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Abstract

Background: Early Barrett cancer can be curatively treated by endoscopic resec-
tion. The choice of the resection technique, however—endoscopic mucosal resection
(EMR) or submucosal dissection (ESD)—largely depends on the assumed infiltration
depth as judged by the endoscopist. However, the accuracy of endoscopic diagnosis
of the degree of cancer infiltration is not known.

Methods: Three to four high-quality images (both in overview and close-up) from
202 of early Barrett esophagus cancer cases (82% men, mean age 66.9 years) were
selected from our endoscopy database (73.3% stage T1a and 26.7% in stage T1b).
Images were shown to 9 Barrett esophagus experts, with patients' clinical data (age,
sex, Barrett esophagus length) and biopsy results. The experts were asked to predict
infiltration depth (T1b vs. T1a), and to suggest the appropriate endoscopic resection
technique (EMR or ESD, or surgery). Interobserver variability (kappa values) was
also determined for these parameters.

Results: Overall positive (PPV) and negative predictive values (NPV) to diagnose
T1b versus T1a infiltration were 40.7% (95% Cl: 36.7, 44.8) and 79.8% (95% ClI:
77.5, 81.9), respectively; kappa value was 0.41. Paris classification (kappa 0.51) and
suggested treatment also varied between experts. In a post hoc analysis, only the
correlation between lesions classified as invisible or flat according to the Paris
classification (1IB; 25% of all cases) and the suggested resection technique was
better: In this subgroup, EMR was recommended in >80% of cases, with a high
complete (basal RO) resection rate (mean of 88.1%).

Conclusions: Precise endoscopic distinction between mucosal and submucosal
involvement of Barrett esophagus cancer by experts as a basis for choosing the
resection technique has limited predictive values and high interobserver variability.

It seems that mainly invisible/flat lesions may result in good resection outcomes
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when treated by EMR, but this stratification strategy has to be assessed in further

studies.
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INTRODUCTION

Early neoplasia arising from Barrett's esophagus (BE) can be treated
curatively by endoscopic resection in combination with subsequent
ablation for the remaining non-neoplastic BE.>? Complete resection
is primarily defined as histologically complete (RO) resection, esp.
with regards to the basal resection margin, but “curative” resection
depends on oncologic risk criteria, which may require further man-
agement such as subsequent surgery in case of high risk lesions
even if the lesion had been completely (RO) resected by endoscopy.®
These risk categories are distinguished by certain histologic criteria
such as grading, infiltration depth, and presence of lymphovascular
involvement.*>

This discrepancy between complete and curative resection can
be found throughout the literature for early cancers in the Gl tract. It
may have decisive influence on the choice of the resection technique,
since the advantage of a higher rate of complete resection may not
translate into a similar difference in curative resection rates.
Therefore, it is still unclear which of the two competing resection
methods available, namely endoscopic mucosal resection (EMR) and
endoscopic submucosal dissection (ESD), should be used in BE
neoplasia. There is no evidence on the comparative oncologic
outcome from randomized comparative studies, so that daily practice
may be guided by guidelines: These suggest EMR for less and ESD for
more advanced lesions, but this distinction is mostly based on his-
tology of the resection specimen using differentiated criteria which
are not evident from prior biopsy but can only be elucidated from the
resection specimen post hoc.>>%” However, in daily practice, the
endoscopist has to decide upfront from the endoscopic aspect and to
judge how deep this lesion may infiltrate to choose the appropriate
resection technique.

Since the pre-procedural stratification of patients to either EMR
or ESD mostly depends on the macroscopic aspect, ideally, there
should be a good correlation of endoscopic morphology and final
histology: In that case, EMR would be used for flat lesions limited to
the mucosa (T1a), while ESD is used for early tumors with submu-
cosal involvement (T1b). Other imaging methods such as endosco-

d®? and computed tomography®® were shown not to

pic ultrasoun
be particularly useful either. Data on the accuracy of endoscopists
to correctly classify lesions by endoscopy with regard to their
infiltration depth are very limited.'* We therefore conducted an
interobserver study on images of a large number of patients with T1
BE carcinoma, including therapeutic recommendations of ESD

versus EMR.

