi-
cally unfit for surgery, in unrectable disease (cT4b stage) and for patient with resectable disease
who declines surgery. Radiotherapy technics and combination of cytostatic drugs are the same

as in preoperative RCT, and radiotherapy doses are 45-54Gy in 25-30 fractions.

In postoperative approach after/esophagectomy, further therapy depends on previous therapy
(preoperative CT/RCT),~margin resection status, nodal status, number of exctracted

lymphnodes, tumor stage; tumor differentiation and tumor invasion [17, 18].

In general; there is no consensus in adjuvant treatment of GEJ cancers. Although most patients
with locally advanced disease receive preoperative therapy, in the USA postoperative chemo-
radiation remains a standard of care for GEJ/gastric cancers. Postoperative chemotherapy is a

standard of care in East [19].

Research that can serve as a landmark regarding the application of postoperative RCT in GEJ
cancers is INT 0116/SWOG 9008 trial [20]. In this trial surgery or surgery plus postoperative
RCT have been used in over 500 patients with gastric or GEJ cancer (RT with 45Gy in 25
fractions and CT with 5-fluorouracil/leucovorin). Three-year survival was 50% vs. 41% in fa-
vor of the RCT group, and local and regional relapse was reduced in the RCT group (19% vs.
29% and 65% vs. 72%). The radiation techniques used in postoperative RT are also IMRT and
VMAT, and the doses are also in the range of 45-50,4Gy in 25-28 fractions.

The use of adjuvant CT after surgery is established after CLASSIC trial [21], which included

1000 patients with gastric and GEJ cancer and showed enhanced five-year survival in patients
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who had postoperative CT over the patients who had only surgery. Preferred combination of

cytostatic drugs in postoperative CT are also 5-FU/CDDP and paclitaxel/carboplatin.

Advancements in radiotherapy techniques are improving tumor delineation (RT planning based
on MRI and PET), reducing interfraction motion (using IGRT and 4DCT) and intrafractional
motion (respiratory-gated RT), increasing the dose to the tumor (simultaneous integrated boost
(SIB) technique of RT) [22]. Recently, proton therapy has shown promising results especially

in sparing of organs at risk.

In the treatment of GEJ cancer, immunotherapy with monoclonal antibodies-are used such as

trastuzumab and "checkpoint” inhibitors such as pembrolizumab and nivolumab.

Adjuvant Nivolumab after surgery in patients with esophageal and GEJ cancers, who had re-
ceived neoadjuvant RCT and have evidence of residual pathological disease in the resection
specimen (>ypT1 and/or>ypN1) leads to significant improvement in disease-free survival [23].

Metastatic stage
Metastatic GEJ carcinomas includes T1-T4 N1-N3 M1 stage of disease.

Chemotherapy with/without immunotherapy is the standard of treatment in metastatic disease,
followed by palliative radiotherapy. Patients with good ECOG PS (0-2) are considered for sys-

temic chemotherapy.

Combination treatments with two drugs (fluoropyrimidines-platinum) are treatment standard,
combinations with 3 drugs (5-FU+platinum+docetaxel) are controversial but could be apply in
patients with excellent ECOG PS, and monotherapy (fluoropyrimidine, irinotecan, taxane
weekly) could be the choice in patients with poor ECOG PS [24]. Adding Transtuzumab to
standard CT in the first-line setting led to improved outcomes in patients with HER2-positive,
advanced GEJ cancers [25]. Nivolumab in combination with standard first-line CT demonstrate
superior results [26]. Both paclitaxel and irinotecan are reasonable second-line treatment op-
tions because there is no statistically significant difference between them in overall survival
[25].
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The first clinical trials on the application of immunotherapy based on human dendritic cells
showed good tolerance and prolonged survival time in patients with gastrointestinal tract can-

cers, but the application is still a great challenge [27].

More than 40% of patients with metastatic cancer receive palliative radiotherapy (PRT) [28].
Indications are local recurrence, bleeding, obstruction, pain, bone and brain metastases, and
radiation doses are 8Gy in 1 fraction, 16Gy in 4 fractions, 20Gy in 5 fractions or 30Gy in 10

fractions.

CONCLUSION

Treatment of gastroesophageal junction cancers is complex and applies the use of radiotherapy,
chemotherapy, surgery and immunotherapy alone or in different.combinations. Surgery is the
first choice of GEJ cancer treatment, especially in the localized stage of the disease. Radiother-
apy has a significant role in the treatment of these tumors in all stages of the disease, especially
in locally advanced cancers in the neoadjuvant approach, usually in combination with chemo-
therapy, but also in the adjuvant approach. The modern radiotherapy techniques have enabled
the application of higher doses of radiation with significant protection of the surrounding
healthy tissues.in this region, leading to a significant reduction in the toxicity of radiotherapy
alone or combination with chemotherapy. Various chemotherapy regimens are unavoidable in
the treatment of gastroesophageal junction cancer in a neoadjuvant, adjuvant or systemic ap-
proach. Immunotherapy as new promising therapy is being imposed in the treatment of these
cancers. The future of treatment of these cancers is directed toward new surgical procedures,

wider application of immunotherapy, as well as new radiotherapy techniques.

Ethics: This article was written in accordance with the ethical standards of the institutions and

the journal.

Conflict of interest: None declared.
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