
INTRODUCTION 

Esophageal cancer ranks as the seventh most prevalent cancer 
and the sixth leading cause of cancer-related mortality globally, 
with 572,000 new cases and 509,000 deaths in 2018.1 Despite a 
swift rise in the incidence of esophageal adenocarcinoma in Eu-
rope and North America, esophageal squamous cell carcinoma 
(SCC) remains the predominant histological type, constituting 
80% of all esophageal cancers worldwide.1 

The literature pertaining to surveillance following treatment for esophageal squamous cell carcinoma (SCC) was reviewed and summa-
rized, encompassing the current status and future perspectives. Analysis of the standardized mortality and incidence ratios for these 
cancers indicates an elevated risk of cancer in the oral cavity, pharynx, larynx, and lungs among patients with esophageal SCC com-
pared to the general population. To enhance the efficacy of surveillance for these metachronous cancers, risk stratification is needed. 
Various factors, including multiple Lugol-voiding lesions, multiple foci of dilated vascular areas, young age, and high mean corpuscular 
volume, have been identified as predictors of metachronous SCCs. Current practice involves stratifying the risk of metachronous 
esophageal and head/neck SCCs based on the presence of multiple Lugol-voiding lesions. Endoscopic surveillance, scheduled 6-12 
months post-endoscopic resection, has demonstrated effectiveness, with over 90% of metachronous esophageal SCCs treatable through 
minimally invasive modalities. Narrow-band imaging emerges as the preferred surveillance method for esophageal and head/neck SCC 
based on comparative studies of various imaging techniques. Innovative approaches, such as artificial intelligence-assisted detection 
systems and radiofrequency ablation of high-risk background mucosa, may improve outcomes in patients following endoscopic resec-
tion. 
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Open Access

The overall survival rate for patients with advanced esopha-
geal cancer remains low.2 However, when identified at an early 
stage, esophageal cancer can be treated successfully through 
endoscopic resection (ER), surgical resection, or chemoradio-
therapy.3,4 ER is a curative approach for esophageal cancers with 
minimal risk of metastasis,3 employing a technique designed to 
completely remove the cancerous mucosa by deep submuco-
sal resection. The resected specimen is subsequently used for 
pathologic diagnosis to stratify the patient’s risk for metastasis. 
In cases where there is a significant risk of metastasis, addition-
al treatments, such as esophagectomy or chemoradiotherapy, 
are administered.5,6 

This organized treatment strategy has significantly improved 
the outcome of esophageal cancer after ER.3,7,8 Notable progress 
in the prognosis of esophageal cancer highlights the importance 
of surveillance for subsequent disease. This review aims to sum-
marize the existing literature on surveillance after treatment 
for esophageal SCC, offering insights into its current status and 
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future perspectives. 

LITERATURE SEARCH 

The PubMed database was systematically searched for relevant 
articles published between January 2000 and August 2023. 
Any articles not captured through the systematic search were 
identified by a manual search. The following search terms were 
used: (esophageal cancer) AND (endoscopic resection) AND 
(outcome); (esophageal cancer) AND (ESD) AND (outcome); 
(esophageal cancer) AND (surveillance) AND (endoscopy); 
(esophageal cancer) AND (metachronous) AND (endoscopy); 
(esophageal cancer) AND (second primary); (esophageal cancer) 
AND (other organ); (esophageal cancer) AND (endoscopy) AND 
(detection) AND (prospective); (head and neck cancer) AND 
(endoscopy) AND (detection) AND (prospective); (pharyngeal 
cancer) AND (endoscopy) AND (detection) AND (prospective); 
and (artificial intelligence) AND (esophagus) AND (endoscopy). 
The search was restricted to studies published in English. 

LONG-TERM SURVIVAL AFTER ER FOR 
ESOPHAGEAL SCC 

Several studies have investigated the long-term survival out-
comes following ER of esophageal SCC. Inclusion criteria for 
this analysis comprised studies with a sample size exceeding 
100 subjects and providing detailed insights into the causes 
of death.3,7,8 Yamashina et al.3 collected detailed data from 402 
patients who underwent ER for esophageal SCC, with a high 
follow-up rate of 98.2%. Notably patients with SCC involving 
the epithelium/lamina propria exhibited a favorable prognosis, 
with a 5-year survival rate of 90.5%. Conversely, those with 
SCC involving the muscularis mucosa and submucosa experi-
enced lower 5-year survival rates (71.1% and 70.8%, respective-
ly), with increased mortality from both esophageal SCC and 
other diseases. In the study, malignant tumors contributed to 
25 out of 49 total deaths, originating from the esophagus (n=7), 
lung (n=6), pharynx (n=4), liver (n=2), gallbladder (n=2), and 
other sites (n=4). Non-cancer-related causes of death included 
pneumonia (n=6), heart disease (n=6), liver cirrhosis (n=3), 
and other miscellaneous causes (n=9). Similarly, Iwai et al.7 
conducted an analysis of outcomes in 566 patients treated with 
ER, identifying 64 deaths during the follow-up period. In their 
study, malignant tumors were the predominant cause of death 
in 44 out of 64 cases. The origin of the malignant tumors in-