Key summary

Established knowledge on this subject

e Endoscopic resection of early Barrett cancer has been
established as the standard for certain histologic (low
risk) subtypes. The choice of the resection method is less
clear and not evidence-based, but guidelines recommend
piecemeal endoscopic mucosal resection (EMR) for pre-
neoplastic and early mucosal lesions and en bloc endo-
scopic submucosal dissection (ESD) for more advanced
early tumors. Such an approach however rests on the
endoscopist’s ability to differentiate between these two

stages of early neoplasia

What are the significant and/or new findings?

e From our endoscopic database, we selected representa-
tive images of 202 Tla and T1b early Barrett cancer
treated endoscopically and showed them to 9 experi-
enced endoscopists in the area of Barrett neoplasia.
These experts failed in reliably differentiating between
T1a and T1b with a low kappa value (0.41) and also
differed in their recommendation of the endoscopic
resection method. In the subgroup of invisible or flat
neoplasia, results were somewhat better, with better
resection outcomes when treated by EMR. Further
studies have to analyze whether such an allocation
strategy will work, that is, to limit EMR to these lesions
and treat the remaining ones by ESD

PATIENTS AND METHODS

Patients and data retrieval

Records from all patients treated endoscopically (ESD or EMR) with
BE associated neoplasia between 2009 and 2022 were retrieved
from the endoscopy database at our center (Department of Inter-
disciplinary Endoscopy at University Hospital Hamburg-Eppendorf).
Only patients with post resection cancer histology and adequate
lesion images were analyzed, see Figure S1. Expert gastrointestinal
pathologists assessed the samples and reported the final diagnoses.
The invasion depth of cancer was classified according to the Japanese
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classification of esophageal cancer and was measured in microns,*?
differentiating between Tla cancer involving the mucosal layer
(=T1m) only and Ti1b cancer with submucosal infiltration
(=T1sm1<500 um/sm2<1000 pum/sm3).

Image selection

Adequate images of the lesions were selected by a fellow with
1 year of intensive BE training who was not part of the panel
of reviewers. All images were captured using a high-definition
gastroscope (Olympus Corp. Europe, Hamburg, Germany), in-
cluding assessments of dye- (acetic acid) or virtual based chro-
moendoscopy (NBI/BLI). From each resection case selected, the
three to four best endoscopic images demonstrating the lesion in
overview (including surrounding BE) and close up views were taken,
following in-house standards to take images. 202 resection cases
with 700 adequate lesion images (110 ESD with 361 images + 92
EMR with 339 images) were pooled in the high-quality format and
inserted into a Microsoft PowerPoint slide presentation with a
white background. Each case was numbered and randomized.
Assigned file size and format were preserved during this process

without compromising image quality.

Experts review and interpretation of images

These image cases as well as clinical (age, sex, BE length) and pre-
procedural biopsy information including cancer grading were
reviewed by 9 BE experts (6 external and 3 internal who had done
the resections, in one hospital), with experience in managing Barrett
esophagus of at least 5 years and in >100 BE resections (50 ESD, 50
EMR) and had a track record of publications in the area of BE (see
literature list in the Appendix). All experts were blinded to the final
resection technigue chosen and the final histopathological results. All
reviewers received a standardized scoring sheet for each case (total
202) for the assessment of: Paris classification (including a schematic
drawing for each case to remind the rater of the different morphol-
ogies), histopathological diagnosis Tla versus Ti1b, Tlbsm1 or
deeper, confidence level, recommended resection technique and
reason for choosing of the technique (see CRF and Figures S1 and S2
in the Supporting Information S1). Criteria to diagnose T1b versus
T1la were based on subjective assessment (tumor bulkiness or
depression/ulceration indicating T1b, size >2 cm, lesion hardness
etc.) since there are no established endoscopic imaging criteria

published up to now.

Outcomes

The main outcome of the present study was positive (PPV) and
negative predictive value (NPV) of experts to correctly diagnose

stage T1b (submucosal) versus T1a (mucosal infiltration).

