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The occurrence and characteristics of endoscopically
unexpected malignant degeneration in large rectal adenomas
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Background and Aims: Large non-pedunculated rectal polyps are most commonly resected by endoscopic

mucosal resection (EMR) or transanal endoscopic microsurgery (TEM). Despite pre-procedural diagnostics, unex-
pected rectal cancer is incidentally encountered within the resected specimen. This study aimed to compare the
diagnostic assessment and procedural characteristics of lesions with and without unexpected submucosal invasion.

Methods: A post-hoc analysis of a multicenter randomized trial (TREND study) was performed in which patients
with a non-pedunculated rectal polyp of �3 cm without endoscopic suspicion of invasive growth were random-
ized between EMR and TEM.

Results: Unexpected rectal cancer was detected in 13% (27/203) of patients; 15 after EMR and 12 after TEM. Most
consisted of low-risk T1 cancers (78%, n Z 18). There were no differences in the diagnostic assessment between
lesions with and without unexpected submucosal invasion. Diagnostic biopsies revealed similar rates of high-grade
dysplasia (28% [7/25] vs 18% [26/144]). When compared with EMR of adenomas, EMR procedures of unexpected can-
cers had a lower success rate of submucosal lifting (60% vs 93%, P< .001), weremore often assessed as endoscopically
incomplete (33% vs 10%, P Z .01), and were more frequently terminated prematurely (60% vs 8%, P Z .001).

Conclusions: Diagnostic assessment of large non-pedunculated rectal polyps revealed similar characteristics be-
tween unexpected cancers and adenomas. Unexpected cancers during EMR were non-lifting in 40%, endoscopi-
cally assessed as incomplete in 33%, and terminated prematurely in 60%. In treatment-naive patients, these factors
should raise suspicion of malignancy and need discussion in a multidisciplinary team meeting for decision on
further treatment strategies. (Gastrointest Endosc 2018;87:862-71.)
ns: APC, argon plasma coagulation; APR, abdomino-
section; CRC, colorectal cancer; EMR, endoscopic mucosal
AR, low anterior resection; TEM, transanal endoscopic
y.
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Bronzwaer et al Unexpected rectal cancer
INTRODUCTION

Colorectal cancer (CRC) is one of the most prevalent
causes of cancer-related deaths in the western world.1

Early endoscopic detection and removal of colorectal
adenomas, a precursor lesion of CRC, is known to
reduce CRC incidence and mortality.2,3 In the western
world, large (�3 cm) non-pedunculated colorectal polyps
are most commonly resected by piecemeal endoscopic
mucosal resection (EMR). This technique is safe and effec-
tive.4,5 However, it is associated with significant local recur-
rence rates requiring surveillance colonoscopies and
additional endoscopic treatment attempts.6 When large
non-pedunculated polyps are located in the rectum, transa-
nal endoscopic microsurgery (TEM) can also be per-
formed.7 TEM enables en bloc polyp resection by either
full-thickness or submucosal rectal wall excision.8

Large non-pedunculated colorectal polyps may demon-
strate endoscopic risk factors of submucosal invasion, such
as a depressed morphology (Paris classification type 0-IIc),
mucosal friability, Kudo pit pattern type V, NICE
classification type 3, non-granularity or the presence of nod-
ules larger than 10 mm occurring in laterally spreading le-
sions, and the non-lifting sign present in treatment-naive
lesions.4,5,9 Despite endoscopic investigation of the known
endoscopic risk factors, unexpected cancers are diagnosed
incidentally after local endoscopic resection of large non-
pedunculated rectal polyps.9-12 Little is known about the
endoscopic characteristics of these unexpected cancers
diagnosed in large rectal adenomas that appear benign dur-
ing colonoscopy. Therefore, the aim of this study was to
compare the diagnostic assessment of unexpected rectal
cancers and histologically proven rectal adenomas based
on a post-hoc analysis of a multicenter randomized trial.13

Furthermore, procedural characteristics of piecemeal EMR
and transmural TEM were compared between lesions with
and without unexpected submucosal invasive disease.
METHODS

Patients
Patients included in this post-hoc analysis were selected

from a randomized trial (TREND study) comparing recur-
rence rates of large rectal adenomas within 24 months after
either piecemeal EMR or transmural TEM.13,14 Patient
recruitment took place between 2009 and 2013 in 17
Dutch hospitals, of which 4 were academic centers, and
1 Belgian academic center. The study protocol was
approved by the Institutional Review Board of each partici-
pating center and written informed consent was obtained
from all patients.