cluded the esophagus (n=11), pharynx (n=7), lung (n=6), liver 
(n=4), pancreas (n=3), hematologic neoplasm (n=3), stomach 
(n=2), kidney (n=2), larynx (n=2), and other sites (n=4). Caus-
es of death unrelated to cancer encompassed pneumonia (n=8), 
liver cirrhosis (n=5), heart failure (n=2), miscellaneous reasons 
(n=9), and an unknown cause of death (n=1). 

Mortality rates are frequently compared between a study 
population and the general population to assess the excess mor-
tality risk in the study subjects. The standardized mortality ra-
tio (SMR) represents the ratio of the actual observed mortality 
in the study group and the expected mortality calculated from 
the general population. We have previously assessed the SMR in 
patients with esophageal SCC.8 In that population, 16 out of 22 
deaths were attributed to malignant tumors. Notably, mortality 
from malignant tumors (SMR, 3.14; 95% confidence interval 
[CI], 1.79–5.09), particularly head/neck cancer (SMR, 68.40; 
95% CI, 24.98–148.88), exhibited a significantly higher SMR 
compared to the general population. While the SMR in the 
population with esophageal cancer was higher (SMR, 4.82; 95% 
CI: 0.06–26.81), it was not a significant difference from that in 
the general population. 

The findings from these reports indicate that over half of the 
patients with esophageal mucosal SCC experience fatal events 
from malignant tumors of the esophagus or another primary 
cancer. Furthermore, the mortality attributed to malignancies 
in these patients exceeds that observed in the general popula-
tion. This underscores the importance of care, not only address-
ing esophageal cancers but also vigilance in monitoring other 
primary cancers.  

METACHRONOUS PRIMARY CANCER IN 
PATIENTS WITH ESOPHAGEAL SCC 

The risk of metachronous primary cancer is usually evaluat-
ed using the standardized incidence ratio (SIR), representing 
the relative incidence of cancer with reference to the general 
population. Numerous strudies have reported a high SIR for 
metachronous primary cancer in patients with esophageal SCC. 
The high SIR for SCC in the upper aerodigestive tract among 
patients with esophageal SCC is explained by the field cancer-
ization theory.9 

The reported high SIR for pharyngeal cancer in patients with 
esophageal SCC can be attributed to the shared risk factors be-
tween these cancers, including alcohol consumption, smoking, 
and aldehyde dehydrogenase-2 (ALDH2) enzyme deficiency.10 
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Similarly, a high SIR for lung cancer is observed in these patients 
because of the shared risk factor of smoking.11 Other studies have 
also demonstrated high SIRs for other cancer types, including 
stomach, colorectal, pancreatic, thyroid, and renal cancers.12-14 

However, SIR values can be susceptible to ascertainment 
bias15 or surveillance bias, potentially influencing the report-
ed incidence of metachronous cancers. For instance, routine 
examinations, such as endoscopy, computed tomography, and 
abdominal ultrasonography, commonly performed during 
esophageal cancer staging, may increase the chances of detect-
ing metachronous primary cancers. A change in the SIR during 
the surveillance period may provide important insights into in-
terpreting and reducing this bias. Another approach to address 
this bias is to evaluate the SMR, which gauges mortality relative 
to that of the general population.16 Unlike the SIR, the SMR 
remains unaffected by variation in examination frequency. Ac-
cordingly, this review section exclusively incorporates articles 
that evaluated the periodic change in the SIR (Table 1)12,13 or the 
SMR of metachronous primary cancer.17 

Chuang et al.12 investigated 13 population-based cancer reg-
istries and assessed the excess risk of metachronous primary 
cancer following esophageal cancer. In their study, metachro-
nous cancer was defined as cancer that developed subsequent 
to esophageal cancer. During the first six months of follow-up, 
increased SIRs were observed for metachronous primary can-
cers in the oral cavity and pharynx, stomach, liver, and kidney. 
Beyond the 6-month mark, increased SIR values were associ-
ated with cancers of the oral cavity and pharynx, larynx, and 
lung. Similarly, Chen et al.13 also assessed the SIR in 18,026 
patients with esophageal cancer, defining metachronous can-
cer as cancer developing after one year. The study consistently 
reported high SIRs for cancers of the head/neck, stomach, and 
lung/mediastinum. In a study by Ohmori et al.,17 assessing the 

