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abstract
aim: Endoscopic submucosal dissection (ESD) is internationally accepted as a minimally invasive procedure to treat 
early gastrointestinal cancers endoscopically. Uptake of this procedure in the West is limited. No published data are 
available in New Zealand. We aimed to evaluate outcomes of this procedure at North Shore Hospital, Auckland. 
methods: Following an overseas fellowship training period, we prospectively collected clinical outcomes, complica-
tions and defined quality indicators for patients undergoing ESD referred following a multidisciplinary meeting.
results: Between January 2020 until July 2021, 29 ESD procedures were performed in 27 patients, including 14 gas-
tric, five oesophageal and 10 colorectal cases. The mean age was 72 (standard deviation (SD) 10.6). The majority of 
cases (62%) were done under general anaesthesia. The median lesion size resected was 30mm (interquartile range (IQR) 
20–58mm). The pre-endoscopic diagnosis was accurate as confirmed on final histology in 93% of cases. Thirty-four per-
cent of lesions were T1 adenocarcinoma and completely resected. The median total duration of the procedure was 90 
minutes (IQR 55–180). 86% of lesions were resected en-bloc. R0 resection was achieved in 72% of cases. All cases with R0 
resection were curative except one. Muscular defects without perforation were seen and clipped at the time of endos-
copy in 34% of cases. Two perforations were identified and sealed at the time of endoscopy. There were no cases of 
delayed bleeding, perforation or mortality.
conclusion: These data demonstrate clinical success, efficacy and safety of ESD at our centre. A larger study, com-
parison with other centres and longer clinical follow-up is required to confirm findings and further improve outcomes.

Cancers of the gastrointestinal tract (GIT) 
account for 26% of cancers diagnosed and 
35% of all cancer related deaths worldwide.1 

Both internationally and within New Zealand, 
oesophageal, gastric and colon cancer incidence 
are increasing.2–5 Strategies such as screening pro-
grammes have been introduced to aid in detec-
tion, with resultant earlier stage diagnosis of 
cancer.6–9

Curative endoscopic therapy is possible for 
such cancers or precancerous lesions if they are 
detected at an early stage when the depth of neo-
plastic invasion is small and therefore the risk of 
lymph node metastasis is low.10 Attempts at endo-
scopic treatment of such lesions have been largely 
performed in the western world and in New Zea-
land using endoscopic mucosal resection (EMR). 
This technique was first described in 1955 in rigid 
sigmoidoscopy11 and later adapted for flexible 
colonoscopy in 1973.12 This procedure involves 
injection of a fluid cushion into the submucosal 
space to separate the lesion from the underlying 

muscular layer, with final resection using a metal 
snare. EMR of larger lesions (≥15mm) may require 
removal in fragmented pieces (“piecemeal”), 
which limits histological assessment, tumour 
staging, subsequent stratification of therapeu-
tic approach and potential cure.13 This method 
also results in a significantly increased risk of 
recurrence.14,15 Inability to determine adequacy 
of resection according to oncologic standards 
(en-bloc and R0) may lead to organ resection sur-
gery which may not have been necessary. 

To overcome these issues, endoscopic submu-
cosal dissection (ESD) was pioneered in 1998 in 
Japan initially to treat early gastric cancer.16 This 
has now expanded to include the entire GIT and 
is considered the standard of care for neoplas-
tic lesions in Japan and Korea, as well as being 
included in Western society guidelines as the 
gold-standard treatment for superficial lesions.17,18 

When the criteria for anatomopathological cur-
ability are met, ESD has the same treatment effi-
cacy as surgical resection.19–23
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The essence of the technique is similar to EMR. 
However, the methodology of cutting the lesion 
differs. ESD generally employs a small (1.5–2mm) 
electrocautery metal needle to precisely cut free-
hand the lesion away from the muscular layer 
in one section (en-bloc). ESD thus allows higher 
en-bloc and curative resection compared with 
EMR in the oesophagus, stomach and colon.15,24–27 

