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Resumo 

Enquadramento: Como um dos 5pos de cancro mais graves, o cancro do esófago (EC) em estadios 

avançados apresenta uma mortalidade elevada, havendo assim a necessidade de detetar esta 

doença nos seus estadios iniciais face às baixas taxas de sobrevivência. O carcinoma epidermoide 

(SCC) e o adenocarcinoma (AC) são os principais sub5pos, que requerem diferentes estratégias de 

rastreio. A dissecção submucosa endoscópica (ESD) tornou-se recentemente a primeira opção de 

tratamento para carcinomas esofágicos precoces (EEC), mas apesar de poder ser cura5va, 

complicações graves como a estenose esofágica (ES) podem surgir. Após a ESD, é necessário um 

seguimento criterioso para maximizar os resultados do paciente. 

ObjeGvos: Avaliar a eficácia e segurança da ESD para lesões esofágicas superficiais, apurar a eficácia 

das técnicas de prevenção de ES e iden5ficar os fatores predi5vos para ES. 

Métodos: Foi feita uma análise retrospe5va dos pacientes subme5dos a ESD esofágica entre 2018 

e 2023. Foram registados dados demográficos, comorbilidades, história de medicação e detalhes 

do procedimento. A análise estags5ca foi u5lizada para comparar as frequências dos eventos 

adversos, resseção completa e os fatores de risco para ES pós-ESD. 

Resultados: 19 ESDs esofágicas foram realizadas em 18 pacientes em 6 anos. A maioria dos 

par5cipantes eram homens (88,9 %) com uma média de idade de 66.8 (± 8.6) anos, que 

apresentavam comorbilidades, especialmente hipertensão (66,7 %) e diabetes mellitus (16,7 %). As 

lesões eram predominantemente SCC (63,2%) ou AC (21,1%), com um tamanho mediano de 25.0 

(13.0-42.0) mm. Em par5cular, as taxas de resseção em bloco foram elevadas, com 100% para 

lesões AC e SCC. No entanto, houve uma taxa de resseção cura5va inferior de 69,2% para lesões 

SCC em comparação com as lesões AC (83,33%). Não houve hemorragia ou perfuração, mas foram 

detetados 8 casos de ES após ESD (42,1%, 6 após ESD circunferencial). 75% dos casos mostraram-

se refratários às medidas profilá5cas. Houve duas mortes (11,1%) durante o seguimento, não 

relacionadas com a ESD. A sobrevida total e livre de doença foi de 81,8% aos 2 anos. Um maior risco 

de ES foi associado ao tamanho da lesão (>30 mm), duração do procedimento (>120 minutos), 

resseção longitudinal (≥ 5 cm) e ocupação circunferencial (≥ 3/4). Contrariamente, não foi 

observada uma associação entre fatores relacionados com o paciente e o desenvolvimento de ES. 

Conclusões: O estudo destaca a eficácia e segurança da ESD no tratamento de lesões associadas a 

esófago de BarreQ (BE) e SCC, enfa5zando altas taxas de sucesso para lesões relacionadas com BE. 

Apesar dos desafios em alcançar resultados cura5vos para SCC, as caracterís5cas do paciente e da 

lesão servem como preditores para a formação de estenose pós-ESD, exigindo estratégias 

preven5vas refinadas. O acompanhamento a longo prazo e estudos colabora5vos são necessários. 

Palavras-chave: Resseção Endoscópica; Disseção Endoscópica da Submucosa; Neoplasias 

Esofágicas/Tratamento; Fatores de Risco; Complicações. 
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Abstract 

Background: As one of the most malignant tumors, esophageal cancer (EC) in advanced stages has 

a high mortality rate, hence the need to detect this disease in its early stages in the face of dismal 

survival rates. Squamous cell carcinoma (SCC) and adenocarcinoma (AC) are the main subtypes 

requiring different screening strategies. Endoscopic submucosal dissec5on (ESD) has recently 

become the first choice of treatment for early esophageal carcinomas (EEC) with a forewarning that 

could be cura5ve. However, it may result in esophageal stricture (ES). Following ESD, vigilant 

management is required to maximize pa5ent outcomes. 

ObjecGves: This study aims to assess ESD efficacy and safety for superficial esophageal lesions, 

evaluate ES preven5on techniques' effec5veness, and iden5fy predic5ve factors for ES. 

Methods: We performed a retrospec5ve analysis of pa5ents who underwent esophageal ESD 

between 2018 and 2023. Demographics, comorbidi5es, medica5on history, and procedural details 

were recorded. Sta5s5cal analysis was used to compare the frequencies of the adverse events, 

complete resec5on, and the risk factors for post-ESD esophageal strictures. 

Results: 19 esophageal ESDs were performed in 18 pa5ents over 6 years. Most of the par5cipants 

were men (88.9 %) with a mean age of 66.8 (± 8.6) years having comorbidi5es especially 

hypertension (66.7 %) and diabetes mellitus (16.7 %). The lesions were predominantly SCC (63.2%) 

or AC (21.1%), with a median size of 25.0 (13.0-42.0) mm. In par5cular, en bloc resec5on rates were 

high, with 100% for AC and SCC lesions. However, there was a lower cura5ve resec5on rate of 69.2% 

for SCC lesions than that in the AC lesions which was 83.33%. There were no delayed bleeding or 

perfora5on cases, but 8 instances of ES a�er ESD were detected (42.1%, 6 a�er a circumferen5al 

ESD). 75% of cases proved refractory to even prophylac5c steroid measures. There were two deaths 

(11.1%) during follow-up that were not related to ESD events. The total and disease-free survival 

rate at 2 years was 81.8%. Higher risk of ES was associated with lesion size (>30 mm), dura5on of 

the procedure (>120 minutes), longitudinal resec5on (≥ 5 cm), and circumference occupa5on (≥ 

3/4). On the contrary, no significant associa5on was observed between pa5ent-related factors and 

ES development. 