SIR and SMR values in patients with superficial or localized 
esophageal cancer without lymph node metastasis (using data 
from the integrated database of hospital-based cancer registry 
and Vital Statistics of Japan), metachronous cancer was defined 
as cancer developing after two months. Significantly higher 
SMR and SIR values were confirmed for cancers in the mouth/
pharynx, larynx, pancreas, and leukemia, with respective val-
ues of 10.78/16.16, 8.56/6.44, 2.33/2.31, and 3.96/4.42. SIRs 
were significantly higher for stomach, lung, and skin cancers, 
with respective values of 2.84, 2.36, and 3.38, while SMRs were 
not significantly elevated in these cancers. The three studies 
demonstrated ingenuity in eliminating surveillance bias and 
revealed the heightened risk of metachronous primary cancer, 
particularly in the oral cavity, pharynx, larynx, and lung, com-
pared to those in the general population, with more than one of 
the studies showing a high SMR or a consistently high SIR for 
these cancers. Therefore, strict surveillance of these organs is 
required post-ER for esophageal SCC. However, further investi-
gations are needed to determine the risks associated with gastric 
and pancreatic cancer and leukemia. This review of metachro-
nous primary cancer post-ER for esophageal cancer identified 
the elevated risk of head/ neck cancers (oral cavity, pharynx, 
and larynx) and lung cancer in patients with esophageal cancer. 
The subsequent section outlines the recommended surveillance 
strategy for these cancers, excluding specific comments on lung 
cancer, as this aspect is best addressed by experts in the field.  

STRATIFICATION OF RISK FOR 
METACHRONOUS ESOPHAGEAL AND HEAD/
NECK SCCS 

Patients with esophageal SCC exhibit a notable predisposition 
to the development of metachronous esophageal SCC and head/

Table 1. Risk of second primary cancer in patients with esophageal cancer 
Study Organ Follow SIR
Chuang et al.12 Time since first cancer diagnosis <6 mo 6–11 mo 1–4 yr ≥5 yr

Oral cavity 6.35 (4.02–9.52) 5.02 (2.30–9.53) 10.1 (7.17–13.8) 4.06 (2.22–6.82)
Larynx 1.34 (0.16–4.85) 1.36 (0.03–7.56) 5.02 (2.17–9.88) 4.19 (1.54–9.11)
Lung 1.47 (0.99–2.10) 0.60 (0.22–1.31) 1.98 (1.43–2.67) 1.64 (1.13–2.31)
Stomach 2.82 (1.87–4.07) 0.62 (0.13–1.81) 1.35 (0.72–2.31) 0.79 (0.32–1.62)

Chen et al.13 Follow-up time after esophageal cancer (yr) 1–5 5–10 ≥10
Head and neck 15.40 (13.28–17.78) 17.25 (13.10–22.29) 16.61 (7.17–32.73)
Lung and mediastinum 1.87 (1.27–2.65) 1.96 (1.01–3.42) 6.37 (2.56–13.12)
Stomach 2.69 (1.60–4.26) 4.76 (2.38–8.51) 5.01 (0.61–18.10)

SIR, standardized incidence ratio.

Ishihara. Metachronous cancers after ER of ESCC

3



neck SCC.3,18,19 Yamashina et al.3 reported cumulative 3-year 
and 5-year incidence rates for metachronous esophageal SCC at 
15.5% and 20.6%, respectively. Similarly, Kato et al.18 reported 
cumulative 3-year and 5-year incidence rates for metachronous 
head/neck SCC at 5.3% and 9.7%, respectively. Risk stratifica-
tion is needed for effective surveillance of these metachronous 
cancers. 

Various predictors of metachronous esophageal or head/
neck SCC have been reported, with Lugol-voiding lesions (LVL) 
identified as the most well-established predictor (Fig. 1). LVL 
is defined as the number of lesions per endoscopic view (A, no 
lesions; B, 1-9 lesions; C, ≥10 lesions) after spraying with iodine 
solution. Katada et al.19 demonstrated a significant association 
between LVL grade and the 2-year cumulative incidence of 
metachronous multiple SCC of the esophagus (A, 4.0%; B, 9.4%; 
and C, 24.7%; p<0.0001) and of the head/neck region (A, 0.0%; 
B, 1.7%; and C, 8.6%; p=0.016 for A vs. C and p=0.008 for B 
vs. C). This method is widely accepted as a reliable means of 
stratifying the risk of metachronous esophageal and head/neck 
SCC globally. Despite its effectiveness, the use of iodine for LVL 
assessments can sometimes be associated with adverse events, 
such as chest pain and discomfort.20 Therefore, less invasive 
methods for stratification of the risk of metachronous esopha-
geal and head/neck SCC have been investigated. 