Secondary outcomes were:

e Subgrouping of T1b cases into T1b-sm1 (500 pum or less) versus
deeper infiltration (T1b sm2/3), that is, for expert assessment the
differentiation between T1b sm2/3 versus T1b sm1 plus T1a. This
reflects current guidelines.®

e The choice of the resection technique, EMR or ESD, or, if deemed
necessary, surgery, as recommended by experts on the basis of the
above images.

e Paris classification by experts.*>**

e Interobserver variability (kappa values) of the above parameters
using the Fleiss-Kappa method. According to Landis & Koch®® we
adhered to the following categorization: 0.20: slight; 0.21-0.40:
fair; 0.41-0.60: moderate; 0.61-0.90: substantial; 0.81-1: almost

perfect.

Statistical analysis and IRB

Baseline characteristics are reported as mean with standard deviation
(SD) for continuous variables, median with 15t and 3™ quartile (IQR)
for categorical variables, and frequencies and percentages for binary
variables. Accuracy, predictive values, sensitivity and specificity were
calculated stratified by experts and reported with 95% confidence
intervals (95% CI). Overall sensitivity and specificity were estimated
using a random-effects meta-analysis for diagnostic test accuracy and
visualized within forest plots. In addition, interobserver agreement
was estimated by calculating Fleiss' kappa-statistic with bias-
corrected bootstrapped 95%-confidence intervals. Analyses were
performed using Stata 18¢ (StataCorp. 2023. Stata Statistical Soft-
ware: Release 18. College Station, TX: StataCorp LLC).

The clinical study was approved by the local ethics committee for
the publication of quality assurance data (Hamburg Chamber of
Physicians, PV 2022-300223-WF). Images were pseudonymized for
external assessment.

RESULTS
Patient characteristics

The flow sheet of the selected study cases is shown in Figure S1. Of 560
cases extracted from the database, 149 were excluded since they were
part of a current randomized trial of ESD versus EMR (NCT03427346),
116 had final histology other than cancer in the resection specimen
(including HGD only), and the remaining excluded cases had other
reasons such as mainly insufficient photographic quality. Only cases
with endoscopic resection were included, but 44/202 (21.8%) cases
were operated secondarily, mostly for oncologic reasons (R1 resection
and/or high-risk lesions, see below). Characteristics of the 202 patients
are shown in Table 1 and Table S1. Age (67 years) and sex distribution
(>80% male patients) as well as BE length (55% long BE) were within

expected ranges. Resection techniques chosen in clinical practice at
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TABLE 1 Baseline demographics of included patients, resection technique and results (for further details see Table S1).

Patient and Barrett details

Sex, male, n (%) 166 (82.2%)

Age, years, mean (+SD)/median (IQR) 66.9 + 10.7
68 (59-75)
Number of images, median (IQR) 4 (3-4)
Circular extent (C), cm, median (IQR) 1.0 (0.0-5.0)
Tongue extent (M), cm, median (IQR) 4.0 (2.0-7.0)

LSB (M = 3 cm or more), n (%) 109 (54.8%)
Actual resection technique

EMR 92

ESD 110
Complete/RO resection

Deep margins 168 (83.2%)

Deep and lateral margins 164 (81.2%)

All cases (202)

T1a cases (148) T1b cases (54)*

122 (82.4%) 44 (81.5%)

66.8 (10.6) 67.2 (11.2)
68 (59-75) 70 (59-76)
4 (3-4) 4 (3-4)

1.0 (0.0-4.0) 2.0 (0.0-6.0)
3.0 (20-7.0) 5.0 (2.0-7.0)

76 (52.4%) 33 (61.1%)
73 19
75 35
135 (91.2%) 33 (61.1%)

131 (88.5%)° 33 (61.1%)

2of those 35 were T1sm1 (500 m or less) and 19 T1sm2/3.
b4 patients with T1a had positive lateral margins.

FIGURE 1 Examples of two different lesions resected with endoscopic submucosal dissection. Upper row shows three different lesion
images of mucosal cancer (T1a), lower row shows three different lesion images of submucosal invasive cancer (T1b).

our center were almost equally distributed. Table S2 shows the overall
results for all parameters summarized as classified by all 9 raters.
Figure 1 shows endoscopic image examples for histologic stage T1la
and stage T1b.

