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Abstract

Background: The management of axillary lymph nodes in early-stage breast cancer
patients has changed considerably, with the primary focus shifting from the examina-
tion of sentinel lymph nodes (SLNs) to toward the detection of all macro-metastases.
However, current methods, such as touch imprint cytology (TIC) and frozen sections,
are inadequate for clinical needs. To address this issue, we proposed a novel miniatur-
ised epifluorescence widefield microscope (MEW-M) to assess SLN status intraopera-
tively for improved diagnostic efficiency.

Methods: A prospective, side-by-side comparison of intraoperative SLN evaluation
between MEW-M and TIC was performed.

Results: A total of 73 patients with 319 SLNs consecutive enrolled in this study.
MEW-M showed significantly superior image quality compared to TIC (median
score 3.1 vs 2.1, p<0.0001) and had a shorter time to issue results (10.3 vs 19.4min,
p<0.0001). Likelihood ratio analysis illustrated that the positive likelihood ratio value
of MEW-M compared with TIC was infinitely great vs 52.37 (95% Cl, 21.96-124.90) in
model 1 (classifying results into negative/positive), infinitely great vs 52.37 (95% Cl,
21.96-124.90) in model 2 (classifying results into macro-metastasis/others, and TIC
results followed the same classification as model 1), respectively. Similarly, the nega-
tive likelihood ratio values of MEW-M compared with TIC were 0.055 (95% Cl, 0.018-
0.160) and 0.074 (95% Cl, 0.029-0.190) in model 1; and 0.019 (95% ClI, 0.003-0.130)
vs 0.020 (95% Cl, 0.003-0.140) in model 2, respectively.

Conclusions: MEW-M is a promising technique that can be utilised to provide a rapid
and accurate intraoperative assessment of SLN in a clinical setting to help improve

decision-making in axillary surgery.
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1 | INTRODUCTION

Over the last few decades, management of the axilla in early-stage
breast cancer has focused on de-escalation surgery,? with the aim
of improving patients' quality of life while ensuring their survival.2
Sentinel lymph node biopsy (SLNB) is the best practice in terms
of the standard of care for most clinical node-negative patients,s’4
since it has a lower morbidity than routine lymphadenectomy® and
similarly avoids unnecessary reoperation due to undetected sentinel
lymph node metastases.®

Intraoperative evaluation of sentinel lymph node (SLN) metas-
tasis status is mainly performed using touch imprint cytology (TIC)
and frozen sections (FS).7'8 However, most centres in the UK still
rely solely on traditional histopathological examination, which may
necessitate delayed axillary clearance in up to 25% of patients.?
The reason for this is that the current intraoperative detection
methods are not well suited to meet clinical needs.'® FS requires
time and is a labour-intensive process, making it unsuitable for
real-time decision-making.“‘12 By contrast, TIC is considered the
best available method for intraoperative SLN evaluation,*® with
the advantages of there being minimal tissue preparation require-
ments and no need for expensive equipment, and the fact that it
is a faster alternative to FS that is equally accurate.”” 41> Never-
theless, a higher false-positive rate has been recorded, resulting
in unnecessary axillary lymph node dissection in 15.5% of cases,
according to the latest guidelines.® This phenomenon could be due
to its lower ability to identify metastatic lesions that are less than
2mm in diameter.®%®

To address this issue, we conducted a prospective side-by-side
comparison of the intraoperative performance of SLNs between
a novel non-destructive cell microscopic (MEW-M) technique and
TIC to demonstrate the feasibility and diagnostic efficiency of
MEW-M in the intraoperative assessment of human breast cancer
SLN status.