Recently, the use of equipment-based image-enhanced en-
doscopy, specifically narrow band imaging (NBI) and blue laser 
imaging (BLI), has gained global recognition in the diagnosis 
of esophageal SCC. Previous studies have explored endoscopic 

findings in the noncancerous background esophageal mucosa, 
suggesting a high risk for metachronous esophageal or head/
neck SCC using these modalities.21-23 In retrospective investi-
gations, we investigated the NBI/BLI findings corresponding 
to individual small LVLs and identified that a focus of dilated 
vascular areas corresponds primarily to individual small LVLs.21 
Moreover, we investigated the association between the grade of 
multiple LVLs and various NBI/BLI findings and revealed that 
the presence of multiple foci of dilated vascular areas (MDV) 
(Fig. 2) in the noncancerous background esophageal mucosa 
significantly correlates with multiple LVLs.21 In a more recent 
prospective study, we explored the association between number 
of MDVs in the entire esophagus and metachronous esopha-
geal SCC. The study demonstrated that the 2-year incidence of 
metachronous esophageal SCC was 7.1% in patients with an 
MDV of ≤4 and 13.9% in those with an MDV of ≥5 (p<0.01). In 
multivariate analysis, MDV emerged as an independent predic-
tor of metachronous esophageal SCC, with an odds ratio of 2.37 
(95% CI, 1.06–5.31).22 Additionally, Azuma et al.23 retrospec-
tively investigated seven endoscopic findings (1, a brownish 
area with an unclear margin; 2, white flat deposits; 3, multiple 
foci of dilated vessels; 4, low capillary permeability; 5, multiple 
glycogenic acanthosis; 6, horizontal lines; and 7, a nonuniform 
color tone) and found that metachronous esophageal SCC was 
significantly associated with multiple foci of dilated vessels, low 
capillary permeability, and a nonuniform color tone. While 
these endoscopic findings may allow for stratification of a pa-
tient’s risk of esophageal and head/neck SCC without iodine 
staining, they are more subtle than LVL and are more challeng-
ing to assess. Further innovation, such as computer-assisted 
diagnosis of MDV, is needed before this method can be widely 
adopted. 

Multiple LVL or MDV requires endoscopic assessment of 
the background esophageal mucosa; however, risk stratifica-

Fig. 1. Grade C Lugol-voiding lesions, defined as ≥10 lesions per en-
doscopic view. Fig. 2. Foci of dilated vessels (arrows).
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tion of metachronous esophageal and head/neck SCC can be 
achieved without endoscopic examination. For instance, one 
study demonstrated that the cumulative incidence of meta-
chronous head/neck SCC was significantly higher in younger 
patients (aged <60 years) compared to older patients (aged ≥ 
60 years, p=0.001).24 Conversely, the cumulative incidence of 
cancer in other organs was found to be significantly higher in 
older patients than in younger patients (p=0.03). Another study 
revealed that macrocytosis, defined by a high mean corpuscular 
volume (MCV) ≥106 fL, was associated with a higher 2-year 
cumulative incidence of metachronous esophageal SCC (11.4% 
without high MCV vs. 38.1% with high MCV, p=0.002).25 This 
study suggested that macrocytosis, a traditional marker of 
alcohol abuse or alcoholism, could serve as a marker to iden-
tify individuals at high risk for esophageal SCC. Additionally, 
Kagemoto et al.26 assessed the relationship between ADH1B and 
LADH2 risk alleles and metachronous SCC post-ER, revealing 
that ADH1B rs1229984 GG, ALDH2 rs671 GA, and smoking 
status were independently associated with the risk of developing 
metachronous esophageal SCC. However, the discriminability 
of these factors in predicting the risk of metachronous SCC may 
not be as precise as that achieved using multiple LVL. Therefore, 
the current standard practice involves stratifying the risk of meta-
chronous esophageal and head/ neck SCC using LVL. 

