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Does a high Mandard score really define a poor response
to chemotherapy in oesophageal adenocarcinoma?
William R. C. Knight 1, Cara R. Baker1, Nyree Griffin2, Wahyu Wulaningsih3, Mark Kelly1, Andrew R. Davies1,3,4,
James A. Gossage 1,3,4 on behalf of the Guy’s & St Thomas’ Oesophago-Gastric Research Group

BACKGROUND: A high Mandard score implies a non-response to chemotherapy in oesophageal adenocarcinoma. However, some
patients exhibit tumour volume reduction and a nodal response despite a high score. This study examines survival and recurrence
patterns in these patients.
METHODS: Clinicopathological factors were analysed using multivariable Cox regression assessing time to death and recurrence.
Computed tomography-estimated tumour volume change was examined in a subgroup of consecutive patients.
RESULTS: Five hundred and fifty-five patients were included. Median survival was 55 months (Mandard 1–3) and 21 months
(Mandard 4 and 5). In the Mandard 4 and 5 group (332 patients), comparison between complete nodal responders and persistent
nodal disease showed improved survival (90 vs 18 months), recurrence rates (locoregional 14.75 vs 28.74%, systemic 24.59 vs
48.42%) and circumferential resection margin positivity (22.95 vs 68.11%). Complete nodal response independently predicted
improved survival (hazard ratio 0.34 (0.16–0.74). Post-chemotherapy tumour volume reduction was greater in patients with a
complete nodal response (−16.3 vs −7.7 cm3, p= 0.033) with no significant difference between Mandard groups.
CONCLUSION: Patients with a complete nodal response to chemotherapy have significantly improved outcomes despite a poor
Mandard score. High Mandard score does not correspond with a non-response to chemotherapy in all cases and patients with
nodal downstaging may still benefit from adjuvant chemotherapy.
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BACKGROUND
Neoadjuvant oncological therapy has become the standard of care
in oesophageal cancer.1–4 A good response to neoadjuvant
treatment is associated with improved survival.5,6 The current
standard measure of chemotherapy response is the Mandard
tumour regression grade. This describes the proportion of the
primary tumour, which has been replaced with fibrosis on
histopathological analysis. Mandard 1 describes complete fibrosis
(complete pathological response) and Mandard 5 corresponds
with no tumour fibrosis (no chemotherapy response).6 Many
studies have used the Mandard tumour regression grade as the
gold standard measure of chemotherapy response when investi-
gating the validity of preoperative imaging modalities in
estimating treatment response.7

However, there are patients who seem to have an obvious
radiological response to chemotherapy, with a reduction in the
size of the tumour and lymph nodes, who have little or no
evidence of response in their primary tumour on pathological
analysis.8,9 Computed tomography (CT)-estimated tumour
volume reduction is commonly seen following neoadjuvant
treatment and has been shown to correlate with improved
survival in some studies8 but not others.9 Studies have also
demonstrated that histopathological evidence of lymph node

fibrosis following chemotherapy correlates with improved
survival and that the amount of nodal fibrosis does not always
correspond to the amount of fibrosis in the original tumour.10

These studies suggest that a poor response using the Mandard
scoring system (Mandard 4 and 5) is not indicative of
chemoresistance in all cases. It is conceivable that either tumour
shrinkage occurs without replacement of tumour cells with
fibrosis or that clonal populations of oesophageal cancer cells
have varying degrees of response to chemotherapy resulting in
a differential response within the primary tumour and nodal
metastases.10

Recognising varying locoregional and systemic chemotherapy
responses is an important concept in designing future neoadju-
vant and adjuvant treatment strategies. This study aimed to
assess survival and recurrence in the context of the Mandard
tumour regression grade. Of specific interest are patients with
a poor histological response to chemotherapy (Mandard 4 and
5), and the extent to which subgroups of patients with a
complete nodal response or tumour volume reduction exhibit
improved outcomes. This may in turn affect how patients are
categorised into responders or non-responders and in turn
whether the rationale for adjuvant treatment is strengthened or
weakened.
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METHODS
Study design
This was a cohort study based on a prospectively collected
database of consecutive resections performed at Guy’s & St
Thomas’ Oesophago-Gastric Centre (London, UK). Included in
the study cohort were patients who underwent neoadjuvant
chemotherapy and oesophagectomy between 2000 and 2017
for adenocarcinoma of the oesophagus. Follow-up ended in
December 2019.

