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Abstract

We retrospectively collected a series of 82 endoscopically removed early colorectal cancers. Histological specimens were revised
by two gastrointestinal pathologists, performing a re-evaluation of all risk factors for lymph node metastasis. The comparison
between second opinion and first pathological report revealed that lymphovascular invasion and tumor grading showed a lower
level of concordance than other parameters. Our results demonstrated that second opinion modified risk assessment in about 10%
of cases. It was mainly due to a lack in reporting of some parameters at the first diagnosis and a different evaluation in second
opinion for updated guidelines. Considering the subgroup of patients with modified risk assessment, clinical data revealed that
tumors, re-classified as low risk, did not develop lymph node metastasis that, conversely, occurred in patients identified as high
risk by second opinion. In conclusion, second opinion significantly alters risk perception of endoscopically removed early
colorectal carcinomas representing a valuable tool for their appropriate clinical management.
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Introduction

Worldwide implementation of colorectal cancer (CRC)
screening programs has significantly increased the percentage
of tumors endoscopically treated at early stage, and this
amount is expected to rise [1].

Gian Luca Rampioni Vinciguerra and Giulio Antonelli contributed
equally to this work.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s00428-019-02603-y) contains supplementary
material, which is available to authorized users.

>4 Gian Luca Rampioni Vinciguerra
gianluca.rampionivinciguerra@uniromal..it

Faculty of Medicine and Psychology, Department of Clinical and
Molecular Medicine, University of Rome “Sapienza”, Santo Andrea
Hospital, via di Grottarossa 1035, 00189 Rome, Italy

Division of Molecular Oncology, Centro di Riferimento Oncologico
di Aviano (CRO), IRCCS, National Cancer Institute,
33081 Aviano, Italy

Faculty of Medicine and Psychology, Department of Surgical and
Medical Sciences and Translational Medicine, University of Rome
“Sapienza”, Santo Andrea Hospital, 00189 Rome, Italy

Early CRC (eCRC) is classified as pT1 and defined by
invasion limited to the submucosa [2]. In eCRC patients, en-
doscopic resection showed to be safer than surgery, although
lymph node metastasis (pN+) still occurs in 5-15% of cases
limiting its success [3].

Many histological parameters have been proposed to
stratify the pN+ risk and identify lesions that may ben-
efit from additional surgical resection [3, 4]. Despite
improvements in stratification and novel guidelines, an
intrinsic variability in histological analyses, pN+ rates,
and clinical management still exists [5], ascribed to the
lack of standardization and inter-observer agreement in
reporting risk factors [3].

Gastrointestinal pathology is recognized as a critical field
attracting a high rate of diagnostic mistakes and discordances.
Thus, a second opinion has been proposed to minimize possi-
ble misdiagnosis [6]. However, second opinion is rarely re-
ported, although European CRC screening Guidelines suggest
its employment, especially when a surgical resection is con-
sidered [7].

Our aim was to assess how a second opinion affects
clinical management of endoscopically resected eCRC
and which histological risk factors are mostly
influenced.
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Materials and methods
Sample collection and analyses

We retrospectively collected 82 eCRC specimens from pa-
tients who underwent endoscopic resection in our Institute
from June 2006 to December 2017. The study protocol
conforms to ethical guidelines of the 1975 Declaration of
Helsinki and was approved by the local institutional review
board. Clinical, endoscopic, and follow-up data were
recorded.

eCRC was defined by submucosal infiltration [2]. A pa-
thologist (GLRV) performed a systematic revision of H&E
staining from each sample, blinded to the primary diagnosis.
Challenging cases were discussed with a second pathologist
(EP) to achieve consensus.

The examined parameters were polyp architecture, type
of adenoma, grading, and Kikuchi and Haggitt levels, re-
spectively, for sessile/flat and pedunculated polyps, inva-
sion depth, budding, lymphovascular invasion (LV), and
margin status.

