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Underwater endoscopic mucosal resection for
small rectal neuroendocrine tumors
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ABSTRACT - Background — A common site of neuroendocrine tumors (NETs) is the rectum. The technique most often used is endoscopic mucosal

resection with saline injection. However, deep margins are often difficult to obtain because submucosal invasion is common. Underwater endoscopic
mucosal resection (UEMR) is a technique in which the bowel lumen is filled with water rather than air, precluding the need for submucosal lifting.
Objective — This study aimed to evaluate the efficacy and safety of UEMR for removing small rectal neuroendocrine tumors (rNETs). Methods — Ret-
rospective study with patients who underwent UEMR in two centers. UEMR was performed using a standard colonoscope. No submucosal injection
was performed. Board-certified pathologists conducted histopathologic assessment. Results - UEMR for small rNET was performed on 11 patients
(nine female) with a mean age of 55.8 years and 11 lesions (mean size 7 mm, range 3-12 mm). There were 9 (81%) patients with G1 rNET and two
patients with G2, and all tumors invaded the submucosa with only one restricted to the mucosa. None case showed vascular or perineural invasion.
All lesions were removed en bloc. Nine (81%) resections had free margins. Two patients had deep margin involvement; one had negative biopsies via
endoscopic surveillance, and the other was lost to follow-up. No perforations or delayed bleeding occurred. Conclusion - UEMR appeared to be an
effective and safe alternative for treatment of small rNETs without adverse events and with high en bloc and RO resection rates. Further prospective
studies are needed to compare available endoscopic interventions and to elucidate the most appropriate endoscopic technique for resection of rNETs.
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INTRODUCTION

Gastrointestinal neuroendocrine tumors (NETs) account for
more than 60% of all NETs, with 12-36% of gastrointestinal
NETs being rectal (rNETs), representing the third most common
site involved.

rNETs are known to not be aggressive, with a 5-year survival
rate of 88.3% for all stages!"?. rNETs smaller than 10 mm are
considered good candidates for endoscopic treatment because
fewer than 2% and 1% are associated with lymph node and distant
metastases, respectively®. Nonetheless, several studies have sug-
gested that rNETSs from 10 mm to 15 mm in size might be treated
endoscopically if they did not have a high mitotic count and pro-
liferation or lymph node metastasis®.

Surgical resection represents the treatment of choice for rNETs.
However, small rNETs confined to the mucosa or submucosa (i.e.,
American Joint Committee on Cancer — T1 tumors) are currently
treated with endoscopic resection because of their low risk of
metastasis®.

Regardless, for G1 rNETs <20 mm, there is still a debate about
the best method of removal because endoscopic resection of rNETs
results in good long-term outcomes.

In a recent study involving 727 patients with rNET, lymph node
and distant metastases were present in 1.1% of lesions <10 mm
and in 6.6% of lesions 11-19 mm. Metastasis negatively impacted

the 5-year survival of these patients (78% vs 100%, P<0.001), but
endoscopic resection performed as well as radical surgery did, with
100% in 5-year survival®.

Many techniques for rNET endoscopic resection have been
described, including polypectomy, endoscopic mucosal resection
(EMR), EMR with band ligation, endoscopic submucosal dissec-
tion (ESD), and even transanal endoscopic microsurgery®. The
technique most commonly applied is EMR with saline injection.
However, because submucosal invasion of these tumors occurs very
early, obtaining deep free margins with the EMR technique might
be challenging, and it is not uncommon to achieve only exiguous
or even involved deep margins.

Underwater endoscopic mucosal resection (UEMR) is an
alternative to EMR and represents a simple and inexpensive new
technique that has been used for the treatment of polyps and flat
lesions®®), Kawaguti et al.” first reported the UEMR technique
for resection of rNETs®.

The underwater method likely increases the buoyancy of
submucosal tumors, which lift and float away from the muscularis
propria. Additionally, deflating the air loosens the mucosal folds,
which creates pseudopedicles that allow the operator to more easily
snare the lesions®.

Therefore, we aimed to evaluate the efficacy and safety of using
the UEMR technique for the resection of small rNETs.
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METHODS

This is a retrospective study performed at two institutions,
Instituto do Cancer do Estado de Sdo Paulo (ICESP) and Fleury
Medicina e Satide (FMS), between June 2015 and October 2018. The
records of 11 consecutive patients with rINETs <12 mm in diameter
who underwent UEMR were evaluated (FIGURE 1). The main
outcome of this study was to assess the efficacy and safety of using
the UEMR technique for resecting small rNETs.

FIGURE 1. tNETs: rectal neuroendocrine tumors.