Conclusions: The study highlights ESD's efficacy and safety for managing BE (BarreQ’s Esophagus) 

associated lesions and SCC, emphasizing high success rates for BE-related lesions. Despite 

challenges in achieving cura5ve outcomes for SCC, pa5ent and lesion characteris5cs serve as 

predictors for post-ESD stricture forma5on, necessita5ng refined preven5ve strategies. Long-term 

follow-up and collabora5ve studies are warranted. 

Keywords: Endoscopic Resec5on; Endoscopic Submucosal Dissec5on; Esophageal 

Neoplasms/therapy; Risk Factors; Adverse Events. 
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Introduc=on 

 

 Esophageal cancer (EC) is a significant global health concern, ranking eighth in cancer 

incidence and sixth in cancer-related deaths as of 2020. The main reason for this is that it is o�en 

diagnosed at advanced stages when cura5ve surgery is not a viable op5on. The 5-year survival rate 

is only around 10-25%, so an early diagnosis is cri5cal, as the best results are associated with 

detec5ng early esophageal carcinomas (EEC) which typically occur before pa5ents develop obvious 

symptoms. Therefore, iden5fying EEC is essen5al to improve mortality outcomes significantly. 1–3 

There are 2 primary neoplasias in the esophagus: squamous cell carcinoma (SCC) and 

adenocarcinoma (AC). SCC predominates globally, par5cularly in East Asia, whereas AC is more 

prevalent in developed na5ons. While SCC incidence has declined in many regions, AC cases are 

rising rapidly in high-income countries, and it’s soon projected that AC will become the most 

common form of EC. 1,3 SCC affects squamous cells of the esophagus mucosa, mainly in the cervical 

esophagus or upper and middle thoracic esophagus. Conversely, AC can poten5ally develop in 

BarreQ's esophagus (BE), which is typically found in the lower esophagus. BE is characterized by a 

transforma5on to a columnar-lined mucosa, known as intes5nal metaplasia, which appears salmon-

colored during high-defini5on endoscopy. When BE is suspected, biopsies should be performed, 

and a careful evalua5on should be conducted to determine if dysplasia is present, considering that 

histological progression is thought to be related to the length of BarreQ's segment. 1,3–5 

EC is more common in middle-aged and elderly people, as the risk ul5mately increases with 

age. 1 White people are at greater risk of developing this type of cancer than other groups, and men 

are more likely to develop SCC and AC in most countries. 2 Alcohol increases the risk of SCC while 

smoking increases the risk of both AC and SCC. Gastroesophageal reflux disease (GERD), obesity, 

and a poor diet are also major risk factors for AC. Gene5cs also play a significant role, as verified by 

tylosis, a gene5c disorder associated with SCC development. In popula5ons with high rates of EC 

(>30 cases/100000 inhabitants per year), such as in northern China, there is also a familial link. 3 

Divergent screening methods are employed for AC and SCC. In most countries, pa5ents with 

BE are managed with endoscopic surveillance at regular intervals, because the consequences of a 

diagnosis of invasive adenocarcinoma are severe with high lethality and treatment-associated 

morbidity. Ideally, screening for AC involves using high-resolu5on endoscopes, virtual 

chromoendoscopy, and ace5c acid chromoendoscopy wherein random biopsies should be taken 

from all four quadrants and every 2 cm of columnar epithelium. Moreover, biopsies of suspicious 

areas should also be performed. On the other hand, screening for SCC remains controversial, 

resul5ng in the absence of a standardized global screening program. However, its cost-effec5veness 
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has been demonstrated in regions with a high incidence. Screening protocols typically incorporate 

high-resolu5on endoscopy and virtual chromoendoscopy, with lugol staining for enhanced 

visualiza5on. In Europe, the compara5vely low incidence of SCC and the high prevalence of public 

health systems may represent key factors contribu5ng to the absence of screening ini5a5ves for this 

condi5on. These screening protocols aim to iden5fy precursor lesions and EEC, encompassing T1 EC 

with the involvement of the lamina propria (T1a m2), muscularis mucosae (T1a m3), or superficial 

submucosa (T1b sm1), characterized by less than 200 µm invasion from the muscularis mucosae for 

SCC and less than 500 µm for AC. 3,4,6,7 

The current approach to managing EEC typically avoids immediate surgical interven5on. 

Instead, most pa5ents undergo endoscopic resec5on techniques. Endoscopic resec5on serves 

cura5ve, staging, and preven5ve purposes for these lesions, intending to eliminate them and 

prevent their progression to advanced stages. 3,4  

Endoscopic submucosal dissec5on (ESD) was developed in Japan during the 1990s as a 

response to the limita5ons of endoscopic mucosal resec5on (EMR) in removing large superficial 

gastric malignancies. This technique entails a systema5c process, beginning with the evalua5on of 

the lesion, marking, injec5on of fluid into the submucosa to elevate the mucosal lesion, incision to 

access the submucosal space, followed by dissec5on of the submucosal connec5ve 5ssue beneath 

the lesion. This me5culous procedure intends to do a complete en bloc resec5on of the lesion. 8–10 

EMR consists also of submucosal injec5on of a liquid to project the lesion, but then a snaring of the 

protruded area is performed, so it might not be whole, and it is typically reserved for smaller 

lesions.11 ESD is more challenging than EMR, taking longer procedural 5mes, and leading to a higher 

rate of complica5ons. However, the en bloc resec5on enables accurate histopathological 

assessment of lesion margins and depth of invasion, which are cri5cal criteria for curaGve resecGon. 