Patients were eligible when diagnosed with a large (�3
cm) non-pedunculated rectal adenoma without endoscopic
characteristics of submucosal invasion, and if at least 50% of
the adenoma was situated within 15 cm from the dentate
www.giejournal.org
line. Endoscopists were requested to use the Paris classifica-
tion to describe lesionmorphology and the Kudo pit pattern
to classify the mucosal pattern. The Kudo pit pattern was
evaluated with white-light endoscopy and virtual chromoen-
doscopy, such as narrow-band imaging (NBI), flexible spec-
tral imaging color enhancement (FICE), or I-scan. Virtual
chromoendoscopy was only used at the discretion of the en-
doscopist and was dependent on the availability of virtual
chromoendoscopy equipment in the endoscopy cen-
ters.15,16 Exclusion criteria were endoscopic features of ma-
lignant progression defined as a Kudo pit pattern V, clear
excavation or depression of the lesion, and, if conducted,
histology showing submucosal invasion. A pre-procedural
rectal EUS was allowed but not a prerequisite for inclusion
in the study. EUS was advised when submucosal invasion
could not be completely excluded endoscopically. If EUS
showed suspicion of invasive growth, the gastroenterologist
or gastrointestinal surgeon in the participating hospital
made decisions of patient inclusion based on the endoscopic
findings. Suspicion of invasive growth by EUS was not an ab-
solute exclusion criterion for inclusion in the TREND study,
because EUS is known to be associated with significant inter-
observer variability for assessing submucosal invasion and
limited diagnostic accuracy in daily clinical practice.14,17

Once histopathologic evaluation of the resection spec-
imen revealed malignant degeneration despite adherence
to the inclusion criteria, the patient was included in this
post-hoc analysis. Patients underwent additional surgical
treatment or surveillance according to the national rectal
cancer guidelines.18 All patients were discussed during
multidisciplinary team meetings in the participating
centres where the final treatment was agreed upon.
Surveillance involved chest radiographs, ultrasonography
or CT of the abdomen and pelvis and/or magnetic
resonance imaging (MRI) or CT of the pelvis.

Intervention strategies
Piecemeal EMR was performed as described by

Karita et al19 and Hurlstone et al.20 Argon plasma
coagulation (APC) was used to treat potential remnants
within the resection plane and was appointed to be used
prophylactically on the edges of the mucosal defect
according to the study protocol. Procedures were
performed by experienced endoscopists, and an expert
panel evaluated a video-recorded procedure by each
participating endoscopist before inclusion of patients.
TEM was performed as described by Buess et al7 and was
performed by experienced surgeons following a formal
training program for TEM. Both intervention strategies
are described in more detail elsewhere.13,14

Histopathologic evaluation
After EMR, all the resected pieces were collected for his-

topathologic evaluation and were directly immersed in
formalin. Resection specimens after TEM were stretched
and pinned on cork or paraffin before immersion in
Volume 87, No. 3 : 2018 GASTROINTESTINAL ENDOSCOPY 863
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formalin.14 If malignant progression was present,
additional characteristics, including tumor size,
differentiation grade, infiltration depth according to the
TNM staging system and Sm stage in case of a T1 cancer,
venous invasion, lymphatic invasion, and resection
margins, were evaluated.21 These additional characteristics
of the surgical resection specimen were also recorded
when completion surgery was performed. When rectal
cancer was diagnosed, the histopathology slides of the
EMR or TEM specimen as well as the specimen from the
completion surgical procedure were reviewed centrally by
a dedicated gastrointestinal pathologist (L.K.). The
reported histopathologic characteristics were based on
the surgical resection specimen when additional surgical
resection was performed. If not, the characteristics of the
EMR or TEM specimen were described.