In addition to patient acceptability with organ 
preservation, decreased length of hospital stay 
(11 vs 2 days; p<0.0001) and lower morbidity (28% 
vs 14%; p=0.06), there is a significant lower cost 
(€8960 vs €1770; p<0.0001) when compared to 
surgery.21,28,29 It has comparable costs with EMR 
for large lesions in the colorectum, with addi-
tional benefit of reduction of burden of follow-up 
endoscopy.30,31These benefits come at the expense 
of significantly increased procedural time and an 
increased complication rate, including bleeding 
and perforation (OR 2.20 and OR 4.09), compared 
to EMR.15,32,33 Therefore, particularly in the col-
orectum, case selection is paramount.34

Traditionally the majority of ESD literature 
emanates from Asia, with series and outcomes 
from high volume centres and experienced prac-
titioners, which may not reflect local experience. 
However, more recently large publications from 
Western centres have shown comparable results, 
particularly in the upper GIT.35–40 Whilst ESD has 
been performed in New Zealand by a select few 
practitioners over the years, no data have been 
published on cases and outcomes, and Austral-
asian data in general are similarly scarce.41,42 

Prior to this study, ESD had been performed 
infrequently at Waitemāta District Health Board 
(WDHB). This hospital services a population of 
nearly 630,000 people. To further develop this 
service, Dr Schauer was awarded a scholarship 
from the Japanese Society of Gastroenterology 
for a Fellowship programme at NTT Hospital in 
Tokyo, Japan. This hospital is one of the high-
est-volume ESD centres in the world, performing 
over 900 resections per year, including duode-
nal and oropharyngeal cases.43 This fellowship 
involved systematic teaching on lesion detection 
and staging with image-enhanced endoscopy to 
ensure correct indications for ESD, tutoring of 
resection principles, animal model workshops, 
case observation and finally supervised proce-
dures with patients.44

We present the first report of patient demo-
graphics, outcomes and complications of ESD 
from a single tertiary centre in New Zealand.

Methods
Following specific advice and systematic sug-

gestion for building and maintaining a high-qual-
ity service,45–47 we began to prospectively collect 
key performance indicators for all patients under-
going ESD between January 2020 and July 2021. 
Regular review of lesion selection and ESD prac-
tice was undertaken by recorded video assess-
ment with Dr Yohei Minato from NTT Hospital, 
with subsequent feedback and discussion.

Patient selection
The indication in each patient was according 

to consensus Japanese guidelines.48–50 All patients 
with lesions possibly amenable for ESD were dis-
cussed in a multidisciplinary meeting (MDM). 
Referrals were gained from gastroenterology, 
upper gastrointestinal and colorectal surgery. In 
addition, cases were referred from Whangārei 
Hospital via the MDM.

Lesions were accepted for ESD for either pri-
mary curative, diagnostic and/or curative intent, 
or less common staging (assumption of deep 
malignant invasion but unclear as to extent with 
other modalities). All procedures were performed 
at North Shore Hospital by three senior endosco-
pists, who had also attended international hands 
on ESD courses. All patients gave informed con-
sent prior to their procedures.

Procedure and pathological review
Procedures were completed under either local 

sedation with fentanyl or midazolam, anaes-
thetist-assisted propofol or general anaesthesia. 
Submucosal injectate was either gelofusion with 
methylene blue or Orise gel (Boston Scientific). 
Knives used were either dual-knife J or IT-knife 
(Olympus). In all cases, we used a high frequency 
electrosurgical unit (Erbe Elektromedizin, Tübin-
gen, Germany). 

Submucosal fibrosis is known to increase the 
rate of perforation and effect the success rate of 
en-bloc resection. This was assessed and recorded 
based on the findings identified at the time of ESD 
and classified F0 (no fibrosis), F1 (mild fibrosis) 
and F2 (severe fibrosis).51,52 Traction was not used 
in any cases.