ESD in the esophagus is more challenging because of its narrow lumen and challenging workspace, 

circular configura5on, decreased thickness of the muscle wall, and the influence of both respiratory 

and cardiac movements. This minimally invasive procedure represents a significant breakthrough, 

especially given the morbidity and mortality normally associated with conven5onal esophageal 

surgery, par5cularly strenuous for elderly pa5ents. 12–15 

Esophageal lesions should be categorized morphologically using the Paris classifica5on, 

which divides them into three types: protruding (0-I), flat (0-II), and excavated (0-III). This 

classifica5on is essen5al for endoscopists as it aids in assessing resectability and predic5ng the 

likelihood of lymph node metastasis (LNM). 4 Posteriorly, for SCC, the European Society of 

Gastrointes5nal Endoscopy (ESGE) proposes to es5mate the depth of invasion according to the 

Japan Esophageal Society (JES) classifica5on that categorizes the lesions according to the type of 

microvessels, where type A, microvessels without severe irregularity correspond to 
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noncancerous/low-grade dysplas5c lesions whereas type B microvessels with severe irregularity, 

divided into 3 groups (B1, B2, and B3) are sugges5ve of cancerous lesions. The overall accuracy of 

type B microvessels for predic5ng a tumor’s depth of invasion was 90.5%. For AC-related lesions 

BING or PREDICT classifica5ons, that core themselves in chromoendoscopy techniques, should be 

applied. 16–18 

Currently, ESGE suggests that ESD might be considered for en bloc resec5on of 

noncircumferen5al clinically staged T1a-m3/T1b-sm1 or for circumferen5al clinically staged T1a-

m1/m2 esophageal SCC. On the other hand, for BE-associated lesions, ESGE suggests using ESD for 

lesions suspicious of submucosal invasion, for malignant lesions > 20mm, and for lesions in 

scarred/fibro5c areas. EMR is restricted to ≤ 20mm visible lesions with a low probability of 

submucosal invasion and for larger or mul5focal dysplas5c lesions. A�er endoscopic resec5on, it is 

recommended to do an abla5on of all the BE mucosa. As previously men5oned, ESD is priori5zed 

over surgery or chemoradiotherapy (CRT) in these pa5ents due to its enhanced safety profile, 

minimally invasive nature, and superior cost-effec5veness. 4,17,19 

In terms of post-endoscopic resec5on management, a very low risk (curaGve) resecGon, in 

accordance with ESGE, is met when an en bloc R0 resec5on is achieved with histology no more 

advanced than m2 cancer, for SCC, or m3 cancer, for AC, with well to moderately differen5a5on, and 

with no lymphovascular invasion. In these cases, no further staging procedure or treatment is 

recommended. Conversely, en bloc R0 resec5on of an esophageal m3 or sm1 SCC, ideally less than 

2 cm, or sm1 AC with the same previous histological characteris5cs, should be categorized as a low 

risk (curaGve) resecGon, and likewise, no further treatment is generally recommended. However, 

in these instances, there is a real (albeit low) risk of LNM, par5cularly if SCC > 20 mm in size, and 

complete staging is recommended, with the risk from further therapy, surgery, or CRT, being 

balanced against the risk of LNM, in a mul5disciplinary discussion. SCC has a more limited scope for 

poten5ally cura5ve endoscopic therapy due to its earlier invasion of submucosa and LNM.  4,17  

As previously stated ESD leads to more complica5ons in comparison to EMR, such as pain 

post-procedure, perfora5on, bleeding, and, most importantly, esophageal stricture (ES). In the case 

of intraopera5ve perfora5on during esophageal ESD, endoscopic management should be ini5ally 

aQempted. 12,13,20–22 ES, the most common adverse event of esophageal ESD, vastly affects the 

quality of life of the pa5ents and has been proven to have various risk factors. Studies have shown 

that its occurrence a�er ESD is related to the infiltra5on of postopera5ve inflammatory cells and 

vascular prolifera5on, and it mostly occurs in 2 to 4 weeks a�er ESD. 23–25 The most significant risk 

factor is linked to the extent of resec5on of the circumference of the esophageal lumen, with 

resec5ons exceeding three-quarters substan5ally escala5ng the risk. The other factors are 

histological depth (depth of invasion above m1), cervical or upper thoracic loca5on (upper third of 
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the esophagus), longitudinal length of the resec5on, Paris IIa/IIc lesions, muscular injury, longer 

procedure 5me and CRT history. 20,26–35 Refractory ES is commonly defined as an inability to 

successfully maintain stricture to a diameter of 14 mm over 5 sessions at 2-week intervals. 36–39 

In contemporary prac5ce, addressing post-ESD strictures typically commences with dila5on 

techniques, aimed at allevia5ng dysphagic symptoms in pa5ents. Two primary types of dilators are 

employed: balloon-type dilators and push-type dilators such as Savary-Guilliard dilators. However, 

it is important to note that perfora5on is a poten5al complica5on associated with the use of these 

methods. 22,40–42 There’s unanimity that there should be a focus on the preven5on of ES, and a lot 

of methods were and are being created that are valid in different situa5ons, being that habitually 

preven5on therapy is recommended for lesions >1/2 of the esophageal circumference. Some of 

them are steroid therapy, such as steroid injec5on therapy (triamcinolone acetonide (TA)) or oral 

steroid administra5on (prednisone). Combined steroid therapy, both oral and injec5on steroid, is 

the standard nowadays, but it is mostly recommended when the lesions are circumferen5al. Lastly, 

we can recur to temporary auto-expandable metal stent placement, which is usually used in 

refractory cases a�er ESD. 22,24,41,43–45 

 In Portugal, there is limited data available regarding the u5liza5on of ESD for managing 

superficial esophageal lesions, primarily due to the rela5vely low incidence of this type of cancer in 

its early stages, henceforth the need for this ar5cle to shed light on the efficacy and safety of this 

procedure.  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 5 

Objec=ves 

 

The current study’s primary objec5ve is to assess the efficacy and safety of ESD for 

superficial esophageal lesions, and our secondary aims are to evaluate the efficiency of ES 

preven5on techniques and to determine the principal predic5ve factors of ES and refractory ES.  
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Methods 

 

The following research was carried out at the Gastroenterology Department of Unidade 

Local de Saúde de Santo António (ULSdSA). The study involved a retrospec5ve analysis of the 

medical records of the pa5ents who underwent esophageal ESD between January 2018 and 

December 2023 with a prospec5vely maintained database of all these pa5ents. The evalua5on of 

the lesions was made using high-resolu5on endoscopies, virtual chromoendoscopy, and ace5c acid 

staining for BE-associated lesions or lugol staining for SCC-related lesions and classified according to 

the Paris classifica5on. 37 The research gathered a comprehensive set of informa5on about pa5ents 

including their demographics, comorbidi5es, medica5on history (including an5thrombo5c therapy 

(AT) such as aspirin, P2Y12 antagonists, and dual an5platelet therapy, as well as an5coagulant 

agents like warfarin, acenocoumarol, and direct oral an5coagulants (DOACs)), past medical records, 

surgical history, results of complementary diagnos5c exams, and treatments. This data was obtained 

from the SClínico® and RSE® databases. To ensure pa5ents' confiden5ality, all data was coded and 

anonymized, and therefore, informed consent was not required. The study was approved by the 

Conselho de Administração, Comissão de É5ca para a Saúde, Gabinete Coordenador de Inves5gação 

and Direção de Departamento do Ensino, Formação e Inves5gação da ULSdSA (REF. 2023.229(189-

DEFI/181-CE)). 