Outcome parameters
The diagnostic work-up of unexpected rectal cancers

and histopathologically proven rectal adenomas was
compared based on diameter, Paris classification, Kudo
pit pattern, biopsy results if diagnostic biopsies were taken,
and for those who underwent EUS, suspicion of invasive
growth and clinical lymph node status. EMR procedures
of unexpected cancers and adenomas were evaluated
regarding the percentage of successful lifting, endoscopic
judgement of completeness, and early termination of the
procedure. TEM procedures were evaluated regarding en
bloc as well as full-thickness resection rates. The additional
surveillance strategy or surgical treatment of the unex-
pected rectal cancers and the occurrence of local recur-
rences and distant metastasis were evaluated. Data
concerning the long-term follow-up data, such as the
occurrence of local recurrences and distant metastasis,
were collected retrospectively.

Statistical analysis and ethical considerations
The descriptive data are reported as medians with inter-

quartile range (IQR) or means � standard deviation ac-
cording to the distribution of the data. Categorical data
were analyzed with the Chi-square test or the Fisher exact
test, where appropriate. Numerical data were analyzed us-
ing the Student t test or Mann-Whitney U test according to
the distribution. A P value <.05 was considered statistically
significant. Bonferroni correction was used when multiple
comparisons were performed in order to decrease the
chance of incorrect rejection of the null hypothesis due
to multiplicity. Statistical analysis was performed using
SPSS 24 (SPSS, Chicago, Ill).
RESULTS

Patients
A total of 203 patients were included in the analysis

of the TREND study.13 Of these patients, 27 (13%) were
864 GASTROINTESTINAL ENDOSCOPY Volume 87, No. 3 : 2018
diagnosed with an unexpected rectal cancer; 15 were
treated initially with EMR and 12 with TEM. There
were no differences in the baseline patient characteristics
between the unexpected rectal cancers and the
histologically proven rectal adenomas included in the
TREND study (Table 1). Rectal blood loss was reported
more frequently by patients with cancer than those with
a benign lesion (82% vs 52%, P Z .004). Unexpected
rectal cancers were equally distributed among
participating centers (data not shown).
Lesion characteristics
The mean size of the unexpected rectal cancers was

47.0 � 11.8 mm as shown in Table 2. Most (75%, n Z
21) had a sessile (Is) morphology, and a Kudo pit pattern
III-L or IV was seen in 15% or 30%. The Paris classification
and Kudo pit patterns were not described in 15% and 56%
of the patients, respectively. Figures 1 and 2 show the
endoscopic images of one case of an unexpected cancer
and one case found not to have malignant degeneration af-
ter resection.

Fourteen of the 27 (52%) patients with unexpected
rectal cancer underwent EUS before treatment, which
showed benign features of a T0 lesion in 9 patients
(64%). In the 5 remaining cases, the ultrasonographer
did not draw a definitive conclusion on the invasion depth.
These patients were not excluded from the study because
suspicion of invasive growth on EUS was not an absolute
exclusion criterion. Eligibility for the TREND study was
determined on the discretion of the gastroenterologist or
gastrointestinal surgeon. In these patients, endoscopic
findings were leading. In 25 (93%) patients, diagnostic bi-
opsy specimens were taken before the resection, showing
low-grade dysplasia in 18 patients (72%) and high-grade
dysplasia in 7 patients (28%). The results of diagnostic
assessment of the unexpected rectal cancers were not
significantly different from the histologically proven
adenomas.
Procedural characteristics
For piecemeal EMR, the success rate of submucosal lift-

ing was significantly lower in the unexpected cancers
compared with the benign adenomas (60% vs 93%, P <
.001; further details in Table 3). Endoscopic resections,
including per protocol APC treatment of the edges of the
mucosal defect and potential remnants within the
resection defect, were significantly more often judged as
macroscopically incomplete in malignant lesions than in
benign adenomas (60% vs 85%, P Z .01). Early
termination of the procedure occurred more often
during treatment of unexpected malignant lesions (60%
vs 8%, P Z .001). No significant differences were found
in other procedural characteristics, including the
procedural or post-procedural adverse event rates.
www.giejournal.org
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TABLE 1. Demographics of the patients with an unexpected rectal
cancer compared with those with histologically proven benign
adenomas

Total study cohort (n [ 203)

Rectal
cancers
(n [ 27)

Benign
adenomas
(n [ 176) P value

Gender, n (%) .57

Male 16 (59) 94 (53)