Grading was defined according to the percentage of gland
formation: >95% G1, 50-95% G2, <49% G3. Haggitt and
Kikuchi scores were respectively subdivided in four and three
levels as recommended [8, 9].

Invasion depth was measured in millimeters. Budding was
defined as single cell up to four, evaluated in a x 20 power
field at the invasive front and graded in a three-tier system (0—
4 Buds: Bdl; 4-9 Buds: Bd2; > 10 Buds: Bd3) [10].
Involvement of resection margins was considered at or within
I mm [11].

Statistical analyses

Data were reported as mean (£S.D.) or median (with range).
The weighted Kappa statistic test (quadratic weights) was
used to quantify inter-observer agreement between first diag-
nosis and second opinion. The values of Kappa strength
agreements and intra-class correlations were interpreted as
follows: <0.20 poor, 0.21-0.40 fair, 0.41-0.6 moderate,
0.61-0.80 sufficient, and 0.81-1.00 satisfactory agreement
[12]. Statistical analysis was performed using MedCalc 18.3
statistical software.

Results

Our cohort comprised 82 cases of e€CRC (48.8% female; mean
age 67.5+10.9 years), the majority of them derived from the
sigmoid-rectum tract (73.2%) (Table 1).

A non-homogeneity in reports was present, and some eval-
uations were missing. Grading and resection margins were
reported in 96.3% and 100% of cases, respectively, while
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Table 1 Clinical parameters and risk assessment are summarized

Clinical parameters

Patients 82
Sex Male 42 (51.2%)
Female 40 (48.8%)
Age Mean (years old) 67.5
SD +10.9
Tumor site Right bowel 10 (12.2%)
Left bowel 10 (12.2%)
Sigmoid rectum 62 (75.6%)
Risk stratification (first diagnosis) High risk 51 (62.2%)
Low risk 31 (37.8%)
Risk stratification (2nd opinion) High risk 47 (57.3%)
Low risk 35 (42.7%)
Polyp size Mean (mm) 19.42
SD +10

invasion depth and Haggitt/Kikuchi levels were considered
in 65.9% and 2.4% of cases. In two cases, invasion depth
was described (e.g., “superficial invasion of submucosal
layer™) but not measured. Budding was specified in 23.2%
of cases as “positive” or “negative.”

In second opinion, all risk factors were expressed. Risk
stratification was evaluated according to guidelines [13] for
first and second opinions (Table 2).

As a result of the first diagnosis, 51 of 82 (62.2%) pa-
tients were considered at high risk and underwent addition-
al surgical resection. One of them (2%) resulted pN+. The
others 31 of 82 (37.8%) were considered low risk and
underwent clinical follow-up with one evidence of nodal
recurrence (1/31, 3%).

When second opinion was performed, 2 of 31 (6.45%) low-
risk patients were reconsidered as high risk, including the case
with nodal recurrence (Fig. 1), previously underestimated due
to a poorly differentiated infiltrative component not reported
in the first diagnosis.

Conversely, 6 of 51 (11.8%) of patients originally clas-
sified with a high-risk lesion were reconsidered as low
risk: in 2 cases, class modification was ascribable to a
different evaluation of grading and margin status. The
remaining 4 cases were modified by Haggitt level evalu-
ation and tumor budding. A second opinion description of
a low (i.e., 1 or 2) Haggitt level, not reported in the first
diagnosis, reduced the perceptive risk of LNM with infil-
tration depth ranging from 1 to 2 mm. In the same way,
tumor budding originally reported only as “positive,” up-
on second opinion was appropriately evaluated as Bdl,
using the three-tier system in which only Bd2-3 lesions
are considered as high risk. To date, none of these patients
has developed recurrences.
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Table 2  Histological parameters are reported and their concordance between the first diagnosis and the evaluation derived by second opinion