Outcomes
The primary outcome measure of the study was time to death.
The secondary outcome measure was time to recurrence further
categorised into systemic or locoregional recurrence. Locore-
gional recurrence was defined as any recurrence within the
original surgical resection field. Locoregional and systemic
recurrence were analysed as independent outcome measures
even though many presented with a mixed pattern. A patient
was deemed to have suffered from synchronous locoregional
and systemic recurrence if both were found within 6 weeks
of their first presentation recurrent disease. Circumferential
resection margin positivity (CRM) was also analysed. A patient
was classified as CRM positive if tumour was found within 1 mm
of the cut margin as per the Royal College of Pathologist
definition.11

Clinical management
All patients staging and management were decided by a
multidisciplinary team (MDT). Patients underwent a standard
protocol of investigations, including oesophago-gastro-duode-
noscopy, CT and endoscopic ultrasound (EUS), and since 2007,
fluorodeoxyglucose positron emission tomography. Neoadju-
vant chemotherapy practice evolved during the study period
and followed standard indications and regimens as supported
by randomised controlled trial evidence. Histological staging
was standardised to meet the 7th edition TNM (tumour, node,
metastasis) criteria. Patients underwent either a transthoracic
oesophagectomy (THO) or transhiatal oesophagectomy. Adju-
vant therapy was determined by the MDT and was based on the
positivity of resection margins, pathological nodal status and the
post-operative performance status of the patient.

Study exposure
All tumours were given a categorical score (1, 2, 3, 4, 5) based on
the proportion of fibrosis to residual viable tumour cells on
pathological analysis of the primary tumour as originally described
by Mandard.6 Mandard 1 was defined as complete fibrosis and a
complete pathological response. Mandard 5 was defined as no
fibrosis seen. Mandard 4 and 5 tumours were considered to be
poor or non-responders to chemotherapy. To confirm the validity
of this subgrouping, Kaplan–Meier analysis was performed on the
five groups (see Supplementary Fig. 1).
Clinical nodal staging was determined by the MDT based on CT,

EUS and positron emission tomography (PET) CT. Patients were
categorised as naturally node negative (cN0 to ypN0), complete
nodal response (cN+ to ypN0) or persistent nodal disease (cN+
to ypN+).
CT estimated tumour volumes were available for a sequential

cohort of patients undergoing resection between 2009 and
2016. CT tumour volumes were estimated using open-source,
Mac-based DICOM Viewer (OsiriX 3.9) software. Volumes were
calculated using CT volume software and a validated formula,
using longest axial and craniocaudal tumour dimensions.12

Tumour volumes were assessed retrospectively by a consultant
radiologist before and after chemotherapy and tumour volume
change was recorded in cm3. This consultant radiologist was
blinded to clinical and pathological tumour stage and CRM
status.

Statistical analysis
To evaluate which patient and tumour characteristics influenced
survival and each recurrence type, univariable and multivariable
Cox regression was performed to give hazard ratios (HRs) with
95% confidence intervals (CIs). The first model examined survival
in the entire cohort and then was stratified by Mandard group
(Mandard 1–3 vs Mandard 4 and 5). This adjusted for gender
(male or female), age (continuous), surgical approach (transthor-
acic oesophagectomy TTO vs transhiatal oesophagectomy THO),
CRM positive (positive vs negative), lymphovascular invasion (LVI)
(yes or no), pathological T stage (ypT0–ypT4), pathological nodal
status (ypN0–ypN3), nodal response (cN0 to ypN0, complete nodal
response vs persistent nodal disease), pathological grade (poorly
differentiated, moderately differentiated and well differentiated),
Mandard tumour regression score in the whole cohort (Mandard
1–3 vs Mandard 4 and 5) and adjuvant treatment (yes/no). Only
variables significant on univariable analysis were brought forward
into the multivariable analysis. The second model examined
systemic and locoregional recurrence in patients stratified by
pathological response (Mandard 1–3 vs Mandard 4 and 5). The
second model used nodal response (cN0-ypN0, complete nodal
response or persistent nodal disease) as the sole nodal variable to
compensate for the colinearity of nodal variables in an analysis
with a less frequent outcome measure. Mean tumour volume
change was compared between Mandard 1–5 and nodal response
groups using the Kruskal–Wallis test. All statistics were calculated
using SPSS v26.