Lesion assessment for infiltration depth (T1b vs. T1a;
main outcome)

Figure 2 (and Table S3) show the results for the staging classifica-
tion by the 9 experts with regard to histologic tumor infiltration

depth, which they were asked to predict. Accuracy and positive and
negative predictive values to recognize T1lb versus Tla as main
outcome parameters were variable: Accuracy rates were between
60.4 (95% Cl: 53.3, 67.2) and 73.1% (95% Cl: 66.3, 79.2). Sensitivity
and specificity are also shown in Figure 2. Kappa value was 0.41
overall (95% Cl: 0.34, 0.47) and thus on the border between low
and moderate.

Furthermore, we (as a secondary outcome) aimed at subdiff-
erentiating the T1b cases into sm1 versus sm2/3, thus shifting T1sm1
histology into the low-risk group as per recent guidelines®; results are
also shown in Figure 2 and Table S3. For the new cut-off (T1b sm2/3
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TlbvsTla
Kappa over all experts 0.41 (95% Cl: 0.35, 0.47)

Negative predictive value (95% Cl)

80.3% (73.0%, 86.3%
79.1% (71.4%, 85.6%
79.8% (71.3%, 86.8%
80.6% (72.6%, 87.2%
80.9% (73.3%, 87.1%
77.8% (70.8%, 83.9%
77.7% (70.1%, 84.1%
82.3% (74.6%, 88.2%
80.3% (72.3%, 86.8%

Expert Positive predictive value (95% Cl)
1 —— 48.9% (33.7%, 64.2%)
2 —— 40.8% (27.0%, 55.8%)
3 — 35.2% (25.3%, 46.1%)
4 —o— 37.7% (26.9%, 49.4%)
5 —— 43.1% (30.8%, 56.0%)
6 —— 48.6% (31.4%, 66.0%)
7 —— 38.9% (25.9%, 53.1%)
8 —— 43.7% (33.9%, 56.0%)
9 —— 37.8% (26.8%, 49.9%)
(

Overall ’

0 20 40 60 80 100

40.7% (36.7%, 44.8%)

)
)
)
)
)
)
)
)
)
)

79.8% (77.5%, 81.9%

0 20 40 60 80 100

TilbvsTla
Kappa over all experts 0.41 (95% Cl: 0.35, 0.47)

Expert Sensitivity (95% Cl) Specificity (95% Cl)
1 42.3% (28.7%, 56.8% - 84.1% (77.2%, 89.7%)
2 40.8% (27.0%, 55.8% - 79.1% (71.4%, 85.6%)
3 57.4% (43.2%, 70.8% - 61.5% (53.1%, 69.4%)
4 54.7% (40.4%, 68.4% — 67.6% (59.4%, 75.0%)
5 51.9% (37.8%, 65.7% -+ 74.8% (67.0%, 81.6%)
6 31.5% (19.5%, 45.6% -~ 87.8% (81.5%, 92.6%)
7 38.9% (25.9%, 53.1% - 61.5% (53.1%, 69.4%)
8 57.4% (43.2%, 70.8% o 72.8% (64.8%, 79.8%)
9 52.8% (38.6%, 66.7% ] 68.9% (60.8%, 76.3%)
Overall 47.5% (40.8%, 54.3% ¢ 75.7% (69.9%, 80.7%)

0 20 40 60 80 100

0 20 40 60 80 100

FIGURE 2 Sensitivity, specificity and interobserver agreement (kappa) for the prediction of infiltration depth using two definitions/cutoffs
(see text): T1b versus T1a (upper graph) and T1b > sm2 versus Thsm1/T1a.

vs. Tlbsm1 plus T1a), accuracy rates of experts appeared better,
ranging from 69.6% (95% Cl: 62.7, 75.9) to 90.1% (95% Cl: 84.9,
93.9), but kappa values were worse (overall kappa 0.27; 95% Cl: 0.19,
0.36); see details in Figure 2.

