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Summary

Objectives: Piecemeal endoscopic mucosal resection (EMR) is frequently used for the treatment of non-polypoid
colorectal lesions larger than 20 mm. Nevertheless, local residual neoplasia occurs (LRN) in as much as 15 % of
cases. The aim of our prospective interventional study was to evaluate the efficacy of treatment of LRN under
standardized conditions. Methods: In two high volume non-university endoscopy centers, LRN has been treated
according to the newly proposed classification based on endoscopic appearance by argon plasma coagulation
(APC), endoscopic mucosal resection (EMR) or endoscopic submucosal dissection (ESD). Primary outcome, efficacy
of LRN treatment, was defined as both endoscopic and histological absence of neoplastic tissue in the post-EMR
site 6 months after LRN treatment session. Results: Twenty-five patients with 25 LRN lesions were enrolled. Among
them, 12 (48 %), 8 (32 %) and 5 (20 %) were treated by APC, EMR and ESD, respectively, with efficacy in 10 (90.9 %),
7 (87.5 %) and 4 (100 %), respectively. Conclusions: Using standardized approach based on therapy directed by LRN
morphology, LRN may be eradicated in 91.3 % during one session.
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Ucinnost lécby lokalni rezidualni neoplazie za standardizovanych
podminek

Souhrn

Cil studie: Endoskopicka slizni¢ni resekce ,po ¢astech” (endoscopic mucosal resection — EMR) je metodou volby
v |é¢bé nepolypoidnich neoplastickych |ézi tlustého stfeva > 20 mm. Nicméné, az v 15 % pfipadl dochazi v jizvé
po EMR ke vzniku lokalni rezidualni neoplazie (local residual neoplasia — LRN). Cilem nasi prospektivni interven¢ni
studie bylo posouzeni G¢innosti Ié¢by LRN za standardizovanych podminek. Metodika: Ve 2 neuniverzitnich endo-
skopickych centrech byly LRN Iéze osetfeny ve shodé s nové navrzenou klasifikaci zalozenou na endoskopickém
vzhledu LRN, a to bud'argonovou plazmakoagulaci (APC), endoskopickou slizni¢ni resekci (EMR) nebo endoskopic-
kou submukézni disekci (ESD). Primarni sledovany parametr, uc¢innost Ié¢by LRN, byl definovan jako endoskopicka
a histologicka absence neoplastické tkané v jizvé po EMR 6 mésict po [é¢bé LRN. Vysledky: Celkem bylo do studie
zafazeno 25 pacientl s 25 LRN lézemi. Mezi nimi bylo 1é¢eno 12 pacientd (48 %) pomoci APC, 8 pacientu (32 %)
pomoci EMR a 5 pacientt (20 %) pomoci ESD s G¢innosti v 90,9 %, 87,5 % a 100 % pfipad(. Zavér: Pfi pouziti stan-
dardizovaného pfistupu fizeného morfologii LRN |ézi m{iZe dojit k eradikaci neoplastické tkané v 91,3 % ptipadd po
jediném sezeni endoskopické [é¢by.
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Introduction

Colorectal cancer (CRC) is the second leading cause of
cancer death in the western world. Its prevention is feasi-
ble by endoscopic removal of precursor lesions [1]. How-
ever, after successful endoscopic treatment, the resid-
ual risk of CRC without surveillance remains higher than
in general population [2,3]. For removal of polypoid le-

sions, endoscopic polypectomy is used. Nevertheless,
a proportion of neoplastic lesions are flat or depressed.
Until recently, nonpolypoid lesions have been treated
surgically. Nowadays, endoscopic mucosal resection
(EMR) has replaced surgery in most of the cases.
Compared to surgery, EMR is less invasive. However,
as entire colon and rectum are preserved, local residual



neoplasia (LRN) at the post EMR site may develop. Two
recent meta-analysis have shown that LRN occurrence
in 13.8 % and 15 % [4,5]. It has been shown that incom-
plete adenoma removal contributes to a higher subse-
quent incidence of CRC [6-9]. Therefore, surveillance
colonoscopies are recommended for timely LRN diag-
nosis and treatment.