A single endoscopist performed all the esophageal ESDs according to a standardized 

procedure for all pa5ents in a single center. Various aspects of the lesion and procedure were 

assessed, such as lesion size, circumferen5al range, fibrosis level, longitudinal length of resec5on, 

the type of knife used, the technique employed, procedure 5me, trac5on assistance, and adverse 

events. The gross morphology of the lesions was classified in compliance with the Paris Classifica5on 

in type 0-I, type 0-II, type 0-III, and complex morphology when there was a combina5on of mul5ple 

forms. In addi5on, the study evaluates the occupa5on of the lesion's lumen circumference, the TA 

injec5on on the scar, the intake of oral prednisolone, or the combina5on of both, if required. 

To assess the efficacy of these procedures, we used the percentage of en bloc resecGon, 

which is defined as a complete and intact endoscopic resec5on of the lesion. With the parameters 

on the histopathological evalua5on, we observed the percentage of R0 resecGon, which is defined 

as nega5ve, lesion-free, horizontal and ver5cal margins, and the propor5on of curaGve resecGon, 

which depends not only on the margins, but also the degree of differen5a5on, depth of invasion 

(intramucosal vs. submucosal), and the presence of vascular, lympha5c, or perineural permea5on. 

The criteria u5lized to deem the procedure cura5ve were based on the guidelines established by 

the ESGE. 46–48 
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The safety of esophageal ESD was assessed by examining poten5al adverse events. Post-

procedural bleeding was iden5fied based on classic clinical symptoms such as melena, 

hematochezia, hematemesis, or a drop of ≥ 2 g/dL in hemoglobin levels compared to the pa5ent's 

baseline that happened up to 30 days post-ESD. 49 Perfora5on of the esophagus was described as a 

transmural hole or tear between the esophageal lumen and the medias5num, which can lead to 

medias5ni5s, pericardi5s, and possibly sepsis or shock. 50,51 ES post-ESD was established when a 

pa5ent experienced dysphagia and a high-defini5on endoscopy was performed to confirm the 

presence of ES. Treatment included dila5on techniques or stent placement, with prophylaxis 

comprising TA injec5on and/or oral prednisolone, which is taken on the 3rd day a�er ESD, with an 

ini5al dose of 30 mg/d, and then decreased gradually (30, 30, 25, 25, 20, 15, 10, and 5 mg for 1 

week each) according to the method developed by Yamaguchi et al in 2011. 43,52 Refractory ES was 

defined as ≥5 dila5ons or requiring stent placement. 36–38 Another important factor we considered 

was thrombosis, which we defined as the occurrence of thrombo5c events such as stroke, 

pulmonary embolism, transient ischemic aQack, or deep vein thrombosis within the seven days 

before the procedure and up to thirty days a�er it. 

To iden5fy risk factors associated with ES following esophageal ESD, the study compared 

various pa5ent-related factors including gender, age, and comorbidi5es; lesion-related factors such 

as size, depth of invasion, and circumference occupa5on; and procedure-related parameters such 

as opera5ng 5me and longitudinal resec5on length. For the analysis of lesion and procedure-related 

factors, each lesion was considered an independent procedure, and all esophageal lesions were 

included. 

 

StaGsGcal analysis 

 

All the pa5ents were recorded in a database with anonymized informa5on that included 

demographic, clinical, histopathological, and procedural characteris5cs.  

Con5nuous variables were tested for normality using Shapiro-Wilk test and were then 

described using the mean± standard devia5on (SD), or median and interquar5le range (IQR), when 

its distribu5on was normal and non-normal, respec5vely. They were recoded into categorical 

variables to be compared. 

Categorical variables were presented as absolute frequencies and rela5ve frequencies, n 

(%), and were compared with the outcome of developing ES using either the Pearson Chi-square 

test or Fisher's Exact test, depending on the appropriateness of each method. 

Sta5s5cal analyses were performed using IBM SPSS Sta5s5cs version 29.0.1.1 (IBM Corp. 

Armonk, New York, USA). P-values of < 0.05 were considered sta5s5cally significant. 
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Results 

 

 There was a total of 19 esophageal ESDs performed in 18 pa5ents, during the 6-year 

evalua5on of this study. These pa5ents had a mean follow-up of 30.9 (±20.6) months. 

Most pa5ents were male (n=16, 88.9%), and the mean age was 66.8 (± 8.6) years. Many 

pa5ents had comorbidi5es, such as hypertension (n=12, 66.7%), diabetes mellitus (n=3, 16.7%), 

ischemic heart disease (n=1, 5.6%), cerebrovascular disease (n=2, 11.1%), lung disease (n=2, 11.1%), 

and liver cirrhosis (n=1, 5.6%). Approximately one-fourth of the pa5ents were under AT (n=5, 

27.8%). Among the an5platelet agents, 22.2% of pa5ents were taking aspirin (n=4), and 5.6% were 

taking clopidogrel (n=1). None of the pa5ents were under dual an5platelet therapy. Regarding 

an5coagulant agents, 5.6% (n=1) of the pa5ents were taking DOACs. 

A total of 19 esophageal lesions were submiQed to esophageal ESD, as previously stated. 