Lesion assessment for Paris classification (secondary
outcome)

In their assessment of lesion morphology according to the Paris
classification, wide variations were seen between raters; the overall

kappa value for the Paris classification was moderate with 0.51

(95% Cl: 0.44, 0.60); details can be found in the Table S4. Flat and
invisible lesions (Paris 1IB) were not better discriminated from
elevated (Paris | and 11A) and excavated lesions (Paris IIC, IIA + C,
I11); results were even worse, with a kappa of 0.37 (95% Cl:
0.32, 0.42).

Recommendation of resection technique (secondary
outcome)

Of the study patients, 110 (54.5%) were treated by ESD and 92 (45.5%)
by EMR. In their recommendation whether to use ESD or EMR, experts
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Sm2-3 vs Tla/HGD/Sm1
Kappa over all experts 0.27 (95% ClI: 0.19, 0.35)

Expert Positive predictive value (95% CI) Negative predictive value (95% Cl)
1 — 25.0% (0.6%, 80.6%) 91.5% (86.5%, 95.1%)
2 —— 27.8% (9.7%, 53.5%) 93.3% (88.2%, 96.6%)
3 - 13.6% (6.0%, 25.0%) 93.0% (87.4%, 96.6%)
4 —— 20.0% (4.3%, 48.1%) 91.2% (86.0%, 94.9%)
5 —r— 30.0% (6.7%, 65.2%) 91.4% (86.5%, 95.0%)
6 ———————  75.0% (19.4%, 99.4%) 91.7% (86.8%, 95.2%)
7 —— 15.4% (1.9%, 45.4%) 91.0% (86.0%, 94.7%)
8 —— 22.2% (8.6%, 42.3%) 92.5% (87.5%, 95.9%)
9 —— 25.0% (7.3%, 52.4%) 91.9% (87.0%, 95.4%)
( (

Overall ’

0 20 40 60 80 100

21.1% (14.8%, 29.2%)

91.1% (90.4%, 93.1%)

0 20 40 60 80 100

Sm2-3 vs Tla/HGD/Sm1
Kappa over all experts 0.27 (95% ClI: 0.19, 0.35)

Expert Sensitivity (95% Cl) Specificity (95% Cl)
1 - 5.9% (0.1%, 28.7%) * 98.3% (95.1%, 99.6%)
2 T 31.2% (11.0%, 58.7%) - 92.1% (86.9%, 95.7%)
3 — 44.4% (21.5%, 69.2%) - 72.1% (65.0%, 78.5%)
4 —— 15.8% (3.4%, 39.6%) 4 93.2% (88.5%, 96.4%)
5 —— 15.8% (3.4%, 39.6%) * 96.1% (92.1%, 98.4%)
6 —— 15.8% (3.4%, 39.6%) * 99.4% (96.9%, 100.0%)
7 — 10.5% (1.3%, 33.1%) 4+ 94.0% (89.5%, 97.0%)
8 ——— 31.6% (12.6%, 56.6%) -+ 88.4% (82.8%, 92.7%)
9 —— 21.1% (6.1%, 45.6%) <4 93.4% (88.8%, 96.5%)
Overall ’ 19.8% (12.4%, 30.0%) ‘ 94.3% (89.3%, 96.9%)

0 20 40 60 80 100

FIGURE 2 (Continued)

recommended EMR in 52.1% of all cases on average and ESD in 41.7%
(Table 2). There was a wide variance in the recommended therapy.

Data shown in Table 2 (right sided columns) were also based on
the assumption that the “correct” treatment allocation would be
T1a = EMR and T1b = ESD; this correlation was weak with again a
wide range of expert assessments. Table S5 shows the reasons why
the examiners chose ESD over EMR, although they often chose not to
specify their decisions; again, variability was substantial here as well:
For example, the reason “infiltrating/ulcerative” was ticked between
23.5% and 70%.

Expert recommendation for primary surgery was given in a
mean of 10.5 (5.2%) cases. Surgery had been performed in

the actual patients in the two centers in 44 cases (21.8%),

0 20 40 60 80 100

mostly secondarily and for oncologic reasons in lesions diagnosed
as high-risk histologically after removal (42; 95.5%) and only in
few cases (2; 4.5%) for complications; details are shown in
Table Sé.