SURVEILLANCE SCHEDULE FOR 
METACHRONOUS ESOPHAGEAL AND HEAD/
NECK SCCS 

Metachronous esophageal SCC adversely affects post-ER 
outcomes of esophageal SCC. However, there is currently no 
consensus on the optimal approach for surveillance of meta-
chronous esophageal and head/neck SCCs following ER. Ad-
ditionally, there are limited studies examining the impact of 
different surveillance methods and intervals on early detection 
and mortality after ER for esophageal SCC. In a recent inves-
tigation, we analyzed the impact of long-term surveillance 
endoscopy on mortality from metachronous esophageal and 
head/neck SCC after ER.27 This study included patients who 
underwent ER for esophageal SCC, excluding those with other 
primary invasive cancers diagnosed or treated within one year 
before ER. Patients who were lost to periodic surveillance (i.e., 
no surveillance endoscopy for more than two years) were also 
excluded. Patients generally underwent surveillance endoscopy 
with observation of the pharynx every 6 to 12 months. Data 

on development of metachronous cancers and causes of death 
were collected from the integrated Osaka Cancer Registry and 
Vital Statistics of Japan database. During a median follow-up 
of 67.4 months, 230 patients (36.7%) developed 500 metachro-
nous esophageal SCCs, and 126 (20.1%) developed 239 meta-
chronous head/neck SCCs. The 3-, 5-, and 7-year cumulative 
incidences were 25.8%, 36.0%, and 43.6%, respectively, for 
metachronous esophageal SCCs, and 10.9%, 16.0%, and 26.9% 
for metachronous head/neck SCCs. By merging the Vital Statis-
tics survey death in Japan, the cause of death was confirmed in 
all 104 patients who died during follow-up. No patient died of 
metachronous esophageal cancer, and only seven patients (1.1%) 
died of metachronous head/neck cancer. The 5- and 7-year dis-
ease-specific survival rates were 99.6% and 98.6%, respectively. The 
findings of this study indicate that regular and continuous endo-
scopic surveillance every 6 to 12 months may reduce the mortality 
from metachronous esophageal and head/neck SCCs. However, 
it is important to recognize that 1.1% of patients died from meta-
chronous head/neck SCC even with regular surveillance. 

Based on the results of previous studies,3,18,19,27-32 the annual 
incidence rates of esophageal SCC is expected to be 4% to 6% 
for esophageal SCC and 1.5-3% for head/neck SCC. Despite the 
majority of metachronous esophageal cancers being described 
as superficial cancers and curable with local treatment, the high 
incidence of metachronous cancers underscores the importance 
of surveillance for these patients. 

The primary goal of cancer surveillance is to reduce mortality 
associated with the targeted cancer. However, a more prac-
tical objective is to achieve a cure for metachronous cancers 
through minimally invasive treatments, such as ER, by detect-
ing them at an early stage. Only studies of early detection of 
metachronous cancers during surveillance that included more 
than 100 subjects were selected for inclusion in this section. 
All the studies selected were analyzed in terms of surveillance 
interval, application of invasive treatment, and early detection 
(Table 2).3,28-31 The literature search identified five studies,3,28-31 
including three from Japan, one from Taiwan, and one from 
China. The surveillance interval varied among the studies, with 
three studies recommending 6 to 12 months interval,3,28,31 while 
two studies recommended a shorter interval.29,30 One study 
from China28 found that an exceptionally high proportion of 
patients underwent invasive treatment, such as esophagectomy 
or chemoradiotherapy. In the other four studies, although the 
stage of metachronous esophageal SCC was not clearly report-
ed, more than 90% of cases were amenable to minimally inva-
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sive treatment such as ER. Based on these reports, endoscopic 
examinations may be best performed at 6 to 12-month intervals 
as surveillance for metachronous esophageal SCC after ER. Par-
ticularly close endoscopic surveillance is required for patients 
with multiple LVLs in the esophagus.  

Shinozaki et al.32 investigated the effectiveness of planned 
surveillance by gastrointestinal endoscopists and otolaryngol-
ogists for head/neck SCCs. In their study, gastrointestinal en-
doscopists examined the head/neck regions 3 to 6 months after 
ER and at 6-monthly intervals thereafter. Otolaryngologists 
also examined the head/neck regions at the time of ER and at 
12-month intervals thereafter. During a median follow-up of 
49.4 months, 33 new SCCs were detected in 20 patients using 
this surveillance schedule. Thirty-two of the 33 lesions were 
detected on endoscopic examination by gastrointestinal en-
doscopists. Twenty-nine lesions in 17 patients were treated by 
transoral surgery. One of these patients had SCC in the uvula 
and developed cervical lymph node metastasis after transoral 
surgery, which was treated successfully by neck dissection fol-
lowed by radiotherapy. One patient with two lesions in the pyr-
iform sinus and glottis was treated by radiotherapy. Two lesions 
in the pyriform sinus and posterior wall of the hypopharynx 
disappeared after biopsy. Using this strict surveillance program, 
most of the head/neck SCCs were detected at an early stage and 
could be treated by minimally invasive transoral surgery. 