All pathological specimens were pinned flat to 
cork to assist histological assessment and fixed 
in 10% formalin, with review performed by GIT 
pathologists including assessment for clearance 
of both vertical and lateral margins.
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Endoscopic outcomes
“En-bloc resection” was defined as removal of a 

lesion in one piece. A successful histological resec-
tion (R0) was one where the lesion was removed 
with clear vertical and lateral margins. “R1” was 
defined as a lesion with a positive margin. “Cura-
tive resection” was defined as tumour-free ver-
tical or lateral margins in a resected lesion and 
absence of vascular or lymphatic involvement. It 
was also defined by invasion <1,000μm, <500μm 
and <200μm from the muscularis mucosa in col-
orectal, gastric and oesophageal lesions respec-
tively (ie, meeting the criteria for indication of 
treatment).17 Significant bleeding was pre-de-
termined to be defined as that requiring blood 
transfusion and repeat endoscopy after the ESD 
procedure. “Deep injury” was defined as visible 
damage to the muscularis propria layer without 
perforation. Perforation was defined as complete 
muscular defect requiring closure, categorised 
as either immediate or delayed (occurring after 
the conclusion of the procedure). All patients 
were followed up to assess the site and check for 
recurrence.

Results
Between January 2020 and July 2021, 29 ESD 

procedures were performed in 27 patients (Table 
1). The mean age was 72 (standard deviation (SD) 
10.6). The majority of cases (62%) were done 
under general anaesthesia. The median and mean 
lesion diameter resected was 30mm (interquar-
tile range (IQR) 20–58mm) and 42mm (SD 28mm) 
respectively. The pre-endoscopic diagnosis was 
accurate as confirmed on final histology in 93% 
of cases. Thirty-four percent of lesions were T1 
adenocarcinoma and completely resected. The 
median total duration of the procedure was 90 
minutes (IQR 55–180), giving an average dissec-
tion speed of 0.08cm2/minute.

In total, 86% of lesions were resected en-bloc. 
R0 resection was achieved in 72% of cases. All 
cases with R0 resection were curative except one, 
an 82-year-old lady with a 15mm, poorly differen-
tiated gastric cancer, which was invading 450μm 
into the submucosa. The patient opted against 
operative management offered and will undergo 
surveillance. 

Muscular defects (deep injury) without per-
foration were seen and clipped at the time of 
endoscopy in 34% of cases. Two perforations 
were identified and sealed at the time of endos-
copy. In one patient with an 80mm rectal lesion, 

perforation was identified at time of endoscopy 
and treated, but subsequently required readmis-
sion on day five post procedure, with fever and 
a retroperitoneal collection seen on imaging that 
resolved after five days of intravenous antibiot-
ics (this is the single case of severe adverse event 
within 30 days). There were no cases of immedi-
ate or delayed bleeding or death.

Gastric ESD was most commonly performed, 
including two synchronous lesions. Five lesions 
were located in the antrum, three in the cardia, 
three in the corpus, three on the incisura and 
one in the pyloric channel. One perforation in a 
patient was closed at the time of procedure with-
out complication. Two of the cases located in the 
cardia were felt to be highly suspicious for deep 
submucosal invasive cancer (SMIC), but the MDM 
agreed a diagnostic ESD was required to confirm 
or refute the suspected diagnosis, given the possi-
bility of extensive surgery required. Similarly, a 
55mm lesion within Barrett’s oesophagus was sus-
picious for deep SMIC, but the patient and treating 
team requested diagnostic ESD. Deep SMIC was 
demonstrated in these Three cases. Seven (70%) 
of the colorectal cases were performed in the rec-
tum. The other three cases were located in the 
transverse, descending and sigmoid colon. Two 
rectal lesions were performed for previous failed 
EMR including adenocarcinoma arising with a 
traditional serrated adenoma with significant (F2) 
fibrosis. The third case with severe fibrosis was 
a polyp growing over a previous haemorrhoidal 
banding scar.