2 | MATERIALS AND METHODS

2.1 | Patients and design

This prospective ex-vivo diagnostic test was conducted at the Fudan
University Shanghai Cancer Center (FUSCC) and was approved by
the local Institutional Ethics Committee. Diagnostic results from
different techniques were obtained using a blinded design, and all
patients provided written informed consent. Seventy-three women
with early breast cancer treated with SLNB were consecutively en-
rolled in this study between September 2022 and January 2023. Pa-
tients younger than 18years of age were excluded from this study.
Additional exclusion criteria were T3/T4 tumour, absence of MEW-
M, or touch imprint cytology interpretation. A mutually blinded
design was applied to the interpretation of the MEW-M and TIC
results.

2.2 | Miniaturised epifluorescence widefield
microscope system

MEW-M (MDS-1000; Dendrite Precision Medical Ltd.) is a modified
real-time miniaturised epifluorescence microscope that generates a
pseudo-histological image. It is an iterative model from DiveScope
(Micro Control Instruments)”” with an anti-shake performance. The
MEW-M system consists of an image acquisition system, light emit-
ting diode (LED) light source, camera readout, and monitor (a diagram
of the MEW-M architecture is presented in Figure S1A). The LED laser
source transmits light to the camera for readout via a fibre optic cou-
pler and a scanning delivery fibre. The blue laser light (475nm wave-
length) focuses the sample at a depth of 50um with a field of view
(FOV) of 0.5mm and a zoom range of 500x to 1280x. To allow for

hand-held operation, the lens is 14 cm in length and 3mm in diameter.

sd11y) suonIpuog pue swial ay} 99s *[£202/0L/60]

uo Aueaqiq auluQ AsjiM ‘ABojouyda] JO Austaniun 1adie] jeuoneN Ag "ZLEESLMI/LLLL OL/Iop/wod As|im Aieaqijduljuo//:sdiiy wol) papeojumoq ‘0 ‘€20Z '‘€0E€ZS9EL

Additionally, the optical image stabilisation (OIS) design, coupled with
a resolution of up to 0.5pm and 60frames/s, enables high-resolution
real-time imaging. A 4mm diameter sterile sheath is also present,
protecting the lens from contamination and maintaining a consistent

=

distance between the tip of the zoom lens and the tissue surface f
optimal imaging quality. Probing tissue requires the use of sodiu
fluorescein and methylene blue (Patent ID: CN113358614A), whi
work through dyeing mechanisms. (The staining procedure is show:
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in Figure S1B.) Sodium fluorescein is an active fluorescent dye th
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uses an aqueous solution to mark the outlines of cells, enhancing the
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visualisation. In contrast, methylene blue, an alkaline fluorescent dy

stains the nucleus of cells, increasing the contrast between the t
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mour and surrounding tissue due to the tumour's abundant deoxyril&
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onucleic acid.*® The image acquisition system receives and process
the emitted green light (530nm wavelength) from stained tissue an
displays it on the monitor as an image (1920 x 1080 pixels) with twi

colour sets to choose from: black and white, or black and green.
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2.3 | Touch imprint cytology sample
processing and diagnosis

The surgeon performed the standard blue-dye method for SLN iden-
tification®”; 2mL of methylene blue dye was injected into the upper
outer quadrant of the breast region after the induction of anaes-
thesia. SLNs were immediately harvested and sent to the pathology
department for intraoperative diagnosis. SLNs with a diameter of
less than 4mm were bisected, whereas the remainder were seri-
ally sectioned (2-3mm each) along the short axis by the cytologist
on the grossing bench. Each cut surface of the same lymph node is
touched to the same slide. Haematoxylin-eosin (H&E) staining was @
used for the TIC samples, which were then evaluated by a dedicated
cytologist (Ren F) who assigned each case to one of two possible
diagnostic categories: SLN-negative or SLN-positive (contains sus-
picious cell clusters) for metastatic disease. If any TIC was positive
for metastatic disease, an immediate axillary lymph node dissection
(ALND) was performed.
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2.4 | Miniaturised epifluorescence widefield
microscope image acquisition and interpretation