RESULTS
Five hundred and fifty-five patients were included in the analysis.
Baseline patient characteristics are shown in Table 1. All had
received neoadjuvant chemotherapy, followed by oesophagogas-
trectomy between 2000 and 2017. Five hundred and three
(90.63%) received epirubicin, cisplatin and 5-FU or capecitabine,
with the majority of the remaining patients receiving a combina-
tion involving platinum-based chemotherapy. Forty-five of 555
(8.18%) were naturally node negative (cN0-ypN0), 154/555
(27.75%) had a complete nodal response and 356/555 (64.14%)
had persistent nodal disease. Three hundred and thirty-two of 555
(59.82%) patients were non-responders to chemotherapy (Man-
dard 4 and 5). The Mandard 4 and 5 group contained less patients
with a complete nodal response compared to the Mandard 1–3
group (18.37 vs 41.70%). Median follow-up was 18 months.

cN0-ypN0
Forty-five patients were naturally node negative. Twenty-seven
(60%) of these patients were clinically staged with EUS and 31
(68.9%) were staged with PET CT. Twenty-one of these patients
have CT volumetrics available for analysis. Pre-chemotherapy
volumes were smaller on average than the rest of the cohort.
(29.1 cm3 naturally node negative vs 36.7 cm3 in complete nodal
responders and 34.9 cm3 in those with persistent nodal disease).

Complete nodal responders
One hundred and fifty-four patients had a complete nodal
response. Sixty-one patients had a Mandard 4/5 tumours and 93
had Mandard 1/2/3 tumours. One hundred and seventeen were
staged with PET CT and 121 were staged with EUS. One hundred
and twenty-nine had cN1 disease, 24 had cN2 disease and 3 had
cN3 disease.

Survival
Median survival (Table 2) was 21 months in patients with a
pathological poor response to chemotherapy (Mandard 4 and 5)
and 55 months in the pathological responders (Mandard 1–3). In
the Mandard 1–3 group, median survival was 125 months in the
cN0-ypN0 group, 124 months in the complete nodal response
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group and 30 months in patients with persistent nodal disease (p
< 0.001). In the Mandard 4 and 5 group, the median survival was
19 months in the cN0-ypN0 group, 90 months in the complete
nodal response group and 18 months in patients with persistent
nodal disease (p < 0.001). Kaplan–Meier curves showing overall
survival by nodal response groups in non-responders and
responders are shown in Fig. 1.
On multivariable survival analysis of the entire cohort (Table 3),

independent predictors of poor outcome were ypT4 tumours (HR
3.12, 95% CI 1.02–9.57), LVI (HR 1.51, 95% CI 1.14–2.01), CRM
positivity (HR 1.41, 95% CI 1.07–1.85) and poor response to
chemotherapy in the primary tumour (HR 1.20, 95% CI 1.06–1.86).
Multivariable analysis in the non-responder group (Mandard 4 and
5) found a complete nodal response to chemotherapy to be the
only independent predictor of survival significance (HR 0.34, 95%
CI 0.16–0.74). Complete multivariable analysis of survival can be
seen in Supplementary Table 1.