As for the LRN treatment, several endoscopic tech-
niques including argon plasma coagulation (APC),
re-EMR and endoscopic submucosal dissection (ESD)
are available so that surgery is only rarely necessary.
Nevertheless, meta-analysis has shown that success-
ful eradication of residual neoplasia during one session
can be expected in 79 % of cases only [5]. Such a sub-
optimal result may be influenced by several factors, in-
cluding the absence of LRN treatment standardization
in reviewed studies.

The aim of our study is to evaluate the efficacy of LRN
treatment under standardized conditions in patients
after EMR of laterally spreading tumors (LSTs). The stan-
dardization is based on newly proposed endoscopic
classification of LRN.

Methods

This prospective interventional study was conducted
at two high volume non-university endoscopy centers
in the Czech Republic during the period from October
2013 to September 2014. The study has been approved
by ethics committee at Vitkovice hospital and regis-
tered at ClinicalTrials.gov registry with protocol identi-
fier NCT02386618.

For the purpose of the study, LST was defined as
slightly elevated (type 0-lla according to Paris classi-
fication) lesion with lateral diameter of at least 10 mm
[10]. The LRN was defined as a presence of neoplastic
tissue in the post-EMR site. Inclusion criteria were pres-
ence of LRN 3 months after EMR of LST, age > 18 years
and signed informed consent. Exclusion criteria were
age < 18 years, incomplete therapy of original lesion as
judged by endoscopist, previous LRN therapy attempt
and failure to identify the post-EMR site. All follow-up
colonoscopies were performed by certified colonosco-
pists. Only high-resolution endoscopes equipped with
narrow band imaging (NBI) function (OLYMPUS CF-
H180 and CF-H190, Hamburg, Germany) were used. His-
tological samples were examined by pathologists with
robust experience in the field of EMR and ESD.

Patients underwent standard split-dose bowel prepa-
ration with polyethylene glycol solution (Fortrans, Beau-
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four Ipsen Pharma, Paris, France). Sedation with intrave-
nous midazolam was administered when requested by
the patient. Carbon dioxide was used for bowel insuffla-
tion. Post EMR site was recognized as a mucosal pallor
with indistinct vascular pattern localized next to the tat-
tooing performed during initial colonoscopy. To dia-
gnose surface microstructure and delineate LRN mar-
gins, chromodiagnosis with 0.2% indigocarmine and/
or narrow-band imaging (NBI) were used. Biopsy from
post-EMR site and/or any surrounding mucosal irregular-
ity was performed with standard biopsy forceps.

In order to guide the therapy, new classification of
LRN based on endoscopic appearance was proposed.
According to this classification, a total of 5 (A-E) types
with corresponding treatment modality were differen-
tiated as shown in tab. 1. Examples of individual LRN
types are shown on fig. 1-5. APC (ERBE 200EA Elekto-
medizin GmbH, Tubingen, Germany) was used for the
treatment of type A and B lesions, at settings 40 W,
gas flow 1 I/min. Argon plasma flow was applied to the
whole post EMR site or to visible adenoma remnants in
type A and B, respectively. For type C lesions, re-EMR was
performed using standard lift-and-cut technique. Normal
saline with admixture of adrenalin and methylene blue
dye was used for submucosal injection. In most of cases,
standard oval snares with diameter 10 mm were used.
In cases of type D lesion, ESD was performed using dual
knife (OLYMPUS, KD 650U, Hamburg, Germany). For
submucosal injection, 10% hydroxyethylstarch solu-
tion (VOLUVEN, Fressenius Kabi, Bad Homburg, Ger-
many) was used. For small remnant lesions after re-EMR
or ESD, additional APC treatment was allowed. Follow-
ing LRN diagnosis, treatment was performed during
the same session for types B and C, while another colo-
noscopy was scheduled for patients with type A and
D lesions.

Second follow-up colonoscopy was performed after
6 months from LRN treatment session. Local chromo-
diagnosis with 0.2% indigocarmine and/or NBI was
used again. At least 3 forceps biopsy samples from
post-EMR site were taken. The treatment was consid-
ered to be complete provided that post-EMR site was
negative for the presence of neoplasia both endoscop-
ically and histologically.