A junior pathologist (Yang LR) performed all procedures in the
cytology lab and was trained for an hour in imaging acquisition
and diagnosis. We streamlined the processes of sample prepa-
ration and interpretation to expedite them. Figure 1 shows the
key points of the assembly line operation. When the specimen
contained more than one lymph node, the sections were stained
at the same time. Furthermore, the ‘scan and interpret’ principle
was applied, wherein the size of metastatic foci was estimated
by superimposing the microscopic FOV (each FOV is 0.5mm in
diameter). Lesions exceeding or equal to 2mm in diameter were
labelled as macro-metastases, those less than 0.2 mm as isolated
tumour cells, and the rest as micro-metastases.?® The MEW-M
image acquisition and interpretation was carried out as follows:
(1) 0.2% sodium fluorescein and 1% methylene blue solution were
prepared by diluting 0.9% sodium chloride; (2) the most suspi-
cious slice (characterised by greyish-white spots) of each lymph
node was selected; if it was not possible to identify the most sus-
picious slice, the lymph node section with the largest diameter
line was selected; (3) the slice was sprayed with diluted sodium
fluorescein solution for 1.5min, then washed with physiological
saline; (4) the slice was sprayed with diluted methylene blue solu-
tion for 30s, then washed with a salt solution; (5) interpreting the
images on the monitor while scanning, the pathological status of
the SLNs was classified as negative (no carcinoma cells), lesions
less than 2mm, or macro-metastases (larger than 2 mm metasta-
sis). Two images of the metastatic area in the positive group and
each image of the cortical and medullary areas in the negative
group were captured and saved, and the interpretation results
were recorded.

The diagnostic comparison between TIC and MEW-M was con-
ducted in a double-blind manner. The patients' information is pub-
licly available. Routine histological examination was conducted as
the gold standard, with each slice fixed in formalin and reviewed
by a senior pathologist who was blinded to the MEW-M results. In

(A)

addition, the time taken from the sampling to the reporting of re-
sults was calculated for both MEW-M and TIC. Figure 2 shows the
workflow chart.

2.5 | Image quality score

To assess the difficulty of interpretation of images obtained using
MEW-M and TIC, an independent senior pathologist (Yu BH) evalu-
ated the images, determining whether the images clearly showed the
presence or absence of lymph node metastatic carcinoma based on
staining clarity and the ability to recognise relevant features. Images
were scored 4 if both indicators were optimal, 3 if one was subop-

timal, 2 if both were general, and 1 if one was poor. The patholo-
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gist was pre-familiarised with 20 images of each technique before

scoring.

2.6 | Statistical analysis

All statistical analyses were conducted using Medcalc statis
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cal software (V19.0.4). The minimum sample size calculation was,
performed using Negida et al's methods.?* N1 was calculated
Z2 xsensitivity (1 -sensitivity)/W2/P, and N2 was calculated
Z2 x specificity (1 - specificity)/W2/(1 - P). Z, the normal distributio!

value, was set to 1.96 to correspond with a 95% confidence inte
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val, while W, the maximum acceptable width of the 95% confidenc

09 Snn

interval, was set to 10%. The sensitivity and specificity were bo

T

set at 0.9, while the positive event rate was set at 0.15. The negati
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event rate was set at 0.2. Finally, the minimum sample size for neg

8u
IM UO (suol}lpuod-pue-swial/wod-Asjim Aieaqijauijuo//

tive events (N1) was 231, and the minimum sample size for positi
events (N2) was 41.