Recurrence
One hundred and ninety-five of 555 (35.14%) suffered systemic
recurrence and 126/555 (22.70%) suffered locoregional recurrence
within the follow-up period. Systemic and locoregional recurrence
rates are shown in Table 2. The systemic recurrence rate was
significantly lower in the Mandard 4 and 5 group with a complete
nodal response compared to patients with persistent nodal
disease (24.59 vs 48.42.11%, p= 0.003). In Mandard 4 and 5
patients, locoregional recurrence rates were significantly lower in
the complete nodal responders (14.75%) than in patients with
persistent nodal disease (28.74) (p= 0.005). Locoregional recur-
rence rates were similar between Mandard 1–3 and Mandard
4 and 5 patients when there was a complete nodal response
(12.90 and 14.75%). Kaplan–Meier analysis of systemic recurrence-
free survival by nodal response in each Mandard group is shown
in Fig. 2.
On multivariable analysis, the only independent predictor of

both locoregional and systemic recurrence in the Mandard 4 and 5
group was a complete nodal response to chemotherapy
(locoregional HR 0.43, 95% CI 0.21–0.89 and systemic HR 0.42,
95% CI 0.24–0.75). In the Mandard 1–3 group, LVI and cN0-ypN0
independently influenced locoregional recurrence (HR 1.99, 95%
CI 1.01–3.99 and HR 0.10, 95% CI 0.01–0.78) and cN0-ypN0 and
complete nodal response predicted reduced systemic recurrence
(HR 0.08, 95% CI 0.01–0.61 and HR 0.39, 95% CI 0.20–0.76).
Complete multivariable analysis of locoregional and systemic
recurrence-free survival can be seen in Supplementary Table 2.

CRM positivity
CRM positivity (Table 2) improved with nodal response across
both pathological response groups. In the Mandard 4 and 5
patients, CRM positivity was 22.95% in the complete nodal
response group and 68.11% in the group with persistent nodal
disease (p < 0.001).

Tumour volume
Two hundred and fifty-six patients from the main cohort had pre-
and post-neoadjuvant chemotherapy CT estimated tumour
volume available for analysis (Table 4). Forty (15.62%) patients
experienced an increase in tumour volume. The majority of
patients, 216 (84.38%), were found to have tumour volume
reduction following chemotherapy. The mean overall tumour
volume change in the 256 patients was a volume reduction of
10.1 cm3. There was no significant difference between the volume
change of a tumour and its subsequent Mandard score (p=
0.709). There was a statistically significant increased volume
reduction in all patients (Mandard 1–5) with a complete nodal
response (16.3 cm3) compared to patients with persistent nodal
disease (7.7 cm3) (p= 0.03).

DISCUSSION
This study demonstrates a discordance between primary tumour
and locoregional and systemic chemotherapy responses. Eighteen
percent of patients with a poor response to chemotherapy in their
primary tumour (Mandard 4 and 5) showed a complete nodal
response to chemotherapy and these patients experienced
significantly improved survival and reduced rates of systemic
and locoregional recurrence. The majority of patients benefitted
from a tumour volume reduction following chemotherapy,
although the magnitude of volume reduction did not correspond
with Mandard tumour regression grade. Patients with a complete
nodal response showed a significantly greater tumour volume
reduction. Taken together, these findings suggest that Mandard
tumour regression fails to identify a subset of patients who may
actually have responded to chemotherapy, manifested either as a
lymph node response or a reduction in tumour volume that is
insufficient to change T status. This may be important in clinical

Table 1. Patient characteristic by Mandard response group.

Variable All patients Mandard 1–3 Mandard
4 and 5

Number 555 223 332

Male:female 471 (84.8) 190 (85.2) 281 (84.6)

cT1 6 (1.0) 3 (1.4) 3 (0.9)

cT2 69 (12.4) 27 (12.1) 42 (12.7)

cT3 459 (82.7) 183 (82.1) 276 (83.1)

cT4 21 (3.8) 10 (4.5) 11 (3.3)

cN0 77 (13.8) 33 (14.8) 44 (13.3)

cN1 380 (68.5) 160 (71.8) 220 (66.3)

cN2 88 (15.9) 27 (12.1) 61 (18.4)

cN3 10 (1.8) 3 (1.4) 7 (2.1)

THO 229 (41.3) 95 (42.6) 134 (40.4)