In the eight cases with R1 resection (28%), four 
gastric lesions had deep SMIC and proceeded to 
gastrectomy. An oesophageal lesion with deep 
SMIC and positive vertical margin proceeded to 
Ivor-Lewis oesophagogastrectomy, and another 
oesophageal lesion with a positive lateral margin 
was site checked without recurrence. One rec-
tal lesion with a positive lateral margin was site 
checked without recurrence, and a descending 
colon lesion with a positive lateral margin was 
site checked with regrowth of HGD requiring fur-
ther endoscopic treatment. 

Discussion
In this first New Zealand prospective report of 

ESD, we demonstrate clinical success, efficacy and 
safety of this procedure.

En-bloc and R0 resection rates of 86% and 72% 
are slightly better than a similar Australian cen-
tre’s series (80% and 60% respectively)41 and are 
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Table 1: Patient demographics, lesion characteristics and results.

Gastric Oesophageal Colorectum Overall

no. of cases, n 14 5 10 29

Age, mean (SD) 74 (11.2) 70 (12.7) 72 (7.7) 72 (10.5)

Gender, male, n (%) 8 (57) 4 (80) 7 (70) 19 (66)

Ethnicity, n (%)

NZ European 9 (64) 4 (80) 7 (70) 20 (69)

Asian 2 (14) 1 (20) 2 (20) 5 (17)

Other 3 (21) 0 1 (10) 4 (14)

ASA (mean) 1.6 1.6 1.4 1.6

Sedation, n (%)

General anaesthesia 10 (71) 4 (80) 4 (40) 18 (62)

Propofol 2 (14) 1 (20) 1 (10) 4 (14)

Local 2 (14) 0 5 (50) 7 (24)

Paris Classification, n (%)

IIa 6 (43) 5 (100) 4 (40) 15 (52)

IIa + Is 1 (7) 0 4 (40) 5 (17)

IIa + c 2 (14) 0 1 (10) 3 (10)

Is 2 (14) 0 1 (10) 3 (10)

IIc 3 (21) 0 0 3 (10)

Size 

Diameter, median mm (IQR) 33 (20–80) 40 (20–53) 30 (23–60) 30 (20–58)

Area, median mm/2 (IQR) 80 (30–50) 126 (31–217) 70 (40–283) 70 (30–260)

Final histology, n (%)

LGD 3 (21) 0 2 (20) 5 (17)

HGD (IMc) 5 (36) 0 6 (60) 11 (38)

Adenocarcinoma (T1) 4 (29) 4 (80) 2 (20) 10 (34)

Adenocarcinoma - invasive 3 (21) 1 (20) 0 4 (14)

Pre-endoscopic diagnosis confirmed, n (%) 12 (86) 5 (100) 8 (80) 27 (93)
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Gastric Oesophageal Colorectum Overall

Procedure

Fibrosis, n (%)

F0 7 (50) 4 (80) 2 (20) 13 (45)

F1 4 (29) 1 (20) 5 (50) 10 (34)

F2 3 (21) 0 3 (30) 6 (21)

Duration, mins, median (IQR) 95 (40–200) 100 (61–190) 90 (60–150) 90 (55–180)

Dissection speed (cm2/min)
0.08 
(0.06–0.29)

0.08 
(0.05–0.20)

0.16 
(0.05–0.19)

0.08 
(0.06–0.22)

En-bloc, yes (%) 11 (79) 5 (100) 9 (90) 25 (86)

R0, yes (%) 10 (71) 3 (60) 8 (80) 21 (72)

Inpatient stay, median days (IQR) 1 (0–2) 1 (1–1.5) 1 (0-2) 1 (1–2)

Bleeding, n % 0 0 0 0

Deep injury, n (%) 5 (36) 3 (60) 2 (20) 10 (34)

Perforation, n (%) 1 (7) 0 1 (10) 2 (6.8)

Delayed perforation, n (%) 0 0 0 0

Severe adverse event within 30 days, n (%) 0 0 1 (10) 1 (3.4)

Mortality 0 0 0 0

SD: Standard deviation; NZ: New Zealand; ASA: American Society of Anesthesiologists; IQR: Interquartile range; LGD: Low grade 
dysplasia; HGD: High grade dysplasia.