The median size of the lesions was 25.0 (IQR 13.0-42.0) mm. A total of 5.3% (n=1) of the lesions 

were in the upper esophagus, 26.3% (n=5) were in the middle esophagus and 68.4% (n=13) were in 

the distal esophagus. The morphology of the lesions was categorized according to Paris 

Classifica5on: 0-II (n=10, 52.6%), complex morphology (n=8, 42.1%), and 0-I (n=1, 5.3%). The mean 

procedure 5me was 122.3 (± 73.4) min, and the mean longitudinal length of the resec5on was 6.9 

(± 3.3) cm. Regarding the circumference occupa5on, 68.42% (n=13) lesions occupied ≥3/4, and 

31.6% (n=6) were circumferen5al lesions. Trac5on assistance was employed in 47.4% (n=9) of cases. 

Regarding histopathology, 5.3 % (n=1) were SCC-HGD, 10.5% (n=2) were BE-HGD, 21.0% (n=4) were 

AC and 63.2% (n=12) were SCCs. Ulcera5on was present in 57.89% (n=11) of the lesions. Concerning 

the depth of invasion, m1 was reported in 31.58% (n=6) of the cases, m2 was also described in 

31.58% (n=6), m3 existed in 15.79% (n=3), and lastly, invasion further than sm1 was stated in 21.05% 

(n=4).  

The baseline characteris5cs of the pa5ents are shown in Table I, and the baseline 

characteris5cs of lesions and procedures are displayed in Table II. 

In terms of efficacy, out of the 19 esophageal lesions, 6 were related to BE. All 6 lesions were 

in the distal esophagus, and 4 of them were ACs, while the other 2 were lesions with HGD. The en 

bloc rate for AC-related lesions was 100%, while the R0 rate was 83.3% (5/6). Likewise, the cura5ve 

resec5on rate for these lesions was 83.3%. In contrast, 13 squamous cell neoplasias were resected 

in the esophagus, with 1 lesion in the upper, 5 lesions in the middle, and 7 lesions in the distal 

esophagus. The histopathologic assessment showed that 12 of these lesions were SCC, while the 

other one had HGD. The en bloc R0 rate for these lesions was 100%. However, the cura5ve resec5on 
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rate was 69.2% (9/13). The most common reason for noncura5ve resec5on was deep submucosal 

invasion (n=4, 100%), preceded by lymphovascular permea5on (n=2, 50%). 

The results showing the efficacy of esophageal ESD, independently for SCC-related lesions 

and BE-related lesions are shown in Table III. 

In what concerns safety, there were no cases of delayed bleeding and perfora5on. However, 

there was a case of a cardiovascular event, more specifically a thromboembolism, on the 13th day 

of hospitaliza5on treated ini5ally with enoxaparin.  

Regarding ES, eight cases were reported (42.1%). All these eight cases occurred a�er ESD of 

at least three-fourths of the circumference being that 6/8 cases (75%) occurred a�er circumferen5al 

ESD. A total of 12.5% (n=1) of the lesions were in the cervical esophagus, and 87.5% (n=7) were in 

the thoracic and distal esophagus. Refractory ES occurred in 6/8 cases (75%), and both dila5on 

techniques and stent placement were performed individually in 5/8 cases (62.5%). This happened 

despite the use of combined prophylac5c steroid measures in 6 of the pa5ents (75%) and individual 

oral prednisolone intake post-ESD in 1 pa5ent (12.5%).  

Two pa5ents died (11.1%) throughout the follow-up of this study, but not because of an 

ESD-related adverse event. One pa5ent died because of advanced-stage EC, and the other pa5ent 

died of metastasized lung cancer. Overall and disease-free survival rates at 2 years for pa5ents 

having a follow-up of at least 2 years were 81.8% (9/11). 

The outcomes presen5ng the safety and overall survival of esophageal ESD, independently 

for SCC-related lesions and BE-related lesions, are shown in Table III. The analysis of Refractory ES 

in our pa5ents is displayed in Table IV. 

We determined that there was a posi5ve associa5on between ES a�er esophageal ESD and 

lesion size (>30 mm) (p=0.024), 5me of the procedure (>120 minutes) (p=0.024), longitudinal 

resec5on length (≥ 5 cm) (p=0.045), lesion’s occupa5on of at least three-fourths of the 

circumference (p=0.018), and, consequently, circumferen5al lesion (p=0.021).  

The lesion-related and procedure-related risk factors are shown in Table II. 

We assessed that there was no sta5s5cally significant associa5on between ES a�er ESD and 

any of the pa5ent-related factors we evaluated in our study. The pa5ent-related risk factors are 

exhibited in Table I. 

 

 

 

 

 



 10 

Discussion 

 

A registry for ESD procedures was established at the ULSdSA to evaluate cura5ve resec5on 

rates and long-term outcomes. In this ar5cle, the results from the ULSdSA ESD registry are 

presented, incorpora5ng data from 19 procedures. Although the sample size is small, this is an 

important step in assessing the effec5veness of ESD for trea5ng EC on a na5onal level. The results 

include informa5on on en bloc resec5on, R0 resec5on, cura5ve resec5on rates, as well as 

complica5on and survival rates. 46,47 

Concerning pa5ent characteris5cs and risk factors, it was observed that the majority of 

pa5ents were male, with a mean age of 66.8 years. Approximately one-fourth of the pa5ents were 

under AT, but there were no cases of delayed bleeding which might imply that AT in the 

periopera5ve period isn’t as important in terms of outcomes in esophageal ESD as it is in gastric 

ESD, where bleeding rates post-ESD are usually higher. 53  

This study demonstrates the high efficacy of ESD in trea5ng BE-related lesions, though the 

en bloc resec5on rate was 100%, and the R0 and cura5ve resec5on rates were lower at 83.3%. The 

only case where posi5ve margins were encountered was an RX, which demonstrates the difficulty 

of delinea5ng BE-related lesions, but in this case, salvage therapy with EMR was performed. To 

beQer our results at complete resec5on with clear margins, which is essen5al for preven5ng 

recurrence, possibly we can modify the ESD technique from conven5onal resec5on (marking is 

performed up to 5mm from the tumor margins) to wide-field ESD, where marking is performed 

approximately 10mm from the tumor margins, as suggested by a study, which leads to high en bloc 

resec5on rates, that provide a more precise histologic assessment, and favorable lateral R0, 

associated with reduced local recurrence. Addi5onally, it enables dissec5on with a high safety 

profile. These findings align with previous studies showing high en bloc resec5on rates and low 

recurrence a�er cura5ve resec5on, affirming ESD as a valuable tool for managing BE neoplasia. 