Considering the available evidence, I would suggest regular 
surveillance of the esophagus and the head/neck region by gas-
trointestinal endoscopists every 6 to 12 months. Additionally, 
incorporating annual examinations by otolaryngologists is ad-
visable and may reduce the risk of missing lesions, especially in 
the post-cricoid area or posterior wall the hypopharynx (Fig. 3). 

SURVEILLANCE ENDOSCOPIC MODALITY 
FOR METACHRONOUS ESOPHAGEAL AND 
HEAD/NECK SCCS 

Superficial esophageal SCCs, especially intra-mucosal SCCs, 
often present as flat lesions with minimal color change on the 
mucosal surface. These changes can be challenging to identify 
using standard white light imaging (WLI) endoscopy; therefore, 
WLI is of limited value for the surveillance of metachronous 
esophageal SCC. Iodine chromoendoscopy is used to highlight 
areas of abnormality, thereby significantly increasing the ability 
to detect esophageal SCC. While iodine staining is considered 
useful because of its high sensitivity for esophageal SCC, it has 
limitations, including low specificity and potential side effects 
such as iodine hypersensitivity, laryngitis, chest discomfort, and 
nausea.20 Equipment-based image-enhanced endoscopy is an 
optical technology that allows for better visualization of the mi-
crosurface and microvascular patterns on the mucosal surface. 
This section explores the usefulness of these imaging modalities 
in prospective comparative studies that included more than 100 
subjects (Table 3).33-42 

Three studies comparing the WLI with equipment-based im-
age-enhanced endoscopy were identified.33-35 Muto et al.33 con-
ducted a multicenter randomized controlled trial (RCT) com-
paring the diagnostic yield of esophageal and head/neck SCC 
between WLI and NBI. The sensitivity of NBI was significantly 
higher than that of WLI for the esophagus and head/neck. Only 
one case (7.7%) of head/neck SCC was detected by primary 
WLI, whereas all 15 head/neck SCCs were detected by primary 
NBI. For esophageal SCCs, 58 cases (55%) were detected by 
primary WLI, while 104 cases (97%) were detected by primary 
NBI (p<0.001). Kawai et al.34 confirmed that the sensitivity of 
NBI was significantly higher than that of WLI using ultrathin 
transnasal endoscopy. Ono et al.35 conducted a multicenter RCT 

Table 2. Surveillance and treatment for metachronous esophageal cancer 
Study Surveillance interval Treatment for metachronous cancer
Yamashina et al.3 Every 6–12 mo 61 ER, 1 CRT, 1 esophagectomy
Jiang et al.28 Every 6–12 mo 38 ER, 13 esophagectomy, 3 RT, 2 symptomatic therapy
Oda et al.29 Every 3 mo for 6 mo 70 ER

Every 6 mo after 6 mo 2 CRT, 2 ER+CRT
Suzuki et al.30 Every 6 mo 17 ESD
Hsu et al.31 Every 6 mo for 1 yr 38 Endoscopic treatment

Annually after 1 yr 3 Surgery or CRT
ER, endoscopic resection; CRT, chemoradiotherapy; RT, radiotherapy; ESD, endoscopic submucosal dissection.
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comparing linked color imaging (LCI) and WLI for detecting 
neoplastic lesions in the upper gastrointestinal tract, including 
the pharynx, esophagus, and stomach. In that trial, the percent-
age of patients diagnosed with one or more neoplastic lesions 
was higher with primary LCI than with primary WLI (60/750 
patients [8.0%] vs. 36/752 patients [4.8%]; p=0.011). Ten cases 
of esophageal SCC were detected by primary WLI, while 16 
esophageal SCCs were detected by primary LCI. Additionally, 

two head/neck SCCs were detected by primary WLI, and seven 
head/neck SCCs were detected by primary LCI. The findings 
of these studies indicate that NBI has higher sensitivity for the 
detection of esophageal and head/neck SCCs. Furthermore, 
LCI may have higher sensitivity than WLI for the detection of 
these SCCs. Representative cases of head/neck cancer detected 
by gastrointestinal endoscopy are shown in Figures 4–7.  

Two studies compared the various types of equipment-based 

GI endoscopy
(NBI or BLI for head/neck)

(NBI or BLI or Iodine for esophagus)

Start of surveillance

6-12 months interval 6-12 months interval

Examination by
otolaryngologist

GI endoscopy
(NBI or BLI for head/neck)

(NBI or BLI or Iodine for esophagus)

GI endoscopy
(NBI or BLI for head/neck)

(NBI or BLI or Iodine for esophagus)

GI endoscopy
(NBI or BLI for head/neck)

(NBI or BLI or Iodine for esophagus)

GI endoscopy
(NBI or BLI for head/neck)

(NBI or BLI or Iodine for esophagus)

GI endoscopy
(NBI or BLI for head/neck)

(NBI or BLI or Iodine for esophagus)

Examination by
otolaryngologist

Start of surveillance

6–12 mo interval 6–12 mo interval

Fig. 3. Surveillance protocol for the head/neck region and the esophagus. GI, gastrointestinal; NBI, narrow-band imaging; BLI, blue laser im-
aging. 