TTO 326 (58.7) 128 (57.4) 198 (59.6)

ypT0 37 (6.7) 37 (16.6) 0

ypT1 57 (10.3) 32 (14.4) 25 (7.5)

ypT2 130 (23.4) 70 (31.4) 60 (18.1)

ypT3 292 (52.6) 82 (36.8) 210 (63.3)

ypT4 39 (7.0) 2 (0.9) 37 (11.1)

ypN0 197 (35.5) 117 (52.5) 80 (23.8)

ypN1 134 (24.1) 63 (28.3) 71 (21.4)

ypN2 120 (21.7) 33 (14.8) 87 (25.9)

ypN3 104 (18.7) 10 (4.5) 94 (28.3)

Poorly differentiated 250 (45.1) 75 (33.6) 175 (52.7)

Well/moderately
differentiated

305 (55.0) 148 (66.4) 157 (47.3)

cN0-pN0 45 (8.1) 26 (11.7) 19 (5.7)

Complete nodal response 154 (27.8) 93 (41.7) 61 (18.4)

Persistent nodal disease 356 (64.1) 104 (46.6) 252 (75.9)

Mandard TRG 1 37 (6.7) 37 (16.6)

Mandard TRG 2 26 (4.7) 26 (11.7)

Mandard TRG 3 160 (28.8) 160 (71.7)

Mandard TRG 4 269 (48.5) 269 (81.0)

Mandard TRG 5 63 (11.4) 63 (19.0)

Lymphovascular invasion 321 (57.8) 73 (32.7) 248 (74.7)

Circumferential resection
margin positive

249 (44.9) 56 (25.1) 193 (58.1)

Adjuvant treatment 311 (56.0) 115 (51.6) 196 (59.0)
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decision making, for example, the recommendation for continuing
adjuvant chemotherapy.
Other studies have highlighted an improved survival of patients

with a nodal response to chemotherapy despite a poor response
in the primary tumour.10,13,14 One multicentre study found 21.3%
of patients with Mandard 3–5 tumours had a complete nodal
response to chemotherapy (cN+ to ypN0).13 This group had
equivalent survival to patients with a good or complete response
in their primary tumours (Mandard 1 and 2). This current study
grouped responders and non-responders differently according to
the survival analysis in Supplementary Table 1. This may reflect
possible subjective differences to how Mandard 2–4 are classified
in different institutions. However, this current study supports the
findings of the above-mentioned study and adds a detailed
analysis of recurrence patterns and tumour volume changes
within these groups.
There are several methodological limitations to this study that

deserve attention. This was a retrospective analysis of prospec-
tively collected data and therefore the results should be
interpreted with some caution. The accuracy of preoperative
staging based on CT, PET and EUS still remains suboptimal.15 One
possibility is that the inaccuracies of clinical nodal staging mean
that the survival advantages of nodal downstaging in this study
simply represent clinical overstaging at the outset. To compensate
for this, naturally node-negative and complete nodal responders
were analysed as separate groups. If it were the case that the
survival advantage seen in Mandard 4/5 tumours with nodal
downstaging was simply the result of overstaged disease, then
there would be little or no difference between naturally node-
negative and complete node-negative groups, which was not the
case. Furthermore, the first multivariable model included two
nodal variables (ypN status and nodal response) in keeping with
an analysis performed in a similar study.13 Although It is likely that
there is overlap between the two nodal variables, complete nodal
response became a significant prognostic variable despite this in
the model examining patients with Mandard 4 and 5 tumours. It
was for this reason that the models examining recurrence
contained nodal response as the single nodal variable. Neoadju-
vant treatment changed during the study period. While this

followed randomised trial evidence available at the time with the
majority of patients receiving epirubicin, cisplatin and 5-FU or
capecitabine, the lack of overall uniformity with neoadjuvant
regimens may have been a source of bias.
Pathological analysis of the primary tumour has remained the

gold standard of neoadjuvant treatment assessment since the
Mandard tumour regression grade was first described in 1994. This
was described using 93 patients, mainly with squamous cell
carcinoma, undergoing neoadjuvant chemoradiotherapy.6 Many
studies have since used the Mandard tumour regression grade as
an outcome measure to test clinical and radiological predictors of
chemotherapy and chemoradiotherapy response in both CT16–18