The permanent histopathology report was used as the gold sta
dard for evaluating the accuracy of the TIC and MEW-M results. St
tistical tests were two-sided and considered significant if p<0.05.
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paired samples t-test was performed to compare continuous vari-
ables. The diagnostic efficiency of the two methods was compared

Methylene blue

Sodium fluorescein

Simultaneous staining

FIGURE 1 Key points of assembly line
operation. (A) Sections of multiple lymph (B)
nodes were stained simultaneously, first

with fluorescein sodium and then with

methylene blue. (B) While the lymph

nodes are scanned, interpretation is

performed using the monitor at the same (©
time. (C) Lesion size was calculated by
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Scan and interpret

Calculate size

superimposing the microscopic field of
view
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Collect SLNs

| Send to the pathology department |

Fishiest l
[ mEW-M |<—{ Slices

Stained by fluorescein sodium and
methylene blue

Each

Stained by H&E

A technician responsible for the
slices production

Scan and interpret

A junior pathologist performed all A dedicated cytologist responsible
procedure for the diagnosis

| Routine pathology as the gold standard |

Data analysis

L Compare the image quality score, |

diagnostic accuracy, and timeliness

FIGURE 2 Workflow chart. H&E, hematoxylin-eosin; MEW-M,
miniaturised epifluorescence widefield microscope; SLN, sentinel
lymph node; TIC, touch imprint cytology.

using sensitivity, specificity, area under the receiver operating char-
acteristic curve (AUC), positive likelihood ratio (PLR) and negative
likelihood ratio (NLR).

3 | RESULTS

3.1 | Patient characteristics and final pathological
diagnosis of SLNs

In this study, 73 female patients aged 31-74years (mean age:
52.5years) with early breast cancer (9 cases of ductal carcinoma
in situ (DCIS), 66 of invasive ductal carcinomas, and 1 of invasive
lobular carcinoma) underwent axillary surgery, yielding a total of 319
SLNs with a mean of 4.1 (range: 1-8) SLNs per axilla without miss-
ing data. Of these, ALND was performed in 35.6% of cases. Perma-
nent pathology examination revealed 264 SLNs to be negative for
metastatic tumour, 52 SLNs with macro-metastasis, and 3 SLNs with
micro-metastasis (see Table S1).

3.2 | Hallmarks of SLNs in MEW-M and TIC images
Histological structure and cell pleomorphism were critical determi-
nants in the pathology assessments using MEW-M and TIC. Figure 3
and Video S1 show how this new technology allows the clear and
continuous display of lymph node structure, with an adenoid fea-
ture in the positive group, while the TIC images show reduced cell
amounts and blurred tissue structure (Figure 3), which may make

diagnosis more difficult.

3.3 | Image quality scores of MEW-M and TIC

A total of 319 MEW-M and 319 TIC images were evaluated from 319
SLNs. Figure 4 shows that the median MEW-M image quality score
was 3.1, with 30% scoring 4, 50% scoring 3, and the remainder scor-
ing 2. Conversely, the median TIC image quality score was 2.1, with
20% scoring 3, 50% scoring 2, and the remainder scoring 1.

3.4 | Comparison of the diagnostic performance
between MEW-M and TIC

Interpretation results are classified into two categories, negative or
positive, based on whether lymph nodes have metastasis, macro-
metastasis, and others according to the recommended classification
of early breast cancer axillary management guidelines.®*?? Figure 5
and Tables S2 and S3 present comparisons of the diagnostic perfor-
mance of MEW-M and TIC.

3.5 | Model1l
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Table S2 shows that the number of false negatives and false po
tives for TIC and MEW-M were 3 and 4, and 3 and O, respective
The detection rates of micro-metastasis were 0 (0/3)and 33.3% (1/

= 0

£ 39

for TIC and MEW-M, respectively. Receiver operating curve (RO
analysis showed that the AUC value of MEW-M is slightly high
than that of TIC (0.973>0.954, p=0.258), though this result w.
not statistically significant. The sensitivity, specificity, PLR, and N
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values for the identification of tumour deposits in SLNs using T
were 92.7% (95% Cl, 82.4%-98.0%), 98.1% (95% Cl, 95.6%-99.4%
48.96 (95% Cl, 20.48-117.02), and 0.074 (95% Cl, 0.029-0.190), r:
spectively. By contrast, the sensitivity, specificity, PLR, and NLR va
ues for MEW-M were 94.6% (95% Cl, 84.9%-98.9%), 100.0% (95%
Cl, 98.6%-100.0%), infinitely great, and 0.055 (95% Cl, 0.018-0.160),
respectively (for ROC performance, see in Figure 5; Table S3 shows
the diagnostic performance of MEW-M and TIC).
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3.6 | Model 2