Table 3. Detection of cancer in the esophagus and the head and neck region 
Study Site Study design Comparison No. of patients Results
Muto et al.33 Esophagus, head and 

neck
RCT WLI vs. NBI 320 Significantly higher sensitivity and 

accuracy by NBI
Kawai et al.34 Esophagus Tandem WLI vs. NBI (Ultrathin) 105 Significantly higher sensitivity by 

NBI
Ono et al.35 Upper gastrointestinal 

tract
RCT WLI vs. LCI 752 Significantly more patients with 

neoplastic lesions by LCI
Kawada et al.36 Mainly esophagus Non-randomized NBI vs. BLI 512 No significant difference in the 

detection
Ogata et al.37 Esophagus RCT BLI vs. LCI 699 No difference in detection

Significantly lower miss rate by BLI
Dubuc et al.38 Esophagus Tandem WLI vs. Lugol 1,095 Significantly higher sensitivity by 

Lugol
Ide et al.39 Esophagus Tandem WLI vs. NBI vs. Lugol 129 All lesions were detected by NBI or 

Lugol chromoendoscopy
Only 4 of 9 lesions were detected by 

WLI
Yokoyama et al.40 Esophagus Tandem WLI vs. NBI vs. Iodine 117 Significantly higher sensitivity by 

NBI
Equivalent sensitivity by NBI to 

iodine
Gruner et al.41 Esophagus RCT NBI vs. Lugol 334 Same sensitivity

Significantly higher specificity by 
NBI

Nagami et al.42 Esophagus Non-randomized NBI vs. Iodine 202 Significantly higher specificity and 
accuracy by NBI

RCT, randomized controlled trial; WLI, white light imaging; NBI, narrow band imaging; LCI, linked color imaging; BLI, blue laser imaging.
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image-enhanced endoscopy.36,37 Kawada et al.36 performed a 
non-randomized study comparing WLI followed by NBI with 
WLI followed by BLI for the detection of esophageal SCCs. 
The percentage of patients detected to have one or more ma-
lignant lesions was similar between the WLI followed by NBI 
group and the WLI followed by BLI group (5.8% [15/258] vs. 
5.5% [14/254]). Ogata et al.37 compared BLI and LCI for the 
detection of esophageal SCC in a multicenter RCT and found 
no significant difference in the rate of detection of esophageal 
SCC between primary BLI and primary LCI (4.0% [14/351] vs. 
4.9% [17/348]; p=0.565). However, the rate of esophageal SCC 
missed by the primary mode was lower in the BLI primary 
group than in the LCI primary group (26.3% [5/19] vs. 63.3% 
[19/30]; p=0.012). These two studies suggest that BLI may have 
similar sensitivity to NBI. Furthermore, the detectability of 
NBI/BLI may be better than that of LCI, although further inves-
tigation is needed. 

Five studies were identified that compared iodine staining 
with other modalities.38-42 All studies38-40 comparing WLI and 
iodine staining demonstrated that iodine staining had higher 

sensitivity than WLI, indicating that WLI has limited value for 
detection of esophageal SCC. In all four studies39-42 comparing 
NBI and iodine staining, NBI showed high sensitivity equiva-
lent to that of iodine staining. Moreover, two studies41,42 found 
that the specificity of NBI was higher than that of iodine stain-
ing. 

Based on these comparative studies of various imaging mo-
dalities, NBI appears to be the optimal surveillance modality for 
esophageal and head/neck SCC. BLI is expected to have similar 
performance considering that BLI employs a similar system to 
NBI with a laser light source developed for the observation of 
narrow band light. However, in Japan, some facilities still use 
iodine staining for the surveillance of patients at high risk for 
SCC, including those who have undergone ER of esophageal 
SCC. This is likely because iodine staining allows clearer visu-
alization of esophageal or head/neck SCC than NBI and has a 
better ability to predict the risk of metachronous SCC in the 
esophagus and head/neck. Both NBI and iodine staining have 
advantages and disadvantages. Iodine staining has high sensi-
tivity for SCC and clear visualization of SCC compared to areas 

Fig. 4. Metachronous cancer of the tongue (arrows) detected by gas-
trointestinal endoscopic examination.