All procedures were performed using a standard colonoscope
(CF-H180 Olympus®, Tokyo, Japan —ICESP and 600HL Fujinon®,
Tokyo, Japan) without a distal cap. Electrical cutting and coagula-
tion was carried out using a VIO 300D (ERBE® Elektromedizin,
Tibingen, Germany) power source. Patients were sedated with
fentanyl, midazolam and propofol. Hyoscine (Buscopan®) was
used to reduce peristalsis. The UEMR procedure employed a
polypectomy snare (Captivator II, Boston 13 mm, United States
of America). Insufflation was switched off. The colon lumen was
entirely deflated, and water (at room temperature) was infused
using an irrigation pump until complete filling of the lumen was
achieved. All gas pockets in the operative field were evacuated.
No submucosal injection was performed®. The lesion was then
snared, together with the surrounding normal mucosa, and resected
(FIGURE 2). All patients consumed a soft meal after the procedure,
and no hospitalization was required for any of them.

Argon plasma was not used in any procedure. No clip was
needed to close the mucosal defect. The wound was observed
underwater and then with air insufflation. Complications were
assessed by reviewing medical records.

All resected lesions were sent to a board-certified pathologist
for histopathology (histologic grade, status of resected margins,
depth of invasion, lymphovascular invasion).

RESULTS

A total of 11 patients (TABLE 1), nine (81%) of whom were
female, with a mean age 55.8 years (range from 30 to 73 years) and
11 lesions (mean size 7 mm, range from 3 to 12 mm) underwent
UEMR for small rNETs. Three patients were referred for resection
of alesion previously identified, whereas the finding was incidental

FIGURE 2. Underwater endoscopic mucosal resection procedure.

in eight patients. There were nine (81%) patients with G1 rNET
and two with G2; all lesions infiltrated the submucosa, except for
one that was restricted to the mucosa. No vascular or perineural
invasion was detected. All lesions were removed en bloc. A total
of nine (81%) resections had free margins. Two patients had deep
margin involvement: one had negative biopsies via endoscopic
surveillance (60 months follow up); the other was lost to follow-
up. No perforation or delayed bleeding occurred. The follow-up
time ranged from 5 to 60 months. Only one patient was lost to
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TABLE 1. Patients characteristics and procedure outcomes.

Case Age (years) Sex 132; tsl;o(;lf Size (cm) it}:f::;:)ln Lesions margins Classification Perforation P;?rilc())r:t-llsli)
1 55 F submucosa 0.6 No Free Gl1 No 16 months
2 66 M submucosa 0.6 No Free G1 No 32 months
3 64 F submucosa 1 No Deep involvement G2 No 60 months
4 54 F submucosa 0.8 No Free G2 No 60 months
5 54 F submucosa 1 No Free Gl No 27 months
6 72 M submucosa 1.2 No Free Gl No 10 months
7 30 F mucosa 0.6 No Free Gl1 No 6 months
8 73 F submucosa 0,3 No Free Gl1 No 33 months
9 35 F submucosa 0.5 No Free Gl No 24 months
10 51 F submucosa 0.6 No Deep involvement Gl No Lost follow-up
11 61 F submucosa 0.7 No Free G1 No S months

follow-up. Both patients with G2 had endoscopic surveillance
with biopsies of the scar without any sign of neoplasia, and both
have been out patient follow-up for 60 months (5 years) without
evidence of disease.

DISCUSSION

Endoscopic resection should be considered for most rNETs
<10 mm and can be considered for rNETs varying in size from 10
mm to 12 mm if favorable findings are present at pre-interventional
evaluation and by histopathological analyses®©.

In this study, UEMR for rNETs G1 <12 mm in diameter
achieved a 100% en bloc resection rate and an 81% RO resection
rate, with no adverse events. In a series including 6 rNETs <10
mm, Yamashina et al.” also obtained a 100% en bloc resection
rate and an 83% RO rate.

It has been suggested that ESD results in a higher en bloc
resection rate than does EMR (UEMR, ESMR-L, polypectomy).
ESD was applied for the first time to remove rectal carcinoids in
the study of Naoyuki et al."” in which 20 rNETs measuring 10 mm
or less in diameter were treated. En bloc resection was achieved for
all lesions. In the current series, complete resection was achieved
for 90% (18/20). The median time for ESD treatment in their study
was 45 min (range, 20-140 min; mean, 54.5 min), and there was
one case of perforation'?,

Among 31 patients subjected to ESD and 62 subjected to
EMR, Park et al.!? reported that the resection time was longer in
the ESD group (11.4+3.7 minutes vs 4.2£3.2 minutes, P<0.001).
The en bloc resection rate was 100% (31 of 31) in the ESD group
and 95.2% (59 of 62) in the EMR group (P<0.213), and the RO
rate was 90.3% (28 of 31) in the ESD group and 71.0% (44 of 62)
in the EMR group (P=0.035). Suspected perforation occurred in
one ESD patient (3.2%) and in one EMR patient (1.6%), and both
patients were successfully managed by conservative measures. Im-
mediate bleeding occurred in one ESD patient (3.2%) and in four
EMR patients (6.5%); all instances of bleeding were controlled
endoscopically. There was no local recurrence or distant metasta-
sis in any patient in either group during the follow-up period“?.
Lee et al."¥ also compared the safety and efficacy of ESD versus
EMR for rNETs. For 74 lesions, 28 were resected by EMR, and
46 were removed by ESD. The endoscopic complete resection rate
was significantly higher in the ESD group (46 lesions, 100%) than
in the EMR group (25 lesions, 89.3%) (P=0.049), and the RO rate
was also higher in the ESD group (38 lesions, 82.6%) than in the
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EMR group (18 lesions, 64.3%). However, this difference was not
significant (P=0.07), and the overall complication rate did not
differ®. In the above-mentioned series, conventional EMR or
ESMR-L was employed.