Addi5onally, ESD is validated as a salvage therapy for BE-associated lesions previously treated with 

EMR or abla5on therapy, proving feasible and safe while achieving high en bloc and R0 resec5on 

rates. EMR remains an alterna5ve for certain BE lesions. However, the six lesions treated with ESD 

in this study did not meet the ESGE selec5on criteria for EMR. Therefore, it is challenging to directly 

compare the two techniques, as ESD was appropriately performed on selected lesions. 54–56 

On the other hand, concerning SCC, while the en bloc R0 resec5on rates were 100%, the 

cura5ve resec5on rate was notably lower at 69.2%. This discrepancy highlights the challenges in 

achieving cura5ve outcomes, but it aligns with previous studies and guidelines, where 

approximately 70% of cases of SCC lesions have a cura5ve outcome. Thus, this suggests the need 
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for improved pre-procedure assessment to iden5fy lesions with a higher risk of noncura5ve 

resec5on. 18,57 While not all pa5ents receive adjuvant therapies (such as surgery and/or 

chemoradiotherapy) following a high-risk (noncura5ve) resec5on, it is strongly recommended for 

esophageal SCC. In these instances, thorough staging is impera5ve. The primary risk factor for LNM 

is lymphovascular invasion, which was observed in two cases. This factor is also the strongest 

indicator for adjuvant therapy, ensuring appropriate treatment for these pa5ents. However, 

submucosal (sm2) invasion was the sole high-risk criterion in two other pa5ents. For elderly or 

otherwise unfit pa5ents, as in these cases, the risk of addi5onal therapy might outweigh the 

benefits compared to surveillance alone. Such decisions should be made during a mul5disciplinary 

team mee5ng, which is recommended for all pa5ents with noncura5ve resec5on. 17  An interes5ng 

occurrence was that most SCC lesions were present in the distal esophagus, which is unusual 

because SCC presents itself mainly in the upper or middle third of the esophagus. This may go 

against the paradigm nowadays accepted, but as we have a small sample, we would have to evaluate 

pa5ents on a much larger scale.  

Regarding the safety of ESD in the esophagus, remarkably, there were no cases of delayed 

bleeding or perfora5on. In Japan, where the procedure is best established, the complica5on rates 

(including perfora5on, peritoni5s, and bleeding) are 3.3% for esophageal ESD. 12 Normally, the rates 

of perfora5on are 1.4%-4.6% and in our center, it is 0%. The outcomes may be aQributed to the use 

of trac5on-assisted ESD in the procedures where an op5mal endoscopic view wasn’t possible, which 

has been shown to reduce the incidence of perfora5on. Addi5onally, the use of endoscopic clips in 

areas of greater fragility as a preven5ve measure diminishes inflamma5on following esophageal 

ESD and posi5vely influences the clinical course post-ESD. 22,58,59 There was also one case of 

thromboembolism observed in a specific pa5ent in whom the procedure exceeded five hours, 

although the appropriate prophylac5c measures were put into prac5ce.  

However, the study reports an ES rate of 42.1%, indica5ng a significant incidence of ES 

forma5on. This is noteworthy because the incidence of post-ESD stricture in superficial esophageal 

neoplasms is predicted to be 5% to 17%, although the exact incidence remains unknown. It is crucial 

to note that all cases of ES forma5on occurred when at least three-fourths of the circumference was 

occupied, which is considered one of the most cri5cal risk factors. 60  This underscores the 

importance of implemen5ng strategies to mi5gate this complica5on, given its adverse impact on 

pa5ent quality of life and the necessity for repeated interven5ons. Aside from the fact that all the 

lesions occupied more than three-fourths of the circumference, more proven risk factors were 

present, which shows that even with preventa5ve stricture measures the pa5ents were s5ll at a 

very high risk of developing an ES. 
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Our study also notes the posi5ve associa5on between ES and various factors such as lesion 

size ≥30 mm, procedure 5me ≥120 minutes, longitudinal resec5on length ≥5 cm, circumference 

occupa5on ≥3/4, and circumferen5al lesions sugges5ng that these characteris5cs play a significant 

role in predic5ng the risk of stricture forma5on post-ESD, corrobora5ng previous published studies 

in this area. 20,26–31 Clinicians can use these factors to iden5fy pa5ents at higher risk and implement 

preven5ve measures accordingly. As we only had one case of cervical esophagus cancer, it is difficult 

to conclude anything about the loca5on of lesions and stenosis. S5ll, many studies have stated that 

these two have a strong correla5on. We likewise didn’t note a sta5s5cal rela5on between ES and 

the depth of invasion, but, as well, many previous ar5cles have reported this as an important 

predic5ve factor. 48,61 

Numerous studies have aimed to develop and validate scoring models capable of effec5vely 

iden5fying pa5ents at risk of developing ES, with some achieving success. An ideal model can be 

selected and implemented on a broader scale to assess its applicability across different countries, 

pa5ent demographics, and diseases. These models are designed to accurately predict the risk of ES 

following ESD, which is crucial for guiding clinical interven5ons and reducing stricture incidence. 

One such model ranges from 0 to 16 points, corresponding to a probability of ES from 0% to 100%. 

This study validated a scoring model comprising six independent predictors iden5fied in mul5variate 

analysis: opera5ng 5me (≥1 h), age (≥65 years), lesion loca5on (upper thoracic due to smaller 

diameter), lesion circumference (≥2/3), longitudinal resec5on length, and depth of infiltra5on (≥m3-

sm1). This simplified model with fewer risk factors is easier to apply, although further op5miza5on 

is needed to enhance accuracy. Addi5onally, the model should be updated to incorporate novel risk 

factors iden5fied in prospec5ve studies in the future. 28,62 

Many measures can be implemented during the procedure or a�er as already indicated to 

prevent the forma5on of ES. There is steroid therapy, such as intraprocedural TA injec5on or oral 

prednisolone administra5on, and some centers combine both techniques, as was done in this study. 