We compared the performance of MEW-M and TIC in the diagnosis
of micro-metastases; three positive cases were converted to nega-
tive if the positive result was defined as a lesion larger than 2mm.
Our results showed excellent agreement between MEW-M and H&E
(98.1%, 51/55). The results of the comparison between MEW-M and
TIC are as follows: 0.990 (95% ClI, 0.972-0.998) vs 0.981 (95% ClI,
0.959-0.993) for AUC, p=0.514; 98.08% (95% ClI, 89.7%-100.0%)
vs 98.08% (95% Cl, 89.7%-100.0%) for sensitivity; 100.0% (95% Cl,
98.6%-100.0%) vs 98.13% (95% Cl, 95.7%-99.4%) for specificity;
infinitely great vs 52.37 (95% Cl, 21.96-124.90) for PLR; and 0.019
(95% Cl, 0.003-0.130) vs 0.020 (95% ClI, 0.003-0.140) for NLR (see
Figure 5 and Table S3 for details).
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TIC Routine Pathology MEW-M Routine Pathology

22mm

<2mm
Normal &

g
FIGURE 3 Comparison of images from three techniques. The images shown in (A-D), (E, F, H, I) and (J-M) show macro-metastases, (=2
micro-metastases and normal lymph nodes, respectively. TIC images are shown in (A, E, J), with corresponding paraffin pathology images mg

(B, F, K). MEW-M images are shown in (C, H, L), with corresponding conventional paraffin pathology images in (D, I, M). The TIC images shovgs
lower cell amounts, blurred tissue structures and uneven cell layers, resulting in staining that is too deep or too light. The image in (E) showsﬁ
a complete loss of micro-metastases. The field of view of the MEW-M lens was fixed at 0.5x 0.5 mm. The positive group (C, H) clearly show!

a lymph node structure with adenoid features and abnormal nuclei. The negative group (L) shows an intact lymph node structure consisting

of small round lymphocytes. Routine pathology was used as the gold standard, and digital slides could be measured visually on the softwareg

to measure lesion size. MEW-M, miniaturised epifluorescence widefield microscope; TIC, touch imprint cytology. 3
FIGURE 4 Image quality scores for A B * %k % .
MEW-M and TIC. (A) distribution of TIC (A) Poor(1) I (B) a- — 3
and MEW-M image quality scores. (B) 2
Median image score of TIC and MEW-M 3 ®

(***, p<0.001). MEW-M, miniaturised General(2) F

epifluorescence widefield microscope; [
TIC, touch imprint cytology. 8 2
) ——
1 -
Optimal4)
p (4) 0-
0% 0%  20% 30%  40% 50% MEW-M  TIC
m TIC m MEW-M
3.7 | Time-efficiency comparison between TIC and 10min for patients with only 1 SLN, plus approximately 2.3 minutes
MEW-M (MEW-M) and 3 min (TIC) for each additional node. Figure 6 shows

the turnaround times for MEW-M and TIC.
Complete timing data for both TIC and MEW-M were collected for
73 patients, with 78 timed examinations. Analyses of these data in-

dicated that significantly less time was needed for MEW-M than for 4 | DISCUSSION

TIC. The median time for MEW-M was 10.3min (range: 4-20 min)

and for TIC was 19.4min (range: 10-31min). Generally, the MEW-M Surgical management of the axilla in early breast cancer has
feedback was obtained within 4min and the TIC feedback within changed considerably, especially with regard to the indication of
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FIGURE 5 Receiver operating characteristic curves of the performance of two methods in assessing nodal status. AUC, area under the

receiver operating characteristic curve.
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FIGURE 6 Comparison of the turnaround time between TIC
and MEW-M. MEW-M, miniaturised epifluorescence widefield
microscope; TIC, touch imprint cytology.