Female 11 (41) 82 (47)

Age (years), mean � SD 67.4 � 8.6 66.8 � 10.5 .78

American Society of
Anesthesiologists (ASA)
classification, n (%)

.20

I: Healthy 11 (41) 89 (51)

II: Mild systemic
disease

16 (59) 77 (44)

III: Severe systemic
disease

- 10 (5.0)

Body mass index,
kg/m2 � SD

26.2 � 4.2 25.8 � 3.7 .57

Anticoagulant use, n (%) 9 (33) 41 (23) .26

Antiplatelet agents 1 (4) 22 (13) .32

Vitamin K antagonists 8 (30) 24 (14) .05*

Symptoms, n (%) 27 (100) 160 (91) .10

Rectal blood loss 22 (82) 92 (52) .004

Fecal incontinence - 9 (5) .23

Changed bowel habits 22 (82) 111 (63) .06

Fecal urgency 11 (41) 60 (34) .50

Prolapse 1 (6) 21 (16) .28

Hospital type, n (%) .36

Academic 5 (19) 47 (27)

Regional 22 (82) 129 (73)

SD, Standard deviation.
*Remained not significant after Bonferroni correction.

TABLE 2. Results of diagnostic assessment of the unexpected rectal
cancers compared with the histologically proven benign adenomas

Total study cohort (n [ 203)

Rectal
cancers
(n [ 27)

Benign
adenomas
(n [ 176) P value

Diameter (mm), mean � SD 47.0 � 11.8 46.5 � 16.0 .88

Distance from anal
verge (cm), mean � SD

6.2 � 3.6 5.2 � 4.1 .21

Paris classification, n (%) .33

Ip – 1 (1)

Is 20 (74) 93 (53)

IIa 3 (11) 39 (22)

Unknown 4 (15) 43 (24)

Kudo classification, n (%) .52

III-S – 5 (3)

III-L 4 (15) 43 (24)

IV 8 (30) 48 (27)

Unknown 15 (56) 80 (46)

EUS, n (%) .09

Yes 14 (52) 54 (31)

No 13 (48) 120 (68)

Missing – 2 (1)

EUS stage, n (%) .14

T0 9 (64) 38 (70)

T1-T3 4 (29) 16 (30)

Missing 1 (7) –

EUS lymph nodes, n (%) .10

No 11 (79) 51 (94)

Missing 3 (21) 3 (6)

Pre-procedure
biopsies, n (%)

.16

No 2 (7) 32 (18)

Yes 25 (93) 144 (82)

Adenoma subtype, n (%) .19

Tubular 1 (4) 17 (12)

Tubulovillous 12 (48) 82 (57)

Villous 12 (48) 41 (29)

Missing – 4 (3)

Grade of dysplasia, n (%) .38

Low-grade dysplasia 18 (72) 114 (79)

High-grade dysplasia 7 (28) 26 (18)

Missing – 4 (3)

SD, Standard deviation.

Bronzwaer et al Unexpected rectal cancer
Histopathologic evaluation of unexpected
cancers

The majority of the unexpected cancers consisted of T1
cancers (n Z 22, 82%); 3 T2 (11%) and 2 T3 cancers (7%)
were identified. Eighteen cancers (78%) were well to
moderately differentiated and had no lymphatic or venous
invasion. None of the lymph nodes retrieved after radical
completion surgery were positive for metastasis (Table 4).

Additional surgical treatment of unexpected
cancers

After diagnosis of rectal cancer, 12 of 15 (80%) patients
who were primarily treated with EMR and 5 of 12 (42%)
patients with initial TEM underwent completion surgery
(odds ratio, 5.6; 95% confidence interval, 1.02-30.90; P Z
.04). After EMR, 6 patients underwent TEM, 2 underwent
abdomino-perineal resection (APR), and 4 low anterior
www.giejournal.org
resection (LAR). After TEM, 1 patient underwent LAR and
the remaining 4 patients APR. All additional surgery was
performed within 6 months (median, 2 months; IQR, 1.0-
4.75 months) after the diagnosis of unexpected rectal can-
cer. The type of surgery and surgery-related adverse events
Volume 87, No. 3 : 2018 GASTROINTESTINAL ENDOSCOPY 865
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Figure 1. Endoscopic pictures of a case of an unexpected rectal cancer included in the post-hoc analysis of the TREND study. A, White-light endoscopy
image of an unexpected rectal cancer; B, virtual chromoendoscopy image of an unexpected rectal cancer.