and 18F fluorodeoxyglucose positron emission tomography.19–21

Using radiological metrics (e.g. PET SUV) to identify non-
responders to neoadjuvant treatment has been a strategy used
in some studies to divert patients onto alternative treatment
pathways.7,22 However, the discordance between tumour and
lymph node regression may have affected the outcome of these
studies. The MUNICON I study showed no survival disadvantage in
the early termination of chemotherapy in patients who showed no
PET response in the primary tumour. The study did not determine
the extent to which any therapeutic advantage was lost in patients
with a nodal response to chemotherapy despite a poor response
in their primary tumour.
In clinical experience, patients can have an obvious radiological

tumour and nodal size reduction following chemotherapy yet
have a poor response in the primary tumour on pathological
analysis. Studies have assessed CT estimated dimensional changes
in the primary tumour and have shown little or inconsistent
correlation between volume change and pathological tumour
response.9,16,17,23 This is perhaps unsurprising as response to
chemotherapy in the primary tumour is a heterogeneous process
involving a complex interaction of inflammation, oedema, fibrosis
and chemotoxicity in the tumour microenvironment.24–28 A recent
study, however, showed a composite assessment of tumour
volume change and PET metabolic activity correlated with
histological response and survival.29 The present study showed
that crude tumour volume reduction corresponded more closely
with lymph node downstaging as opposed to pathological tumour

Table 2. Survival, recurrence and CRM positivity by Mandard group and nodal response group.

Primary tumour response N Median survival (months) Systemic recurrence Local recurrence CRM rate

All patients

cN0-ypN0 45 69 5 (11.11) 4 (8.89) 7 (15.55)

Complete nodal response 154 92 28 (18.19) 21 (10.82) 29 (18.88)

Persistent nodal disease 356 21 162 (45.51) 101 (28.37) 213 (59.83)

Overall 555 29 195 (35.14) 126 (22.70) 249 (44.86)

P < 0.001 P < 0.001 P < 0.001 P < 0.001

Mandard 4/5

cN0-ypN0 19 19 3 (15.79) 4 (21.05) 6 (31.58)

Complete nodal response 61 90 15 (24.59) 9 (14.75) 14 (22.95)

Persistent nodal disease 252 18 123 (48.42) 73 (28.74) 173 (68.11)

Overall 332 21 139 (41.87) 86 (25.90) 193 (58.13)

P < 0.001 P < 0.001 P= 0.067 P < 0.001

Mandard 1/2/3

cN0-ypN0 26 104 1 (3.85) 1 (3.85) 1 (3.85)

Complete nodal response 93 127 13 (13.98) 12 (12.90) 15 (16.67)

Persistent nodal disease 104 30 39 (37.50) 28 (26.92) 40 (38.46)

Overall 223 55 53 (23.77) 41 (18.39) 56 (25.11)

P < 0.001 P < 0.001 P= 0.005 P < 0.001
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regression. Another interesting finding was that CRM positivity
rates in the Mandard 4 and 5 tumours were lower in the nodal
downstaged group. This suggests that the mechanisms that
predispose to nodal downstaging and tumour shrinkage may
have a bearing on the resectability of the primary tumour, despite
a lack of tumour fibrosis.
Studies assessing lymph node response to chemotherapy have

found correlation between changes in node size, PET avidity,
pathological nodal regression and overall survival. One study in
patients with mainly squamous cell carcinoma found CT estimated
lymph node size reduction correlated more closely with survival
than measurements of the primary tumour.30 A study involving
pathological analysis of lymph node regression found 40% of
patients with a lymph node response had a poor response in the
primary tumour. Lymph node regression predicted a survival
advantage independently of response in the primary tumour.10