supplementary ALND.%?22 Mounting evidence now suggests that ax-
illary clearance can be safely omitted in certain cases if the metas-
tasis is smaller than 2mm (isolated tumour cells/micro-metastasis)
or macro-metastases of no more than two lymph nodes in the
SLNs. 2324 Maguire and Brogi have recently highlighted the fact
that the primary purpose of examining SLNs is to identify all macro-
metastases (>2 mm).20 This poses a new challenge for the current
methods of intraoperative SLN diagnosis, which must be fast and
accurate?® while ensuring precise measurement. Herein, we have
proposed the use of a modified MEW-M system with high feasibility
and diagnostic efficiency, to facilitate intraoperative SLN status as-

sessment in these scenarios.
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MEW-M is a novel portable imaging microscopy technique thQ
]

generates real-time and non-destructive pseudo-histological i
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ages of tissue. The main advantage of this device is its optimise,
image stabilisation (OIS) anti-shaking design and frame rate of u
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to 60frames/s, ensuring real-time histomorphological feedbac
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while scanning tissue. In addition, with an ultra-high-resolutio
lens, the morphology and arrangement of the cells are clearly vi

7%u

ible on the monitor. Our preclinical study found that the imagi
capability of MEW-M was highly consistent with that of H&
providing a close match in terms of both spatial resolution an

o5

DS

the ability to recognise the structural organisation of a sample.
Additionally, the image quality scores, according to a junior pa-
thologist, indicated that MEW-M had superior image quality than
TIC, with a median score of 3.1 vs 2.1 (p<0.0001). Furthermore,
the lower cellular content and incomplete pathological structure
in TIC made interpretation more challenging, such that a dedicated
pathologist was required to resolve the issue.?® From this perspec-
tive, promoting the use of MEW-M in clinical settings could prove
beneficial.

Diagnostic accuracy is the primary concern when evaluating the
merits of new technologies.27 Likelihood ratios (LR) were used here
as an alternative statistic for summarising diagnostic accuracy, as
this approach does not depend on disease prevalence and is a more
clinically useful measure than sensitivity and specificity.28 LR was
divided into PLR and NLR, where PLR is the ratio of the probability
of a specific test result in a diseased population to the probability in
a non-diseased population,?? and NLR is the opposite.*° Typically a
PLR above 10/NLR value below 0.1 would be considered strong evi-

dence with which to rule in/rule out disease.®* Moreover, the farther
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a PLR value is from 1, the stronger the evidence for the presence
of the disease, and vice versa for NLR. Our results show that the
two methods are highly accurate in the assessment of SLN status.
Both PLR values were well above 10, and the NLR values were below
0.1, indicating that both methods exhibited excellent performance.
However, our TIC figures are somewhat inconsistent with those of
several studies that have larger sample sizes, especially in the ob-
served differences in NLR values (0.174-0.429).5%2 In addition, our
previous report also indicated poor NLR in TIC, with a value of 0.33,
yielding a miss rate of 35%.% Horvath et al reported an excessive
false positive rate of TIC from their centre; according to the updated
guidelines, 15.32% of the resulting axillary clearances were unneces-
sary.6 These discrepancies arise mainly due to the lack of recognition
of micro-metastases by TIC as well as the heterogeneity between
groups in the proportion of micro-metastases, which accounted for
a high proportion of positive groups in their cohort (21.2%, com-
pared to only 5.5% in our cohort). The poor recognition of micro-
metastases (0/3) by TIC in our study is consistent with the findings
reported in the literature.®”34 Despite this limitation, in the context
of model 2, there remains no statistically significant difference in
diagnostic efficacy between MEW-M and TIC. However, MEW-M
has demonstrated strong discriminatory power in the detection of
macro-metastasis, and the deposit size can be easily calculated by
superimposing the microscopic FOV. Lastly, the integrated analysis
also supported the view that MEW-M is 100% accurate for posi-
tive event judgements, with an infinitely great PLR value in model
2. Bharath et al have recently published a systematic review and
meta-analysis of TIC and frozen section biopsy and their comparison
for the evaluation of SLNs in breast cancer.” Their data showed that
the pooled specificity of TIC was 98%.” In addition, Saeed et al have
recently reported a prospective study for the evaluation of intra-
operative TIC of SLN in comparison to permanent histology diag-
noses in 25 breast cancer patients.®® Their results showed that TIC
has high specificity, with a 6.25% false positive rate.®® Furthermore,
Uno et al conducted a retrospective cytology-histology correlation
study to evaluate the value and practical utility of intraoperative TIC
of SLN in patients with breast cancer.3® Their results also showed
that TIC has a specificity value of 100%.3¢ Admittedly, TIC remains
a useful method with relatively high sensitivity, specificity, and ac-
curacy and therefore can be used as a rapid and economical test. It
can be used as a substitute for MEW-M, particularly in low-resource
settings, as MEW-M is relatively expensive compared to TIC. How-
ever, MEW-M is simpler and faster, and, unlike TIC, does not require
the involvement of pathologists, thus enabling savings in terms of
human resources.