Figure 2. Endoscopic images of a case of a benign adenoma without malignant degeneration included in the TREND study. A, White-light endoscopy
image of a rectal tublovillous adenoma with low-grade dysplasia; B, virtual chromoendoscopy image of a rectal tublovillous adenoma with low-grade
dysplasia.

Unexpected rectal cancer Bronzwaer et al
were not significantly different after EMR or TEM (Table 5).
Supplementary Table 1 (available at www.giejournal.org)
shows that no cancers were downgraded, but the tumor
stage of 3 cancers primarily treated with EMR was
upgraded after completion surgery. In contrast, no
cancers were upgraded or downgraded after completion
surgery following TEM. In a total of 9 patients (4 after
initial TEM and 5 after initial EMR), no residual cancer
was detected in the completion resection specimen.

Follow-up/survival data
After a mean follow-up of 4.4 � 1.2 years, overall survival

was 100%. One locally recurrent rectal cancer (4%) was
detected after 22 months during a planned surveillance
colonoscopy. This recurrence occurred after TEM of a
well-differentiated T1Sm1 cancer without lymphatic or
venous invasion and with complete margins. The recur-
rence turned out to be a well-differentiated T3N1M0 rectal
cancer, which was additionally treated by LAR after neoad-
juvant chemoradiotherapy.

Distant metastases were found in 3 patients (11%), all of
whom underwent surveillance after TEM of moderate to
866 GASTROINTESTINAL ENDOSCOPY Volume 87, No. 3 : 2018
well-differentiated T1Sm3 rectal cancers without lymphatic
or venous invasion and with complete margins after 34, 63,
and 72 months, respectively. One of those patients under-
went completion TEM because of the inability to assess the
resection margins after EMR. Metastases consisted of pul-
monary metastases in 2 patients and a solitary liver metas-
tasis in 1. One patient with pulmonary metastases
underwent palliative treatment; the other received inten-
tionally curative radiotherapy. The patient with liver metas-
tasis was treated surgically.
DISCUSSION

Despite pre-procedural diagnostics, unexpected rectal
cancers were encountered in 13% of large non-
pedunculated rectal polyps that appeared benign. This
seems comparable with reported incidences of malignant
degeneration in these lesions (6.9%-14%).9-12 This post-
hoc analysis did not reveal any significant differences in
diagnostic findings between the unexpected cancers and
the histologically proven adenomas. Unexpected cancers
www.giejournal.org
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TABLE 3. Procedural characteristics of the unexpected rectal cancers compared with the benign adenomas

Total study cohort (n [ 203)

Malignant
lesions
(n [ 27)

Benign
adenomas
(n [ 176) P value

Odds ratio
(95% confidence

interval)

Endoscopic radical resection overall, n (%) (EMR procedures only) .01 0.22 (0.06-0.80)

No 5 (33) 9 (10)

Yes 9 (60) 74 (85)

Missing 1 (7) 4 (5)

Early termination of the procedure, n (%) (EMR procedures only) .001 0.13 (0.04-0.48)

No 6 (40) 80 (98)

Yes 9 (60) 7 (8)

Submucosal lifting, n (%) (EMR procedures only) <.001 10.8 (2.74-42.59)

No 6 (40) 5 (6)

Yes 9 (60) 81 (93)

Missing – 1 (1)

Procedural time (minutes), median (IQR) 67 (42-87) 60 (40-86) .95

Admission duration (days), median (IQR) 1.0 (0-1) 1.0 (0-2) .37

Full-thickness resection, n (%) (TEM procedures only) .45

No 1 (8) 14 (16)

Yes 11 (92) 76 (84)

En bloc resection, n (%) (TEM procedures only) .21

No – 10 (11)

Yes 12 (100) 80 (89)

Resection margin (mm), median (IQR) (TEM procedures only) 3.0 (3.0-5.0) 4.0 (2.0-5.0) .50

Procedural adverse events per patient, n (%) .44

No 25 (93) 155 (92)

Bleeding 2 (7) 7 (4)

Peritoneal breach – 7 (4)

Missing – 7 (4)

Post-procedural adverse events per patient, n (%) 4 (15) 39 (22) .38

Clavien-Dindo, n (%) .35

I – 11 (22)

II 3 (50) 9 (18)

IIIa 2 (33) 21 (42)

IIIb – 5 (10)

IV 1 (17) 3 (6)

V – 1 (2)

IQR, Interquartile range; TEM, transanal endoscopic microsurgery.