Figure 3 shows the correlation of the Paris classification and
recommended resection technique, which appear to be more homo-
geneous. In addition, in a post hoc analysis, we wanted to know
whether in certain seemingly “early” lesion morphologies such as
invisible or flat ones (Paris 1IB) the performance of raters was better
and their recommendations more homogeneous. Therefore, we made
the assumption that only lesions described as invisible or flat (Paris I1B)
should lead to an EMR recommendation and could end up in a high rate

of T1a histology and RO resection. As shown in Table S7, such flat
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lesions (Paris 11B) were diagnosed in 18%-33% of all cases by experts,
and of those cases, EMR was recommended in more than 80% by most
experts, resulting in T1a stage cancers and RO resections again >80%.

Influence of raters

In none of the assessments including the primary and secondary
study outcomes shown below, the three “internal” raters (raters
5,6,7) were in any way better or different than the remaining
“external” raters (see Table 2 and Tables S2-5) Furthermore, the
resection cases were done in one center, so that the internal raters
could have known their own cases only.

Raters were also asked about their performance routine (% of ESD
vs. EMR) in their own practice in the last 5 years. The % of ESD versus
EMR did not correlate with their recommendations (Table S8 and
Figure S3).

DISCUSSION

Our study shows, that, on the basis of endoscopic images, prediction
of cancer infiltration depth in early Barrett cancer is difficult, if not
impossible, and this reflects back negatively on the agreement on the
appropriate resection technique (EMR or ESD). In every BE cancer
considered possibly suitable for endoresection, there are two de-
cisions to be made: a) whether the lesion is endoscopically fully (RO)
resectable at all, and b) if so, which technique, ESD or EMR should be
used. These decisions depend not only on the option to technically
completely resect the lesion with free (basal) margins but also on the
oncologic requirements based on final histology, possibly requiring
secondary surgery or other adjuvant treatment. The latter is deter-
mined by histologic risk factors, which mostly relate to an increased

risk of lymph node metastases. Therefore, certain oncologic limita-
tions of a “curative” endoresection exist despite of technical resec-
tion success reflected by complete/RO resection. The superiority of
one technique like ESD to provide better RO resection is thus
counterbalanced by oncologic limitations, that is, a complete (RO)
resection is not necessarily an oncologic curative resection. However,
some years ago, the so-called low risk criteria - G1/2 grading,
mucosal infiltration, and no lymphovascular invasion, were widened
in guidelines,?® based on initial data by the Wiesbaden group,”-?
followed by others.® More recently, low risk criteria were even
further expanded by data from the Netherlands.?° This may reflect
back on the clinical utility of resection techniques, which may become
even more important if the diagnosis of high-risk lesions does not
necessarily lead to secondary surgery but could be treated by adju-
vant therapy within multimodal protocols.

Estimated probability of treatment ESD
(reference EMR)

O_
T T T T T T 1
I-polypoid I-sessile 1I-A 1I-B 1I-C 1I-A+C n

FIGURE 3 Suggested lesion treatment by endoscopic
submucosal dissection (in comparison to endoscopic mucosal
resection as reference) by experts in correlation with lesion
morphology as assessed by the experts.

TABLE 2 Recommended resection techniques and their correlation with final T stage; it is assumed that for T1a lesions, EMR can be used
and ESD represents a possible “overtreatment”, while for tumors with submucosal infiltration, ESD should be the technique of choice due to
possible deeper resection and EMR is regarded as undertreatment; surgery recommendations are not included here.

Expert recommendations in all

cases “Adequacy” of recommendation as compared to post-resection histology in all cases
N EMR ESD “Correct” treatment “Correct” treatment “Overtreatment” “Undertreatment”

Expert (202) recommendation recommendation EMR = T1la ESD =T1b ESD =Tla EMR =Ti1b
1 202 139 (68.8%) 63 (31.2%) 112 (80.6%) 27 (42.9%) 36 (57.1%) 27 (19.4%)

2 190 133 (70%) 49 (25.7%) 108 (81.2%) 23 (46.9%) 26 (53.1%) 25 (18.8%)

3 201 30 (14.9%) 132 (65.7%) 28 (93.3%) 34 (25.8%) 98 (74.2%) 2 (6.7%)