The timeliness of the intraoperative result is another issue of con-
cern to surgeons.?” Though reports have shown that it is currently
the fastest technique in a clinical setting, Hadalin et al cast doubt on
the time-consuming nature of TIC's intraoperative feedback®’. We
observed a considerable speed advantage of MEW-M in our work,
reducing reporting time by 9 minutes per session compared to TIC,
with a median value of 10.3min (range: 4-20 min) vs 19.4min (range:
10-31min). Generally, MEW-M and TIC feedback can be obtained in

WILEY-

4min and 10 min, respectively, for patients with only 1 SLN, plus ap-
proximately 2 min (MEW-M) and 3min (TIC) extra for an additional
node. One of the defining features of MEW-M interpretation is that
we uniformly stain specimens and greatly shorten the duration of
the reporting process during scanning and interpretation. Our re-
sults show that MEW-M can easily be carried out within a limited
time frame without delaying the operation.

The major limitation of the present study is data bias. The pro-
portion of micro-metastatic cases was too small to accurately reflect
the difference in diagnostic accuracy between the two techniques,
especially for the model 2 analysis. As the sample size of micro-
metastatic cases increases, we believe that the accuracy of MEW-M
in model 2 will be shown to be superior to that of TIC. However, a
detection rate of up to 35% for micro-metastasis®® will lead to an
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increase in the number of false positives in model 2, which would

adversely affect the NLR performance. In addition, the high diag-
nostic accuracy of TIC may not represent the average level in China,
since TIC has been routinely used for more than 15years at our in-
stitute. As mentioned above, MEW-M has several advantages: it is

i

simpler, faster, and does not require the involvement of dedicate

pathologists and may therefore address the shortage of human ri

fde

sources in pathology departments worldwide. Another weakne

8o

of the study is the lack of the whole digitised images of the cas
assessed by MEW-M, which means that other pathologists are n

B 8iq

able to fully review the tissue sample. We hope that this produ

1eo.

can be improved further. Lastly, additional comparisons of the diff

culty of MEW-M interpretation by pathologists with different leve!

=2V

of experience are warranted, even though we have assessed ima

R109

asn jo sa|nJ 4oy A1eiqi] auljuQ Asjip Uo (suollipuod-pue-swaal/wod-As|im-Aieiqiauljuof/

quality and image characteristics here. Further research should

undertaken to explore larger, multi-centre trials and generate mo

=

convincing evidence in favour of the adoption of this approach.
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5 | CONCLUSIONS
MEW-M is a promising technique that can be utilised to provide a
rapid and accurate intraoperative assessment of SLN in a clinical set-
ting to help improve decision-making in axillary surgery.
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