Bronzwaer et al Unexpected rectal cancer
during EMR were non-lifting in 40%, endoscopically as-
sessed as incomplete in 33%, and procedures were termi-
nated prematurely in 60%; all these proportions were
significantly higher compared with EMR of ultimately
proven adenomas. Most of the unexpected cancers were
low-risk T1, and none were found to be lymph node posi-
tive in case of radical completion surgery, resulting in
excellent long-term oncologic outcomes.

There are several techniques to increase the overall
diagnostic accuracy of submucosally invasive disease, but
www.giejournal.org
further improvement is required. Advanced imaging tech-
niques such as virtual chromoendoscopy and magnifying
endoscopy have been acknowledged to improve the iden-
tification of morphological features suggestive of submuco-
sal invasion, such as irregular or absent surface vascular
patterns (Kudo V pit pattern or NICE classification type
3).5,22-24 Both classification systems are associated with a
learning curve and interobserver variability. Several
training modules are described to improve optical diag-
nosis with advanced imaging techniques,5,22 but none
Volume 87, No. 3 : 2018 GASTROINTESTINAL ENDOSCOPY 867
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TABLE 4. Staging of the unexpected rectal cancers*

EMR (n [ 15) TEM (n [ 12) Total (n [ 27) P value

pT stage, n (%) .33

T1 12 (80) 10 (83) 22 (82)

T2 1 (7) 2 (17) 3 (11)

T3 2 (13) – 2 (7)

Sm stage, n (%) .58

Sm1 3 (25) 2 (20) 5 (23)

Sm2 2 (17) 2 (20) 4 (18)

Sm3 2 (17) 4 (40) 6 (27)

Not assessable 5 (42) 2 (20) 7 (32)

pN stage, n (%) .66

N0 5 (33) 5 (42) 10 (37)

Nx 10 (67) 7 (58) 17 (63)

Differentation grade, n (%) .59

Good-moderate 10 (67) 8 (67) 18 (78)

Moderate 2 (13) 2 (17) 4 (17)

Mucinous 0 (0) 1 (8) 1 (4)

Missing 3 (20) 1 (8) 4 (15)

Venous invasion, n (%) 0 (0) 0 (0) 0 (0) -

Lymphatic invasion, n (%) 0 (0) 0 (0) 0 (0) -

Histopathologic completeness of resection, n (%) .04k
Deep margin negativey 8 (53) N/A

R0z N/A 11 (92) 19 (70)x
Rx 7 (47) 1 (8) 8 (30)

TEM, Transanal endoscopic microsurgery; N/A, not available.
*Previously published data.13 If patients underwent completion surgery, the resection specimen was used for tumor staging. If no completion surgery was performed, the tumor
stage based on the EMR or TEM specimen was used.
yEMR procedures only.
zTEM: R0 when the basal and lateral margins were free of malignancy.
xThe total histopathologic completeness resections are the deep margin negative EMR procedures and R0 TEM procedures taken together.
kRemained not significant after Bonferroni correction.

Unexpected rectal cancer Bronzwaer et al
focus primarily on endoscopic recognition of submucosal
invasion in large non-pedunculated colorectal lesions. In
addition, all published data are derived from expert endos-
copy centers.5,22,24,25 Therefore, the applicability of these
classification systems for the identification of suggestive
features of submucosal invasion remains unknown in daily
practice.