4 201 108 (53.7%) 85 (42.3%) 92 (85.2%) 33 (38.8%) 52 (61.2%) 16 (14.8%)

5 202 132 (65.3%) 69 (34.2%) 108 (81.8%) 29 (42%) 40 (58%) 24 (18.2%)

6 202 102 (50.5%) 96 (34.2%) 86 (84.3%) 34 (35.4%) 62 (64.6%) 16 (15.7%)

7 201 125 (62.2%) 76 (37.8%) 101 (80.8%) 30 (39.5%) 46 (60.5%) 24 (19.2%)

8 201 104 (51.7%) 71 (35.3%) 89 (85.6%) 29 (40.8%) 42 (59.2%) 15 (14.4%)

9 201 74 (36.8%) 118 (58.7%) 61 (82.4%) 34 (28.8%) 84 (71.2%) 13 (17.6%)

Note: See text for details.
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For all these reasons, the decision, whether there should be an
overall preference for one resection method, namely EMR (which is
available more widely) or ESD (which is believed to provide better RO
resection rates, but is more difficult and risky), cannot be based on
solid evidence as yet, since there is no prospective randomized trial
with sufficient case numbers to provide reliable oncologic outcome
data; only one small RCT looked into RO resection rate, but was not
powered for outcome.?! Experts and guidelines therefore suggested
a tailored approach, that is, that more advanced lesions should be
treated by ESD, while superficial and flat lesions (as well as those
with HGD only) can be treated by EMR.Z2%¢ Naturally, such a
differentiated approach largely depends on full histology, which is
available only after endoscopic therapy. Thus, any primary treatment
allocation rests on the endoscopist’s ability to predict the depth of
invasion before resection; alternative techniques such as endoscopic
ultrasound and CT have been shown to be mostly insufficient in these
early stages.® 1° There are only very few smaller papers on endo-

E'%22. more data are available on early

24-26

scopic staging ability in B

esophageal squamous cell cancer,?® gastric and colorectal can-

Cer’27731

predominantly in the Japanese literature. In early BE cancer,
ours is the first larger study to look into this issue in a systematic
approach on a large dataset of images of early BE carcinoma in stages
T1la (m) and T1b (sm) from 202 patients. We showed that the
endoscopic aspect is not reliable for staging and subsequent treat-
ment decisions.

Some methodological issues and limitations of our study should
be discussed in detail: Our methodology was intentionally different
from other interobserver studies where examiners are usually
completely blinded; we added some patient information including
age and sex as well as BE extent plus the results of pre-resectional
biopsy. We felt that such an approach may be closer to clinical
reality when experts see patients before treatment. Our procedure
of looking at pre-selected images is inferior to experts’ reendo-
scoping patients with a known diagnosis to decide on treatment and
very likely also to videotapes for assessment. However, the first
limitation we share with virtually all similar interobserver imaging
studies published up to now.>2%7 In addition, in only a few of these
studies, videos are assessed, which may also have led to different or
better results. Our study imitates second opinion procedures often
used in reference centers to whom images (and not videos) are sent.
The exclusion of cases from a currently running randomized trial
may be regarded as a further limitation, but we did not want to
compromise later publication of this data. Finally, images were not
taken with the aim of using them in an interobserver study, but at
least to high in-house standards in one of our main areas of clinical
research.

In addition, we involved four physicians (as internal raters from
two centers) who had performed allocation and resection in the cases
used for the study, which on the one hand may introduce a significant
bias. On the other hand, these internal raters were in no way
different or even better in any of the assessments (as would have

been expected), which may underline the unreliability of

classifications and allocations based on the endoscopic aspect.
Finally, case inclusion into this study was by the performance of a
resection procedure, which is naturally a further selection bias, but
only this selection guarantees the reliable gold standard of histologic
work-up of resection specimens. We also observed upgrading of
bioptic histology—which was included in the case of CRFs the raters
obtained—to more advanced forms of neoplasia after resection, a fact
which is well known from the literature.38~4°