Histological parameters Not reported in Reported in first Concordance with  4-factor* k-factor®*
first diagnosis  diagnosis second opinion
Polyp architecture 23 (28.0%) 59 (72.0%) 48 (81.3%) N/A N/A
Type of adenoma 16 (19.6%) 66 (80.5%) 59 (89.4%) N/A N/A
Tumor grading 3 (3.7%) 79 (96.3%) 74 (93.7%) 0.73 £0.08 (95% C10.56-0.90) 0.73 +0.08 (95% CI 0.56-0.90)
Depth invasion 28 (34.1%) 54 (65.9%) 53 (98.1%) 0.73 £0.07 (95% C10.60-0.91) 0.92 +£0.05 (95% C10.80-1)
Haggitt/Kikuchi 80 (97.6%) 2 (2.4%) 2 (100%) N/A N/A
LV 15 (18.3%) 67 (81.7%) 61 (91.0%) 0.30 £0.11 (95% C10.07-0.53) 0.60 +£0.12 (95% CI 0.36-0.84)
Pn 82 (100%) 0 (0%) 0% N/A N/A
Budding 63 (76.8%) 19 (23.2%) 19 (100%) N/A N/A
Margin of resection 0 (0%) 82 (100%) 78 (95.1%) 0.82 +0.07 (95% C10.69-0.97) 0.82 +0.07 (95% CI 0.69-0.97)

*k-factor is calculated considering all cases (lack of information in the first diagnosis is interpreted as a divergent result)

**ffactor is calculated considering only cases in which the analyzed parameter is expressed in the first diagnosis

Concordance level

Considering only cases in which risk parameters were
expressed both in the first and second opinions, the con-
cordance levels expressed by Kappa strength were high
(Table 2).

In detail, concordance strength was satisfactory for depth
of invasion and resection margin status, and sufficient for LV
and tumor grading.

Discussion

This study was a useful internal quality control of our
Pathology Unit, since concordance levels between first diag-
nosis and second opinion range from sufficient to satisfactory.
The small gap between the evaluations could be overcome by
apathologist training that could represent a valid alternative to
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the second opinion in an institution where inter-observer con-
cordance is satisfactory.

From a clinical point of view, second opinion modified risk
stratification and clinical management in about 10% of eCRC.
The discrepancy between the high level of concordance and
the significant impact on risk-assessment could be attributed
both to a lack in reporting of some parameters at the first
diagnosis and to their different evaluations based on new
guidelines.

Indeed, tumor budding represents an emblematic example:
its simple description, without any grade, puts Bd1l and Bd3
lesions at the same level, leading to a misinterpretation of
patients’ risk. The second opinion, where guidelines from
the International Tumor Budding Consensus Conference of
2016 [10] were adopted, permitted minimizing the risk per-
ception of Bd1 tumors.

Interestingly, we observed how reporting the Haggitt’s lev-
el is helpful for a proper interpretation of infiltration depth,

High Risk
High>Low Risk
Low>High Risk
Low Risk

Second opinion
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sometimes scaling down a risk perception initially classified
as high.

Thus, in a percentage of lesions firstly considered high risk,
second opinion appears to prevent overtreatment.

Conversely, our revision highlighted an increased risk in
two cases, showing clearly how second opinion better refines
patients who benefit from surgery, preventing a dismal out-
come of LN.

Our results underline the difficulties in risk stratification,
encouraging to expand consensus on pathology reports.
Indeed, a low accuracy results in misclassification and im-
pinges on economic gains and patients’ quality of life
achieved by a conservative approach [14]. Moreover, we
showed how many variables were missing. This flaw could
not only undermine the prognosis of patients, but also reduce
the possibility of data pooling and analysis of literature re-
ports. Accordingly, we proposed a form to standardize
eCRC report in order to simplify the risk assessment
(Supplementary 1). Further studies will verify the impact of
this tool on inter-observer agreement in our institution.

In conclusion, our data showed how nearly 10% of endo-
scopically resected eCRCs in daily practice would benefit
from a pathological second opinion, significantly influencing
clinical decision making even in institutes where a high level
of concordance is achieved. Systematic implementation of this
practice, as seen in other fields of pathology, may help clini-
cians and patients in making a more informed management
choice.
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