Table 1 (continued): 
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in keeping with larger Western series at 77–92% 
and 73–100% respectively.46,53–56 Our overall R0 
resection rate is reduced by three diagnostic 
cases where the vertical margins were positive in 
lesions which pre-procedure were highly suspi-
cious of deep SMIC.

There were no cases of delayed bleeding, per-
foration or death, which we attribute to fastidious 
post-ESD resection bed review, including cautious 
inspection of possible muscular injury and subse-
quent clip placement. This likely contributed to 
an over-estimation of deep injury (34%). Patients 
are currently admitted post-ESD for observation 
on a case-by-case basis, depending on lesion loca-
tion, size, difficulty, age, co-morbidity, geographi-
cal residence (ie, travelling from rural area) and 
sedation type. There is suggestion that perhaps 
more cases could be done as day-stay proce-
dures,57,58 which may make ESD even more cost-ef-
fective. Six of our cases were discharged same 
day, and with no cases of delayed complication, 
more patients may be able to be considered for 
this in the future. 

We have placed great emphasis on case and 
lesion evaluation, decision-making with regard to 
proper indication and thorough discussion of each 
patient as a group and at the MDM. Although some 
centres avoid biopsy of lesions prior to consider-
ation of endoscopic resection for fear of causing 
scarring and fibrosis, we have generally encour-
aged this to assist in our decision-making. This is 
in conjunction with fastidious mucosal inspection 
protocols, magnified endoscopic vascular and 
structural pattern analysis and chromoscopy to 
most exactly determine predicted final pathol-
ogy. This is reflected in our 93% pre-endoscopic 
prediction accuracy, and high curative resection 
rate. We believe this time taken on lesion assess-
ment and risk stratification is important to avoid 
possible over or undertreatment, and provide 
the safest, most resourceful outcome tailored to 
pathology.13 Although it is not an internationally 
benchmarked indicator, we feel review of our 
final histological outcomes confirms an overall 
appropriate lesion selection.

The additional time required for ESD is often 
discussed and debated in the literature as a draw-
back, with a number of techniques and devices 
utilised to improve dissection speed. An overall 
speed of dissection benchmark of 0.15cm2/min 
is suggested.46 Although this was obtained in the 
colorectum (0.16cm2/min), likely owing to the 
larger size of rectal cases and stable endoscopic 
access, we were slower in stomach and oesoph-

agus (0.08cm2/min). Although we have initially 
emphasised safety, efficiency of the procedure is 
vital, in particular in the upper GIT tract when 
cases are performed with local sedation only and 
procedural time is limited by patient tolerance. 
Ongoing video review of cases with experts to 
improve technique will further improve efficacy 
and efficiency.

ESD is the standard of care and a well-estab-
lished procedure in Asia, but it has been slower 
to penetrate Western countries. This delay in 
uptake has been widely criticised, discussed 
and debated and is likely multifactorial.45–47,59It 
is postulated to be due to its high technical pro-
ficiency requirement, the time commitment for 
both learning and doing procedures and steep 
learning curve, a lack of mentors, interdisciplin-
ary conflicts, concern regarding complications 
and a lack of support from institutions and inter-
facing departments.47 There is a comparatively 
low frequency of early gastric cancers compared 
to Eastern populations, which limits skill acqui-
sition and training opportunities.47 Finally, its 
uptake has been further limited by the absence 
of appropriate reimbursement systems in coun-
tries such as USA where this is an important 
factor.28 However, demand for this procedure 
in New Zealand is likely to grow as rates of GIT 
tumours increase. Oesphageal cancer is increas-
ing in incidence. In New Zealand in 1950, the age 
standardised registration rate was 2.2/100,000 
with 46 cases diagnosed, which increased to 
4.3/100,000 with 364 cases diagnosed by 2000.3 In 
addition, over 400 new cancers of gastric cancer 
are diagnosed each year.4 Both have documented 
significant ethnic inequality, with Māori having 
both an increased incidence and mortality.60–62 