Our results show poor predictive values and low to moderate
kappa values of all experts to diagnose submucosal infiltration, and
even more so to differentiate between slight (T1bsm1) and more
advanced (T1b > sm2) submucosal infiltration depths. According to
changing guidelines, we chose two different cut-offs between early
and more advanced T1 lesions: In the first analysis, T1sm1 (defined as
submucosal infiltration <500 um) had been included into the high-
risk category (old classification), and in the second analysis, it was
included in the low-risk category (new classification). In addition,
complete (RO) endoscopic resection has become technically feasible
in more advanced lesions and may then be followed by either risk
stratification using new methods such as laparoscopic lymph node
sampling®* or by adjuvant treatment such as radiochemotherapy.#?+*
As mentioned above, expanded risk criteria of endoresection within
multimodal protocols may render parameters such as RO resection
more relevant. These considerations clearly show that diagnostic
tests have to be adapted to changing therapeutic standards and
requirements.

Variability was lower in classifying lesions according to the
macroscopic Paris classification.** In our study, Paris 1IB was diag-
nosed between 20% and 30%, and Paris IIA in 30%-40% of lesions.
The few papers looking into this issue were controversial, with a
previous paper with all raters from the same working group reaching
excellent kappa values.*> Another Barrett paper, however, looking at
detailed surface features on high resolution images reached kappa
values comparable to ours.®®

In addition, therapeutic recommendations also varied greatly
between experts in our study, and did not seem to correlate with
their daily practice in recent years, that is, raters with a higher ESD
volume did not prefer ESD over EMR and vice versa (data not
shown). On the other hand, even if the raters did not agree well
about Paris lesion categories in general, so-called overtreatment
(ESD in T1a, chosen in 20%-30%) could be considered clinically less
relevant than undertreatment (EMR in T1b, 10.15%). Our assump-
tion, that T1a lesions may best be treated by EMR and T1b cancers
by ESD, was not mirrored by a good agreement among raters, but
may not have been correct in general: Obviously, other factors such
as size, lesion hardness, and lifting after injection may play an equally
important role in selecting the resection technique as the Paris
classification or other macroscopic consideration, similar to experi-
ence and technical proficiency of the endoscopist. All these param-
eters can only be assessed by a live endoscopy and not on images or
videos. On the other hand, deep margins were more often negative in

the ESD cases, which however cannot be directly compared to EMR
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since we intentionally did not compare matched groups. Thus, further
studies are necessary.

As outlined above, variability in the Paris classification was less.
Thus, in invisible or flat lesions (Paris 1IB), raters seemed to reach
better agreements for staging and recommendation of treatment,
although this is a post hoc analysis of a retrospective study and can
only be considered hypothesis generating. However, we still think
that an indirect conclusion from our results could be that—if expert
assessment is unreliable in general - it may be better in these invis-
ible/flat lesions with the consequences of EMR possibly sufficient in
this subgroup. Should this not improve for the remaining lesions, and
the macroscopic aspect not be able to guide the way, then ESD could
be preferred in all other lesions due to a presumably higher oncologic
efficiency with regard to complete RO resection.

In conclusion, even experts in Barrett management could not
reliably predict infiltration depth in early BE cancer stages, and the
interobserver agreement was weak to moderate. This leads to de-
ficiencies in allocating lesions to the “correct” treatment method,
namely superficial (T1a) lesions to EMR, and more advanced ones
(T1b) to ESD. Whether these limitations could be overcome by arti-
ficial intelligence, as some early and preliminary studies suggest, >’
cannot be said as yet; larger and carefully performed studies using
proper histologic gold standards are required. This has to be eluci-
dated in further clinical studies.

From a clinical management standpoint, our results could be
used to guide the way to further studies on lesion allocation using
either method. If only flat/invisible lesions were considered, expert
agreement on the choice of therapy (EMR) was better and outcomes
as well, with an RO resection rate of more than 80%. This concerned
about a quarter of cases. However, this was not the aim of our study;
thus, it cannot be concluded from our data and has to be confirmed
by further trials. The same is true for the assumption that all other
lesions—in which expert staging assessment and interobserver
agreement was poor—could then be treated with ESD as a superior
method for RO resection. Further studies are clearly necessary,
starting with better definitions of lesion morphology and the need for
either resection method or outcomes.
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