To determine the presence of an invasive component in
large non-pedunculated rectal lesions, random diagnostic
mucosal biopsies can be included in the diagnostic work-
up. As both benign and malignant parts are usually present
in these unexpected cancers, biopsies are associated with
an inherent sampling error.26 This implies a chance of
underdiagnosis and therefore random diagnostic biopsies
should not be used for a reliable diagnosis and
determination of additional treatment strategies unless
targeted biopsies are taken from highly suspicious areas
in order to prove malignancy.5 Accordingly, in our series,
biopsy samples were taken from almost all lesions, and
the distribution of low-grade and high-grade dysplasia did
868 GASTROINTESTINAL ENDOSCOPY Volume 87, No. 3 : 2018
not differ between the unexpected cancers and proven
benign adenomas.

Also, EUS can be used as a diagnostic modality for
clinical staging of rectal lesions. A 97.3% sensitivity and
96.3% specificity for large benign rectal adenomas was
found in EUS expert centers.27 Within these expert
centers, EUS is the most accurate imaging modality to
discriminate between T1 and T2 rectal cancer.
However, it is associated with a low accuracy in
discriminating T1 substages, such as sm1, sm2, and
sm3. The quality of EUS is highly dependent upon the
experience of the diagnosing physician, which is
underlined by a clearly lower accuracy of EUS in daily
clinical practice.17

In addition to the pre-procedural endoscopic risk fea-
tures of colorectal lesions, the procedural non-lifting sign
is also associated with an increased risk of submucosal in-
vasion, as confirmed in the present study.28 However, non-
lifting can also be caused by fibrosis, which may be the
result of previous treatment attempts, taking diagnostic
www.giejournal.org
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TABLE 5. Additional treatment strategy of the unexpected rectal cancers

EMR (n[15) TEM (n[12) Total (n[27) P value

Additional therapy, n (%)* .04

Surveillance 3 (20) 7 (58) 10 (37)

Surgery 12 (80) 5 (41) 17 (63)

Type of completion surgery, n (%)* .04y
APR 2 (17) 4 (80) 6 (35)

LAR 4 (33) 1 (20) 5 (29)

TEM 6 (50) 0 (0) 6 (35)

Neoadjuvant radiotherapy, n (%) .19

Yes 6 (40) 2 (17) 8 (30)

No 9 (60) 10 (83) 19 (70)

Adjuvant chemotherapy, n (%) .36

Yes 1 (7) – 1 (4)

No 14 (93) 12 (100) 26 (96)

Post-procedural adverse events, n (%) 3 (25) 1 (17) 4 (22) .69

Clavien-Dindo, n (%) .51

I 1 (33) 1 (100) 2 (50)

II 1 (33) – 1 (25)

IIIa – – –

IIIb – – –

IV 1 (33) – 1 (25)

V – – –

APR, Abdominoperineal resection; LAR, low anterior resection; TEM, transanal endoscopic microsurgery.
*Previously published data.13

yRemained not significant after Bonferroni correction.
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biopsy specimens, or as a reaction to submucosal injec-
tion.5,9,29 When non-lifting occurs in flat or sessile
treatment-naive lesions during EMR, a suspicion of malig-
nancy should rise and abandoning the procedure should
be considered.

This post-hoc analysis showed that the need for comple-
tion surgery was significantly higher after EMR, but the pro-
portion of radical total mesorectal excision (TME) was
comparable between EMR and TEM.13 In contrast to TEM,
after piecemeal EMR, endoscopists and pathologists are
unable to assess invasion depth and resection margins,
which commonly necessitates additional surgery, even in
the absence of other risk factors.18 Therefore, in patients
with endoscopic suspicion of submucosal invasion, a
piecemeal resection should be avoided.4,5 Patients with a
low-risk T1 cancer (well to moderately differentiated, no
lymphatic or venous invasion, and clear resection margins)
initially treated with piecemeal EMR can thereafter be
treated with full-thickness TEM. After this local resection
without additional radical completion surgery or chemora-
diotherapy, these patients have acceptable oncologic out-
comes with local recurrence rates of less than 5% and a
limited risk of lymph node metastasis.30,31

It is generally advised that high-risk T1 cancers (poorly
differentiated, lymphatic or venous invasion) and higher
www.giejournal.org
T stages should be treated with radical completion surgery.
This is because of higher local recurrence rates (up to 25%)
and a more than 10% risk of lymph node metastasis.10,30,31

This strategy is also endorsed by Dutch and European
guidelines.18,32 Good oncologic outcomes are achieved af-
ter this completion surgical resection with a 5-year disease-
free survival rate of approximately 95%, local recurrence
rates of about 5%, and distant recurrence rates of less
than 10%.33-38 Comparable and adequate oncologic out-
comes are found in the present study with a lymph node
metastasis rate of 4%, a subsequent local rectal cancer
recurrence rate of 4%, and distance metastases rate of
11%. However, because of the limited follow-up period
and the small number of patients in this analysis, caution
is required when interpreting these results.