Results

Among 25 patients with 25 LRNs, 10 (40 %) were fe-
males and 15 (60 %) were males. Mean age (+ SD)
was 69.3 + 13.8 years. The maximal diameter of origi-

Tab. 1. Classification of local residual neoplasia and corresponding treatment

type A B

endoscopic normal scar <5mm

characteristics

treatment APC APC

C D E
>5mm >5mm complex
non-lifting negative non- lifting positive

EMR ESD surgery

APC - argon plazma coagulation EMR - endoscopic mucosal resection ESD - endoscopic submucosal dissection
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nal lesion as compared to polypectomy snares was
10-20 mm in one (4 %), 20-30 mm in 6 (24 %) and more
than 30 mm in 18 (72 %) cases. LST subtype was LST-G

Fig. 1. Type A of local residual neoplasia (LRN)

Fig. 3. Type C of local residual neoplasia (LRN)

in 18 (72 %) and LST-NG in 7 (28 %). The histology of
original LST was LGIEN in 6 (24 %), HGIEN in 14 (56 %)
and intramucosal carcinoma in 5 (20 %). The location of
original LST was rectum in 16 (64 %), distal colon (distal
to the splenic flexure) in 6 (24 %) and proximal colon
in 3 (12 %). Types of LRN according to the proposed
classification with corresponding treatment results
are shown in tab. 2. The histology of LRN was LGIEN in
12 (48 %) and HGIEN in 13 (52 %) cases.

23 (92 %) patients underwent second follow-up
colonoscopy. Two (8 %) remaining patients with type
B and type D lesions were excluded from final analy-
sis due to loss to follow-up and anticoagulation treat-
ment, respectively. The LRN treatment was complete in
21 (91.3 %) and incomplete in 2 (8.7 %) cases. Both per-
sistent LRN present as small residual adenomas (type B)
suitable for additional APC therapy. There was no mor-
tality, perforation or delayed bleeding related to LRN
treatment.

Fig. 4. Type D of local residual neoplasia (LRN)
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Discussion

Endoscopic mucosal resection (EMR) have become
standard of treatment for colorectal neoplastic lesions
invading up to the upper third (1 000 um) of submucosa
with virtually no risk of lymphatic spread. Compared to
surgery, EMR provides the same long-term results but
is less invasive with lower procedure-related morbidity
and mortality. In one study, complications after surgical
resection of non-malignant colorectal polyps occurred
in 24 % and mortality was 0.5 % [11]. However, local re-
sidual neoplasia (LRN) after apparently complete EMR
of original lesion remains an important issue. Residual
neoplastic tissue may develop into the invasive cancer.
The risk is 3.6 to 4.3 times higher than in the general
population [2,14,12]. Endoscopic surveillance is there-
fore essential.

Concern about LRN exists mainly for non-peduncu-
lated lesions larger than 20 mm. Among them, LSTs are
most frequent, since they represent 4.5 % of all precan-
cerous lesions and can be detected in 1 % of patients
undergoing total colonoscopy [13]. In the western
countries, LSTs are usually treated by EMR. As shown
by many groups including ours, initial EMR is successful
in 68-100 % of cases [14-19]. Despite the high efficacy
in achieving complete resection, EMR is not always cu-
rative because of the LRN development. For instance,
in recently published meta-analysis of 33 studies, the
mean recurrence risk was 15 (4-54 %) during mean fol-
low-up of 23 month [5]. Piecemeal resection was asso-
ciated with significantly higher risk than en bloc resec-
tion (20 vs 3 %). Other studies, including ours, identified
lesion size as another independent risk factor [5,20,21].

It has been suggested that LRN originates from resi-
dual adenomatous tissue capable of rapid regeneration
[22,23]. Other studies have shown that incomplete re-
section contributes to higher incidence of subsequent
colorectal cancer [6-9]. LRN should be considered an
important limitation of EMR. To overcome these limits,
the method of ESD has been developed by Japanese
endoscopists. Due to its technical distinction, ESD has
a potential of en bloc resection irrespective of the lesion
size, resulting in very low (0-2 %) risk of LRN [24,25].
However, this advantage must be balanced with sub-
stantial risk of ESD complications, reported from west-
ern settings [26].