Previous research has yielded conflic5ng results, and in our case, nearly 90% of the pa5ents who 

developed ES underwent these preventa5ve treatments. This raises ques5ons about the 

effec5veness of prophylac5c steroid treatment, as it is nowadays implemented. A study 

hypothesized increasing the dose of oral prednisone acetate (50 mg/d) and prolonging the 

treatment 5me (13 weeks) in 14 pa5ents with SCC-associated lesions occupying ≥3/4 circumference 

a�er ESD. Me5culous aQen5on was paid to avoid the injury of the muscularis propria, a known risk 

factor for ES, and pa5ents with addi5onal CRT treatment or surgery were excluded. During these 

weeks, a proton pump inhibitor, oral calcium, and vitamin D3 were taken simultaneously, to prevent 

systemic steroids associated adverse events. The outcome was remarkable, since every single 
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pa5ent remained free from ES, or any nega5ve effects related to glucocor5coid treatment. 

Henceforth, this could serve as a hypothesis warran5ng further considera5on. 23,43,45  

Other prophylac5c techniques are being studied like the self-assembling pep5de gel that 

has been shown to promote 5ssue healing and re-epithelializa5on and a study has demonstrated 

that its applica5on is easy, quick, and associated with a rela5vely low stricture rate compared to 

other prophylac5c methods. 63 Moreover, surprisingly, sta5n drugs are being studied in preven5ng 

post-ESD ES, exhibi5ng a substan5al decrease in the incidence of ES as well as in the propor5on of 

individuals developing refractory ES compared to non-treatment and other prophylac5c op5ons. 

This could likewise be a favorable op5on for pa5ents who require sta5n drugs for combined 

cardiovascular and cerebrovascular diseases. 44 Esophageal mucosal autogra� might also prove to 

be an efficient approach to promo5ng local esophageal re-epitheliza5on, which can form a barrier 

against gastric acid and prevent ES a�er wide-spread ESD, at least 5 mm margins. 64 Further 

inves5ga5on, as the ones previously detailed, is warranted to elucidate the underlying mechanisms 

and op5mize preven5ve strategies, being that new approaches to prevent ES are now primarily 

focused on an5-fibro5c strategies. 44 Lastly, mitomycin C (MMC) injec5ons have recently been 

introduced as an isolated treatment or in combina5on with dila5on techniques and have 

astonishing results, but most of the inves5ga5on is done in children with ES post-caus5c inges5on. 

MMC is an an5neoplas5c agent that inhibits fibroblast prolifera5on and decreases fibroblas5c 

collagen synthesis, and its applica5on consists of 4 quadrant injec5ons of 0.4 mg/mL MMC. Studies 

in adults post esophageal ESD are needed before MMC injec5on can be broadly implemented to 

prevent ES. 39,65,66 

Regarding survival rates, the 2-year disease-free survival rate observed in this study was 

notably high at 81.8%. This goes in agreement with the WESTEROS study, which has a similar rate, 

but contrasts with other studies, although they have 5-year survival rates instead of 2-year, which 

report substan5ally lower survival rates, 62%, likely aQributable to the comorbidi5es present in their 

selected pa5ent popula5ons.57 

This study has key posi5ve aspects since it was the first study to our knowledge to evaluate 

the efficacy and safety of esophageal ESD in Portugal, and it corroborated previously iden5fied risk 

factors for the development of ES a�er esophageal ESD. Also, the procedures were done by a single 

experienced operator with a high volume of prac5ce during a long period (8 years). There was 

likewise a clear defini5on of ES post-ESD and its management.  

Nevertheless, our study had some limitaGons. The study's sample size is rela5vely small, 

limi5ng the generalizability of the findings. It was a retrospec5ve analysis, single-centered, but 

possible bias was avoided. The follow-up 5me was insufficient for some lesions, mainly affec5ng our 

survival rates in SCC lesions, and we could not comprehensively evaluate the refractory ES in some 
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pa5ents. Due to these limita5ons, prospec5ve randomized controlled studies should be established 

to validate the efficacy and safety of this procedure, but that is difficult at a hospital level.   

Future studies with larger cohorts are needed to validate the results. While the study 

reports promising short-term outcomes, long-term follow-up data are essen5al to assess the 

durability of ESD in preven5ng disease recurrence and improving overall survival. Advances in 

endoscopic imaging and therapeu5c techniques may further enhance the safety and efficacy of ESD. 

Future studies should explore the role of novel technologies in op5mizing pa5ent outcomes and 

reducing procedural complica5ons, so it is cri5cal to inves5gate more efficient ways of preven5ng 

ES because it is a severe complica5on that takes a toll on the pa5ent’s life. 

 

Conclusion 

 

The study provides significant insights into the efficacy and safety of ESD for managing BE-

associated lesions and SCC. 

It demonstrates impressive success rates, par5cularly evident in BE-related lesions, where 

R0 and cura5ve resec5on were encouraging at 83%, which entails that ESGE’s indica5ons for ESD 

treatment of BE lesions should be obeyed. While challenges persist in achieving cura5ve outcomes 

for SCC lesions, the findings align with previous research, emphasizing the necessity for enhanced 

preopera5ve assessment to iden5fy high-risk lesions. 

Despite encountering a rela5vely high rate of ES forma5on, this rate was expected 

considering the circumferen5al involvement. Strategies such as adjus5ng the prophylac5c steroid 

therapy regimen for ES may be contemplated. Pa5ent characteris5cs and lesion features, including 

size, procedure 5me, longitudinal resec5on length, and circumferen5al involvement, emerge as 

useful predictors of post-ESD stricture forma5on, facilita5ng risk stra5fica5on and tailored 

preven5ve interven5ons. Implemen5ng a predic5ve scoring model may be a valuable considera5on. 

While the study provides significant short-term outcomes, long-term follow-up data are 

impera5ve to evaluate the durability of ESD in preven5ng disease recurrence and improving overall 

survival. Collabora5on across ins5tu5ons and prospec5ve studies is warranted to validate these 

findings. 