In a recent study, published in 20201 the authors compared
UEMR and ESD in 115 patients (36 patients underwent UEMR
and 79 patients underwent ESD). The study reported that there
was no difference of RO resection rates in both groups, however,
the procedure time was significantly shorter in the UEMR group.
There was no statistically significant difference of adverse events,
however ESD group had 2.5% of adverse events and UEMR group
had none. Overall, ESD requires high levels of expertise and has a
longer procedure time. Comparatively, UEMR seems to be techni-
cally simpler, less invasive and faster.

Concerning long-term results, Sekiguchi et al.!"® evaluated the
outcomes of patients with rNETSs treated by polypectomy/endo-
scopic mucosal resection (n=3), endoscopic submucosal resection
with a ligation device (ESMR-L) (n=83), and ESD (n=4). The
median tumor size was 5 mm, and eight lesions were 10 mm or
larger. This study achieved en bloc resection for all lesions treated
by ESMR-L, except for two. En bloc resection with tumor-free
margins (R0) was achieved for all but three lesions. Furthermore,
none of the patients developed local recurrence or metastasis
during the follow-up period of 67.5 months (range, 12.2-175.2
months)!™, Mashimo et al.19 also retrospectively analyzed endo-
scopic resection with a ligation device (ESMR-L) for rNETs <10
mm in diameter; the sizes of resected tumors ranged from 2 to 12
mm in diameter. Mashimo et al."® reported similar results, with
ESMR-L providing an overall high complete resection rate of
95.2% (60/63). In that study, margin involvement after ESMR-L was
found for three lesions, which were histopathologically considered
incomplete resections. No additional treatment but careful follow-
up was conducted, and no local recurrence or distant metastasis
was detected within a short period after ESMR-L. Moreover, no
major complications occurred®.

The main limitation of this study is the small sample size and
the retrospective, uncontrolled design. However, to our knowledge,
this is the second largest series ever published. In conclusion, the
results of small series suggest that UEMR may be an effective and
safe alternative method for treating small rNETs without adverse
events and with high en bloc and RO resection rates.

Further prospective studies are needed to compare available
endoscopic techniques to elucidate the most appropriate manage-
ment for INETs.
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RESUMO - Contexto — Um local comum de tumores neuroendocrinos (TNEs) ¢ o reto. A técnica mais utilizada ¢ a ressec¢o endoscopica da mucosa
com inje¢ao de solugdo salina. No entanto, as margens profundas costumam ser dificeis de ressecar porque a invasao da submucosa ¢ comum. A
ressec¢do endoscopica sob imersdao d’agua (RESI) é uma técnica em que o limen intestinal ¢ preenchido com agua em vez de ar, evitando a necessi-
dade de elevagao submucosa. Objetivo — Este estudo teve como objetivo avaliar a eficacia e seguranga da RESI para a remogao de pequenos TNEs
retais (rTNEs). Métodos — Estudo retrospectivo com pacientes que realizaram RESI em dois centros. RESI foi realizada usando um colonoscépio
padrao. Nenhuma injegdo submucosa foi realizada. Patologistas certificados conduziram avaliagao histopatologica. Resultados — RESI foi realizada
para pequenos rTNEs em 11 pacientes (nove mulheres) com média de idade de 55,8 anos e 11 lesdes (tamanho médio de 7 mm, variando de 3-12
mm). Havia 9 (81%) pacientes com G1 rTNEs e dois pacientes com G2, sendo que todos os tumores invadiam a submucosa sendo apenas um restrito
a mucosa. Nenhum caso mostrou invasao vascular ou perineural. Todas as lesoes foram removidas em bloco. Nove (81%) ressecgdes tiveram margens
livres. Dois pacientes tiveram envolvimento de margens profundas; um teve biopsias negativas por meio de vigilancia endoscopica e o outro perdeu
o acompanhamento. Nao ocorreram perfuragdes ou sangramento tardios. Conclusdo — A RESI parece ser uma alternativa eficaz e segura para o
tratamento de pequenos rTNEs sem eventos adversos e com altas taxas de ressec¢do em bloco e R0. Mais estudos prospectivos sdo necessarios para
comparar as intervengdes endoscopicas disponiveis e para elucidar a técnica endoscopica mais adequada para ressec¢ao de rTNEs.

Palavras-chave — Tumores neuroenddcrinos; ressecgao endoscopica sob imersao d’agua; tumores neuroenddcrinos retais.
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