These rates are expected to rise with increased 
immigration from Asian countries where rates 
are over five-times higher.2,63 Finally, colorectal 
cancer (CRC) is both the second most common 
cancer diagnosed and cause of cancer death in 
New Zealand, as absolute rates continue to rise 
in the face of an ageing and increasing popula-
tion.5,64 Improved access to endoscopic evalu-
ation, earlier detection of lesions through the 
National Bowel Cancer Screening Programme 
and increased awareness of detection of early 
cancer are likely to further drive ESD volume and 
growth. Such volume is key to ongoing improve-
ment of outcome measures and rates of compli-
cations.65 Current short-term projections for our 
service demonstrate referral growth and capac-
ity to complete at least 3–4 cases per month.
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Finally, critical in success of this programme is 
ongoing support from surgical, gastroenterology, 
pathology, oncology and anaesthetic colleagues. 
We have fostered an understanding and support-
ive environment, where patients are able to be 
presented with a full picture of pros, cons, risks 
and alternatives for potential options for man-
agement of their lesion. Additional assistance 
is needed from hospital management teams to 
accommodate these procedures while compet-
ing with other interventional third-space pro-
cedures, such as peroral endoscopic myotomy 
(POEM), endoscopic diverticulotomy, submuco-
sal tunnelling endoscopic resection (STER) and 
full thickness resection (FTR). An important area 
of improvement to target must include formalis-
ing inter-district-health-board referral pathways, 
such that patients may have equal access to this 
procedure, and be seen and treated in a timely 
manner, irrespective of their geographical loca-
tion. We hope publication of this work will help 
to inform clinicians that this procedure is avail-
able and accessible. Furthermore, ongoing data 
collection and audit with respect to ethnicity and 
inequality must be paramount. It is known that 
Māori present with more advanced disease, which 
may explain why none were treated in this series. 
However, there is a demonstrably higher overall 
mortality irrespective of stage, with access to spe-
cialised cancer services postulated to be contrib-
utory, and we must review our service with this 
in mind.66,67

Strengths of this paper include reflection of a 
real-world experience of cases with varying loca-

tion, difficulty, fibrosis and size. This series also 
included a 10cm gastric antral lesion (Figure 1) that 
was completely resected, en-bloc and R0. Prospec-
tive sequential patient data collection and com-
plete data and follow-up limit bias. Study outcomes 
include all defined quality indicators for ESD. 

Limitations of note include lack of collection 
and reporting of all cases referred for ESD. Many 
patients, in particular proximal laterally spread-
ing colonic lesions were deferred for piecemeal 
EMR with its current superior speed, safety and 
efficacy.34 Not all lesions were followed to final 
treatment outcome and histological review, some 
of which may have been inaccurately assessed 
and perhaps were better suited for ESD removal. 
In spite of the favourable ESD outcomes achieved 
in this study, some lesions may have been ade-
quately treated with EMR techniques based on 
the retrospective assessment of the final ESD his-
tology. A full financial assessment was not per-
formed and is beyond the scope of this paper, but 
should be considered in future studies to assess 
cost effectiveness compared to possible surgery, 
but also EMR. Lastly, at the time of publication, 
patients have not been followed for the requi-
site years to assess for potential long-term recur-
rence rates, and both cancer-specific and all-cause 
mortality.

In conclusion, this initial prospective ESD data 
demonstrates clinical success, efficacy and safety 
of ESD at our centre. A larger study, comparison 
with other centres and longer clinical follow-up is 
required to confirm findings and further improve 
outcomes.
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Figure 1: Endoscopic submucosal dissection (ESD) of gastric lesion.

Panel a: Mid-body gastric lesion (10cm) seen in forward view from fundus. Blue indigo-carmine dye used to assist with delinea-
tion of margins. Panel b: distal aspect of lesion seen in retroflexion. Panel c: post-ESD resection bed with three clips in situ to 
close muscular injury. Panel d: resected specimen pinned onto corkboard for histological analysis (complete resection, R0; all 
margins clear). 
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