Fig. 5. Metachronous cancer of the buccal mucosa (arrow) detected 
by gastrointestinal endoscopic examination.

Fig. 6. Metachronous cancer of the soft palate (arrow) detected by gas-
trointestinal endoscopic examination. 

Fig. 7. Metachronous cancer of the hypopharynx (arrows, post-cri-
coid area) detected by gastrointestinal endoscopic examination using 
the Valsalva maneuver. This maneuver entails a forceful attempt 
to exhale against a closed airway and can be used to observe the 
post-cricoid area.
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not stained with iodine, whereas NBI has high specificity and 
better acceptability by patients. There is no consensus regarding 
the choice between these two modalities. However, NBI is con-
siderably preferred for the surveillance of the esophagus and 
head/neck post-ER. Careful observation by an experienced en-
doscopist in an environment with less-air condition43 is consid-
ered sufficiently sensitive and specific for detecting esophageal 
and head/neck SCC. 

I would like to introduce the method used to observe the 
head/neck region (Fig. 8). To facilitate pharyngeal observation, 
a dose of pethidine hydrochloride (35 mg) is injected.44 Prior to 
biting on a mouthpiece, the examination begins with the wide 
opening of the mouth for the observation of the oral cavity and 
oropharynx. To observe the ventral surface and the lateral sides 
of the tongue, the patient is instructed to move their tongue. 
For a detailed observation of the oropharynx, the patient is in-
structed to say ‘aaah’ with the tongue extended as far forward 
as possible. To observe the hypopharynx, a Valsalva maneuver 
is performed using a specific small mouthpiece (MC Medical) 
that can be completely contained in the mouth.45 This method 
enhances the observation of the hypopharynx, especially the 
post-cricoid area and posterior wall. 

FUTURE PERSPECTIVES 

The advancement of imaging modalities has facilitated the 
detection of esophageal and head/neck SCCs. Despite these 
improvements, some metachronous cancers are still identified 
in advanced stages during surveillance.3,28-32 A previous study 
revealed that the diagnosis of SCCs using NBI was susceptible 
to interobserver variability.46 Another report demonstrated that 
inexperienced endoscopists had lower sensitivity in detecting 
esophageal SCC compared to experts.47 A potential solution 

to mitigate both the variability and complexity of endoscopic 
diagnosis is to apply an artificial intelligence system. Previous 
studies have shown that artificial intelligence has high sensitiv-
ity and specificity for detection of esophageal SCC that is com-
parable with or even better than that reported for expert endos-
copists.46,48,49 Therefore, artificial intelligence-assisted detection 
systems have potential for real-time assistance to endoscopists 
in diagnosing metachronous esophageal and head/neck SCCs 
in the near future. 

Strict surveillance measures may enable early detection of 
metachronous SCCs. However, achieving a more favorable out-
come involves prevention. Radiofrequency ablation for esoph-
ageal neoplasia involves delivering 465-kHz energy waveform 
through a bipolar electrode array, mounted on the outside of a 
balloon or on an articulated platform at the distal end of an en-
doscope (a HALO 360 or 90 system, Barrx Medical Inc.). Chen 
et al.50 reported that combination of ER and radiofrequency 
ablation effectively eliminated multiple LVLs in the background 
mucosa, leading to a reduced incidence of metachronous esoph-
ageal squamous neoplasms and local recurrence after ER. These 
innovative approaches hold promise in improving outcomes for 
patients post-ER by enhancing early detection of metachronous 
SCCs or potentially eliminating the need for surveillance in the 
future through treatment of high-risk background mucosa. 

SUMMARY 

More than half of death in patients with esophageal SCC is due 
to malignancies. Furthermore, the mortality from malignancy 
in these patients surpass that in the general population, under-
scoring the importance of care, not only for esophageal cancers 
but also for other primary cancers. The review of metachronous 
primary cancer post-ER for esophageal cancer identified an 

Fig. 8. Observation of the tongue (A), the oropharynx (B), and the post-cricoid area and posterior wall (C).
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increased risk of cancer in the head/neck region (oral cavity, 
pharynx, and larynx) and the lung. The expected annual in-
cidence of metachronous esophageal and head/neck SCC is 
estimated at 4% to 6% and 1.5% to 3%, respectively. Previous 
studies have suggested the potential benefits of regular and 
continuous endoscopic surveillance in reducing mortality from 
metachronous esophageal and head/neck SCCs. While there 
may be a lack of evidence, regular surveillance of the esophagus 
and head/neck region every 6 to 12 months, particularly by 
gastrointestinal endoscopists is recommended. Additionally, 
the inclusion of annual examinations by otolaryngologists may 
further reduce the risk of missing lesions. 
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