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Gastrointestinal neuroendocrine tumors (GI-NETs) 
are being increasingly diagnosed, particularly at earlier 
stages of disease, where endoscopic resection (ER) is a 
well-known treatment alternative [1, 2]. The appropriate 
management of GI-NETs requires a complete under-
standing of tumor size, depth of invasion, lymph node 
metastasis status, and location within the gastrointestinal 
tract. In general, small superficial NETs can be managed 
by either standard endoscopic mucosal resection (EMR), 
modified EMR (cap or band assisted), or endoscopic sub-
mucosal dissection (ESD). Several studies have described 

ER as safe and effective alternative with favorable out-
comes; however, most of the studies include a small num-
ber of patients, are retrospective in nature, and lack direct 
comparison of different ER techniques. In this issue of  
GE – Portuguese Journal of Gastroenterology, we will find 
3 new studies that provide further evidence of the safety, 
feasibility, and favorable outcomes of different ER meth-
ods for GI-NETs.

First, João et al. [3] present a prospective cohort study 
evaluating the efficacy and safety of cap-assisted EMR 
(EMR-C) for small (≤10 mm) low-grade rectal NETs (r-
NETs). In this single-center cohort study, 13 patients 
were included during a 4-year period (January 2017 until 
September 2021), with a 100% complete ER rate and a 
92% complete pathological resection (CPR) rate (median 
lesion size of 6 mm). These results are consistent with the 
largest retrospective studies on the outcomes of EMR-C 
for small r-NETs. Yang et al. [4] and Lee et al. [5] report 
a 94% and 83% complete histological resection rate, re-
spectively. These results are encouraging and, as stated by 
the authors, EMR-C had higher rates of CPR than con-
ventional EMR (77%), and similar results with ESD, with 
the advantage of significant lower procedural times [4]. 
There was only one adverse event (7.6%) reported by the 
authors corresponding to a case of intraprocedural bleed-
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ing, similar to previously reported, rendering EMR-C a 
safe ER method [4, 5]. There was no evidence of residual 
or recurrent lesions during a median follow-up of 6 
months, which was expected due to the excellent progno-
sis of small r-NETs. In fact, GI-NETs guidelines state that 
small, completely resected r-NETs do not warrant regular 
follow-up [2]. In 2 cases, EMR-C was used for recurrent 
r-NETs with endoscopic and histological success, reaf-
firming the benefit role of salvage EMR.

ESD is another minimally invasive technique that has 
been described for the treatment of GI-NETs, although it 
is still controversial which lesions benefit from this more 
demanding technique with also higher risk of adverse 
events. Manta et al. [6], in a multicenter retrospective 
study, evaluated the efficacy and safety of ESD in a cohort 
of 84 patients with esophageal (n = 13), gastric (n = 61), 
and duodenal (n = 10) gastrointestinal subepithelial tu-
mors. Despite the 95.5% overall CPR rate, this rate was 
lower (75%) when applied specifically to GI-NETs. These 
results are similar to reported for overall ESD for foregut 
GI-NETs (69–96.6%) and the high variability of CPR 
rates most likely reflects the inclusion of all organs, grade, 
size, morphology, and depth of invasion of included le-
sions and merits careful interpretation [7, 8]. Regarding 
complications (8.3%), only one major bleeding was ob-
served while no cases of perforations were reported, fur-
ther emphasizing the safety of ER.

Even though CPR is the ultimate goal in every ER mo-
dality, in the specific case of GI-NETs, the true impact of 
incomplete pathological resections for both recurrence 
and overall survival remains unclear. Pimentel-Nunes et 
al. [7] present the first study that focused specifically on 
the long-term outcomes of different ER methods for the 
treatment of luminal GI-NETs. More specifically, the au-
thors showed the short- and long-term outcomes after 
different ER methods of gastric, duodenum, and rectal 
GI-NETs, namely, standard endoscopic mucosal resec-
tion (sEMR), EMR-C, and ESD. In this single-center ret-
rospective analysis, 53 patients with GI-NETs were in-
cluded (25 gastric, 15 duodenal, and 13 rectal), with a 
complete ER in all cases (sEMR = 21; EMR-C = 19; ESD 
= 13) and a 68% overall CPR with no difference between 
ER techniques. The patients were followed for a mean of 
45 months and during this period there were only 3 dis-
tant recurrences and 1 local recurrence. Distant recur-
rence occurred in 2 cases of gastric NETs (type 1 and type 
3) and one duodenal NET. Only 1 patient had positive 
margins on the first resection. Endoscopic and histopath-
ological lesion size of ≥12 mm and 20 mm, respectively, 
were considered as risk factor for distance recurrence in 

univariate analysis. Also, only one death was noted after 
the distance recurrence, due to surgical complications. 
These results demonstrate that, for small lesions (≤12 mm 
on endoscopy and ≤20 mm on histopathology), regard-
less of the ER technique and margins at histopathological 
examination, as long as the lesions are completely resect-
ed, local and distance recurrence is rare and the overall 
global prognosis is very favorable. For larger lesions, mul-
tidisciplinary decision is advised, and if ER is pursued, a 
more intensive follow-up may be required. Previous stud-
ies also highlighted the favorable outcome even with his-
tological positive margins for GI-NETs. For example, in 
the retrospective study by Matsueda et al. [9] of ER (sEMR, 
band-ligation EMR, and ESD) of nonampullar duodenal 
NETs, 97% of the 34 lesions were completely resected, but 
CPR rate was only 59%. However, there was no local or 
distant recurrence after a median follow-up of 47.9 
months. Sivandzadeh et al. [10] also showed an absence 
of distant recurrence during a mean follow-up of 64 
months in 36 patients with endoscopically resected GI-
NETs (sEMR, band-ligation EMR) where only 38.9% had 
a CPR. For small r-NETs, a meta-analysis also demon-
strated no difference in long-term outcomes between dif-
ferent EMR techniques (modified EMR, ESD, and sEMR), 
with local and distant recurrences being exceedingly rare 
even after incomplete pathological resection [11]. Finally, 
in the study of Pimentel et al. [7] EMR-C was surpris-
ingly associated with a significantly higher complication 
rate (EMR-C 32%, ESD 8%, and EMRs 0%, p = 0.01), with 
3 cases of perforations (2 duodenal and 1 gastric), mostly 
managed endoscopically with surgery being needed in 
only 1 patient after duodenal ESD.

These new 3 studies provide new evidence and 
strengths that ER is a safe and highly effective therapy for 
small luminal GI-NETs and should be the first-line ther-
apy for lesions <15–20 mm, depending on the location, 
and as recommended by the most current guidelines. For 
most small gastric, duodenal, and rectal lesions, EMR 
probably should be favored over ESD if lesion character-
istics suggest that en bloc complete ER is feasible. ESD 
appears to be the best option for lesions that cannot be 
removed en bloc with EMR, and the comparable out-
comes of EMR and ESD may also reflect the inclusion of 
more difficult lesions in the latter technique. To note, 
EMR-C and ESD are associated with higher risk of major 
complications, specifically in duodenum, even when per-
formed by skilled operators. However, multicenter, pro-
spective randomized trials are still warranted to confirm 
and support these results.
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