Another recent study has demonstrated the discordance between
metabolic nodal response and metabolic tumour response on PET
CT and pathological tumour response and has advocated the use
of metabolic nodal response in chemotherapy response assess-
ment.14 It has been suggested that these nodal metastases
represent an aggressive subpopulation of cancer clones that have
a separate and complex genetic and phenotypic evolution

separate from the primary tumour.14,31 Lymph node metastases
remain the most important prognosticator in oesophageal
adenocarcinoma and accurate measurement of lymph node
response to chemotherapy will be an essential component of
designing patient-specific treatments.
Previous studies have shown that naturally node-negative

patients (cN0 to ypN0) experience improved survival compared
to patients with a complete nodal response.32 This study only
demonstrated this relationship in patients with Mandard 1–3
tumours and not in the overall cohort. Patients with Mandard 4
and 5 tumours, with naturally node-negative disease had much
less favourable survival and recurrence rates than in patients with
a complete nodal response. This maybe because this group
includes patients with chemoresistant tumours and nodal clones
that have yet to metastasise and were simply diagnosed and
treated when they were clinically node negative. This may be why
this cohort had smaller pre-chemotherapy tumour volumes. These
patients are likely to have a chemoresistant micrometastatic
disease, which will manifest as poor survival despite node-
negative disease.
The discordance between lymph node and primary tumour

chemotherapy response has implications for adjuvant and
neoadjuvant treatment strategies. Studies have demonstrated
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a survival benefit to adjuvant chemotherapy, especially in
patients who have already shown a chemotherapy response.33

This benefit may be underestimated if the Mandard tumour
regression grade is the only marker used to measure

chemotherapy response. Adenocarcinoma of the oesophagus
has a tendency to metastasise early and systemically, especially
with established nodal disease.34 Any neoadjuvant treatment
strategy, which aims to divert patients onto treatment pathways

Table 3. Multivariable Cox regression analysis for all-cause mortality and recurrence-free survival by Mandard group and nodal response group.

Outcome measure Group Independent prognosticators HR (95% CI) P value

Overall survivala All ypT4 (vs CPR) 3.12 (1.02–9.57) 0.046

Lymphovascular invasion 1.51 (1.14–2.01) 0.004

Positive circumferential resection margin 1.41 (1.07–1.85) 0.002

Mandard 4 and 5 (vs Mandard 1–3) 1.40 (1.06–1.86) 0.021

Mandard 1–3 LVI positive 1.79 (1.12–2.87) 0.027

CRM positive 1.83 (1.13–2.96) 0.031

Mandard 4 and 5 Complete nodal response 0.34 (0.16–0.74) <0.001

Systemic recurrence-free survivalb All Mandard 1–3 0.61 (0.43–0.86) 0.004

cN0 to ypN0 0.19 (0.07–0.54) 0.002

Complete nodal response 0.39 (0.25–0.61) <0.001

Mandard 1–3 cN0 to ypN0 0.08 (0.01–0.61) 0.015

Complete nodal response 0.39 (0.20–0.76) 0.006

Mandard 4 and 5 Complete nodal response 0.42 (0.24–0.75) 0.01

Locoregional recurrence-free survivalb All Complete nodal response 0.48 (0.28–0.81) 0.006

Mandard 1–3 Lymphovascular invasion 1.99 (1.01–3.99) 0.046

cN0 to ypN0 0.10 (0.01–0.78) 0.028

Mandard 4 and 5 Complete nodal response 0.43 (0.21–0.89) 0.023

aAdjusted for age, gender, ypT, ypN, Mandard (before stratification), lymphovascular invasion, positive circumferential resection margin, differentiation and
adjuvant treatment.
bAdjusted for all except ypN.
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based on a radiological response to chemotherapy in the
primary tumour only, will potentially disadvantage the 20% of
patients who are systemically chemosensitive but have not
demonstrated a local response.
In conclusion, response to chemotherapy is a complex phenom-

enon. Patients can exhibit discordance between a systemic and local
response to neoadjuvant treatment, which if overlooked could
mean patients could forgo treatment that may be beneficial. The
findings of this paper suggest that composite scores involving
volumetric, metabolic and pathological assessment of both primary
tumour and lymph nodes will improve an overall estimation of true
chemotherapy response.
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