Our study has certain limitations. First, advanced imag-
ing techniques were only used at the discretion of the en-
doscopist and the availability and experience of these
techniques in the endoscopy centers, reflecting daily prac-
tice during the study period (2009-2013). Therefore, the
Kudo pit pattern was described in only half of the patients,
which could have been one of the causes of misclassifica-
tion of the unexpected rectal cancers. Second, the histo-
pathologic handling of the EMR and TEM specimens is
inherently different. A pinned down TEM specimen allows
Volume 87, No. 3 : 2018 GASTROINTESTINAL ENDOSCOPY 869
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more precise determination for the presence of invasive
cancer as well as the resection margins, whereas incom-
plete margins and invasive cancer could be missed on
the multiple EMR specimens, which were just immersed
in formalin. In addition, due to the fragmentation of the
EMR specimen, it is difficult to reliably assess tumor inva-
sion depth, which was also shown in our study as the tu-
mor stage of 3 unexpected cancers primarily treated with
EMR were upgraded in tumor stage after completion sur-
gery. In contrast, no cancers were upgraded or down-
graded after completion surgery following TEM. Caution
is required when interpreting these results because only
a limited number of patients underwent completion sur-
gery after EMR and TEM. Another limitation of the study
is the retrospective collection of long-term follow-up
data, such as the occurrence of local recurrences and
distant metastasis. Lastly, the absolute number of patients
that appeared to have an unexpected cancer is relatively
small.

To the best of our knowledge, this is the first study
describing the occurrence as well as the procedural charac-
teristics of unexpected rectal cancers after endoscopic and
ultrasonographic preoperative lesion assessment in daily
practice. In conclusion, there were no differences in pre-
procedural diagnostics that could already have indicated
the presence of invasive growth. During EMR, non-lifting,
endoscopically assessed irradical resection, or early termi-
nation were associated with unexpected cancers. This
should raise suspicion of malignancy in treatment-naïve pa-
tients, whereafter the patient should be discussed in a
multidisciplinary team meeting in which additional tailored
en bloc full-thickness resection with TEM or completion
surgery should be considered.
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SUPPLEMENTARY TABLE 1. Presurgical and postsurgical tumor staging of the patients who underwent completion surgery

Patient Primary treatment
Presurgical

tumor staging
Type of completion
surgery performed

Histopathologic findings
of the completion surgery Postsurgical staging

1 TEM T2NxMx APR T2N0y T2N0

2 TEM T2NxMx APR No residual cancery T2N0

3 TEM T1Sm1NxMx LAR No residual cancer T1sm1N0

4 TEM T1Sm2NxMx APR No residual cancer T1Sm2N0

5 TEM T1Sm3NxMx APR No residual cancer T1Sm3N0

6 EMR T1NxMx APR T3N0y T3N0

7 EMR T2NxMx APR T3N0y T3N0

8 EMR T1NxMx LAR T2N0y T2N0

9 EMR T1NxMx TEM T1Sm1Nx T1Sm1Nx

10 EMR T1NxMx TEM T1Sm2Nx T1Sm1Nx

11 EMR T1NxMx TEM T1Sm3Nx T1Sm3Nx

12 EMR T1NxMx LAR No residual cancery T1Sm*N0

13 EMR T1NxMx TEM No residual cancer T1Sm*Nx

14 EMR T1NxMx LAR No residual cancery T1Sm*N0

15 EMR T1NxMx TEM No residual cancer T1Sm*Nx

16 EMR T1NxMx TEM T1Sm3Nx T1Sm3Nx

17 EMR T1NxMx LAR No residual cancery T1Sm*N0

TEM, Transanal endoscopic microsurgery; APR, abdomino-perineal resection; LAR, low anterior resection.
*Sm depth was not assessable.
yReceived neoadjuvant radiotherapy.
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