International guidelines recommend surveillance
colonoscopy in 6 (2-12) month after piecemeal resec-

368 ‘ Urban O et al. The efficacy of treatment of local residual neoplasia under standardized conditions

tion [5,6,27]. According to one of the studies, a single
surveillance colonoscopy has a potential to decrease
long-term cancer risk to the average population level
[2]. On the other hand, surveillance is associated with
additional patient discomfort, risk, and cost. Moreover,
it presumes patient compliance, which is not always
satisfactory. For example, in our previous study, one
third (32.2 %) of patients were lost to follow-up despite
phone-call invitation. This is in accordance with 41 % in
other study [20,28].

In order to prevent subsequent development of in-
vasive cancer, endoscopic eradication of LRN should
be attempted. Reported efficacy is various. In system-
atic review including 351 recurrent lesions re-treated by
APC or EMR, 75 (21 %) recurred again [5]. Importantly,
in studies including histology for treatment evaluation,
the efficacy is substantially lower (77.9 %) compared
to studies without systematic post-EMR site biopsy
(95.5 %) [21,28]. In our previous study, the histologically
proven efficacy of LRN treatment was as low as 47.1 %
(8/17) [20]. One of the reasons for such a suboptimal ef-
ficacy may be lack of standardization of LRN therapy.
From endoscopy perspective, LRN manifests in several
forms that may require different approaches. Therefore,
in our present study, the therapy was standardized by
using new classification based on endoscopic morpho-
logy. This approach resulted in successful LRN eradica-
tion in 91.2 % during one session as confirmed by ad-
vanced imaging colonoscopy and histology.

As for the treatment of LRN, several methods were
used in our study, including APC, re- EMR and ESD. The
method of APC has proved effective in 90.9 % of type
B lesions. In several other studies, APC treatment has
been shown effective either during initial or during fol-
low-up examination [29,30]. However, in some stud-
ies, using of APC was identified as an independent risk
factor for recurrence, rising concerns about reliability
of APC for complete eradication of neoplastic tissue
[15,21]. The method of EMR was used for type C lesions
while ESD was reserved for type D lesions with severe
fibrosis preventing lifting. For complex lesions (type
E) surgery would have been considered but no such
a case occurred in our study. In another large study,
surgery was required in 5.5 % of LRN cases [21]. Finally,
no type A lesion was diagnosed. Nevertheless, in other
study, the occurrence LRN in endoscopically inconspic-
uous scar was 7 % [28].

Tab. 2. Results of local residual neoplasia treatment after 6 months (n = 25)

type A B
n (%) 0 (0 %) 12 (48 %)
lost from FU, n 1

LRN negative, n (%) 10 (90.9 %)

LRN positive, n 1

LRN - local residual neoplasia FU - follow up

C D E
8(32%) 5(20 %) 0(09%)
0 1
7 (87.5 %) 4 (100 %)
1 0
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Our study has several limitations. Firstly, number of
included subjects is low. Secondly, multicentric rather
than bicentric study design would be more reliable.
Thirdly, to evaluate long-term efficacy of LRN treatment,
longer follow up would be necessary. This would be es-
pecially needed to address the issue of recurrence occur-
ring after at least one negative surveillance colonoscopy.
This late recurrent neoplasia occurs in 4-11 % [20,21,28].
Lastly, since very low (1-3 %) risk of lymph node metasta-
sis after EMR of intramucosal carcinoma has been shown
in some studies, CT scan may be recommended during
follow up but it was not addressed in our study.

Conclusion

In conclusion, LRN after EMR of colorectal LSTs remains
an important issue. Using standardized approach
based on therapy directed by LRN morphology, LRN
can be eradicated in 91.3 % during one session. Fur-
ther prospective studies with more patients and longer
follow-up are necessary to validate this encouraging
short-term results.

ClinicalTrials.gov ID: NCT02386618
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