In conclusion, ESD represents a substan5al advancement in the management of esophageal 

neoplasms, offering high rates of complete resec5on and cura5ve outcomes with a favorable safety 

profile. Further refinement of preven5ve strategies for ES post-ESD is necessary. 
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Appendix 

 

Table I - Baseline characterisGcs of paGents (analysis of paGent-related predicGve factors for ES 

aTer ESD) 

Absent Present

Number of Patients, n (%) 18 10 (55.6) 8 (44.4)

Gender, n (%)

     Male 16 (88.9) 10 (62.5) 6 (37.5)

     Female 2 (11.1) 0 (0.0) 2 (100.0)

Age, years (mean ± SD) 66.8 ± 8.6

     <65 years, n (%) 8 (44.4) 4 (50.0) 4 (50.0)

     ≥65 years, n (%) 10 (55.6) 6 (60.0) 4 (40.00)

Comorbidities, n (%)

     Hipertension 12 (66.7) 7 (58.3) 5 (41.7) 1.000

     Diabetes mellitus 3 (16.7) 2 (66.7) 1 (33.3) 1.000

     Ischemic heart disease 1 (5.6) 1 (100.0) 0 (0.0) 1.000

     Cerebrovascular disease 2 (11.1) 1 (50.0) 1 (50.0) 1.000

     Lung disease 2 (11.1) 1 (50.0) 1 (50.0) 1.000

     Liver cirrhosis 1 (5.6) 1 (100.0) 0 (0.0) 1.000

ASA, n (%)

     II 10 (55.6) 4 (40.0) 6 (60.0)

     III 8 (44.4) 6 (75.0) 2 (25.0)

Antithrombotic therapy, n (%) 6 (33.3) 3 (50.0) 3 (50.0) 1.000

  Antiplatelet agents

     Aspirin 4 (22.2) 2 (50.0) 2 (50.0)

     Clopidogrel 1 (5.6) 1 (100.0) 0 (0.0)

  Anticoagulant agents

     DOAC 1 (5.6) 0 (0.0) 1 (100.0)

0.183

1.000

0.188

Variable Total p value
Esophageal Stricture
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Table II – Baseline characterisGcs of esophageal lesions and esophageal ESD (lesion-related and 

procedure-related predicGve factors for ES aTer ESD)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Absent Present

Number of Lesions, n (%) 19 11 (57.9) 8 (42.1)

Lesion Size, mm                        
(Median [P25-P75])

25.0 (13.0-42.0)

     ≥30 mm 8 (42.1) 2 (25.0) 6 (75.0) 0.024

Location, n (%)

     Cervical 1 (5.3) 0 (0.0) 1 (100.0)

     Thoracic 5 (26.3) 4 (80.0) 1 (20.0)

     Distal 13 (68.4) 7 (53.8) 6 (46.2)

Paris Classification, n (%)

     0-I 1 (5.3) 1 (100.0) 0 (0.0)

     0-II 10 (52.6) 7 (70.0) 3 (30.0)

     Complex 8 (42.1) 3 (37.5) 5 (62.5)

Procedure Time, min              
(mean ± SD)

122.3 ± 73.4

     ≥120 min 8 (42.1) 2 (25.0) 6 (75.0) 0.024

Longitudinal Length, cm              
(mean ± SD)

6.9 ± 3.3

     ≥5 cm 14 (73.7) 6 (42.9) 8 (57.1) 0.045

Circumference Occupation

     ≥3/4 13 (68.4) 5 (38.5) 8 (61.5) 0.018

          Circumferential 6 (31.6) 0 (0.0) 6 (100.0) 0.021

Histology, n (%)

     SCC - HGD 1 (5.3) 1 (100.0) 0 (0.0)

     BE - HGD 2 (10.5) 1 (50.0) 1 (50.0)

     Adenocarcinoma 4 (21.0) 2 (50.0) 2 (50.0)

     Squamous cell carcinoma 12 (63.2) 7 (58.3) 5 (41.7)

Ulceration 11 (57.9) 5 (45.5) 6 (54.5) 0.352

Depth of Invasion

Variable Total p value
Esophageal Stricture
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Table III – Efficacy and Safety of ESD for superficial esophageal lesions 

 

HGD AC HGD SCC

Number of Lesions, n (%) 19 2 (10.5) 4 (21.0) 1 (5.3) 12 (63.2)

Efficacy

Resectability, n (%)

     En bloc resection 19 (100.0)

2 3 1 12

2 3 1 8

Depth of Invasion, n (%)

     >SM1 4 (21.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (33.3)

Lymphovascular 
Permeation, n (%)

2 (10.5) 0 (0.0) 0 (0.0) 0 (0.0) 2 (16.7)

Safety

Adverse Events, n (%) 8 (42.1) 1 (12.5) 2 (25.0) 0 (0.0) 5 (62.5)

     Bleeding 0 (0.00) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

     Perforation 0 (0.00) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

     Esophageal Stricture 8 (42.1) 1 (12.5) 2 (25.0) 0 (0.0) 5 (62.5)

     Cardiovascular Events 1 (5.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

Follow-up, months   
(Mean ± SD)

30.9 ± 20.6

Follow-up ≥ 24 months,      
n (%)

11 (57.9)

  Survival Rate, n (%) 9 (81.8) 1 (11.2) 4 (44.4) 0 (0.00) 4 (44.4)

  Deaths, n (%) 2 (18.2) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0)

     Lesion-related 1 (9.1) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

     Non ESD- related 1 (9.1) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

9 (69.2) 5 (83.3)

Variable Total
BE lesions SCC lesions

     Curative resection 14 (73.7)

18 (94.7)
5 (83.3) 13 (100.0)

     R0 resection
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Table IV – Refractory ES and ProphylacGc Techniques 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Absent Present

Strictures, n (%) 8 2 (25.0) 6 (75.0)

     EBD ≥5 5 (62.5)

     Stent 5 (62.5)

Prophylatic measures, n (%) 7 (87.5)

     TA injection 6 (75.0) 0 (0.0) 6 (100.0)

     Prednisolone Administration 7 (87.5) 1 (14.3) 6 (85.7)

Variable Total
Refractory ES
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