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ABstrAct

Aim

To investigate the histological subtypes of oesophageal adenocarcinoma according to 

the Laurén classification (intestinal/diffuse/mixed) in relation to tumour response to 

neoadjuvant treatment, and in relation to patients’ survival after potentially curative 

treatment.

Methods

Data were collected from all oesophageal adenocarcinoma patients who underwent 

potentially curative treatment in our institute between 1998 and 2014. Treatment 

consisted of neoadjuvant chemoradiotherapy (36-50 Gy) followed by an oesophagectomy 

or definitive chemoradiotherapy (50-50.4 Gy). Clinical data were collected from patient 

records. All endoscopic biopsies and surgical resection specimens were reassessed to 

determine the histological subtype (intestinal, diffuse or mixed) and the Mandard tumour 

regression grade (TRG). The impact of the histological subtypes on survival was determined 

using a Cox model.

Results

Median follow-up was 68 months. Diffuse and mixed type cancers accounted for 25% of 

oesophageal adenocarcinomas. Median overall survival differed significantly between 

patients with intestinal (n=121, 39 months), diffuse (n=28, 18 months) or mixed type (n=11, 

25 months) carcinomas (log rank, p=0.023). In multivariable analysis, the diffuse type was 

associated with shorter survival (diffuse versus intestinal: hazard ratios 2.06, p=0.006). A 

pathologically (near) complete response (TRG 1 or 2) was seen less frequently in diffuse 

type than in intestinal type carcinomas (24% versus 60%; p=0.015).

Conclusions

Patients with diffuse type oesophageal adenocarcinomas had a significantly worse 

prognosis than those with intestinal type carcinomas. Intestinal type carcinomas showed 

a better response to neoadjuvant chemoradiotherapy than diffuse type carcinomas. These 

differences call for the exploration of differentiated approaches in the potentially curative 

treatment of oesophageal adenocarcinomas.

introduction

The introduction of multimodal treatment approaches in oesophageal cancer has slightly 

improved patients’ prognosis, but overall survival (OS) remains poor. In the last decades, 

5-year survival rates in the Netherlands did not exceed 25%.1 In the potentially curative 

setting, standard treatment comprises neoadjuvant chemo(radio) therapy followed by an 

oesophagectomy or definitive chemoradiotherapy.2,3 An important strategy to improve 

treatment results is to study the outcomes of different subgroups of patients in order to 

identify those who might benefit from alternative treatment regimens.

The Laurén classification is a commonly used histopathological classification system with 

prognostic value in gastric adenocarcinoma. It divides gastric adenocarcinomas into three 

subtypes4: intestinal types which form glands and resemble adenocarcinomas of the 

large intestine; diffuse types which consist of poorly cohesive cells with little or no gland 

formation, often containing various proportions of signet ring cells; and, mixed types which 

exhibit components of both intestinal and diffuse type carcinomas.4–6 Epidemiological 

trends, molecular aspects and pathogenesis are different in these subtypes of gastric 

adenocarcinoma.6–9 The diffuse type has a more aggressive nature than the intestinal type 

and has been associated with a worse prognosis.10–12 For example, at comparable T-stages, 

the risk of lymph node involvement and peritoneal metastases is higher in diffuse type than 

in intestinal type gastric cancer. Also, disease recurrence rates after potentially curative 

treatment are higher for diffuse type carcinomas than for intestinal type carcinomas.13–15

In Western countries, the incidence of oesophageal adenocarcinoma is markedly increasing 

in the past decades.1,16,17 Papers in which the Laurén classification is mentioned in relation 

to the clinical outcome of oesophageal adenocarcinoma patients are scarce and mainly 

performed in the era before neoadjuvant treatment.7,18–22 The efficacy of multimodality 

treatment in relation to the histological subtype is therefore unknown. The aim of this 

study was to investigate the three Laurén subtypes in relation to (I) tumour response to 

chemoradiotherapy and (II) patients’ survival in oesophageal adenocarcinoma patients 

who were treated with curative intent.
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methods

Patients

Patients with an oesophageal adenocarcinoma who underwent potentially curative 

treatment in our institute between 1998 and 2014 were identified from a retrospective 

database. Patient, tumour and treatment characteristics were collected from written and 

electronic medical records. For all patients, comorbidity was scored using the Charlson 

comorbidity index (CCI).23 In this article, the score was calculated without the optional 

age-factor. Tumour location was based on the location of the tumour bulk as stated in the 

oesophagogastroduodenoscopy report according to the 7th edition of the American Joint 

Committee on Cancer (AJCC) staging manual: upper (20-25 cm), middle (25-30 cm), lower 

(30-40 cm) oesophagus or gastro-oesophageal junction (when designated as such in the 

report).24

Routine pre-treatment staging included a computed tomography scan of thorax and 

abdomen with intravenously and orally administered contrast, ultrasonography of the neck 

with fine needle aspiration of suspected lymph nodes and endoscopic ultrasonography. 

From 2004 onwards, 18F-fluorodeoxyglucose positron emission tomography (FDG-

PET) became part of the staging procedure. After neoadjuvant treatment, FDG-PET was 

repeated to exclude distant metastasis. All tumours were clinically and pathologically 

staged according to the 7th AJCC tumour-node-metastasis classification. Stage IB-IIIC 

carcinomas were treated as locally advanced disease.25

Histopathology

In all patients, oesophageal adenocarcinoma was histologically confirmed on tumour 

biopsies taken during oesophagogastroduodenoscopy. All haematoxylin and eosin slides 

from the pre-treatment endoscopic tumour biopsies (for histological subtyping) and 

surgical resection specimens (for response evaluation) were reassessed by a dedicated 

gastrointestinal pathologist (PS). The histological subtype was determined according to 

the Laurén classification as intestinal or diffuse type.4 In the original Laurén paper, based on 

surgical specimens, the mixed type was only applied to cases where intestinal and diffuse 

components were present in approximately equal proportions. In biopsy-based diagnosis, 

sampling issues are inevitable. In order to define the histological subgroups as purely 

as possible, and because any proportion of diffuse type carcinoma may be associated 

with worse prognosis in gastric cancer5, cases were regarded mixed type when showing 

components of both intestinal and diffuse types in any proportion. The tumour regression 

grade (TRG) according to Mandard was used to determine the response of the primary 

tumour to neoadjuvant treatment.26 The Becker classification is another commonly used 

system to grade tumour regression after neoadjuvant therapy in gastro-oesophageal 

cancer.27 See Supplementary Table 1 for the relation between the Mandard and the Becker 

classification. The reassessment was blinded for the patients’ characteristics and outcomes.

Treatment

Potentially curative treatment consisted of neoadjuvant chemoradiotherapy (nCRT) 

followed by an oesophagectomy or definitive chemoradiotherapy (dCRT). Neoadjuvant 

chemoradiotherapy consisted of 5-fluorouracil(5FU)/cisplatin combined with 36-50 Gy 

(1998-2010) or carboplatin/paclitaxel combined with 41.4 Gy (from 2010 onwards). An 

open transthoracic or transhiatal oesophagectomy was performed 6-10 weeks after nCRT. 

Continuity of the digestive tract was restored with gastric-tube reconstruction and a 

cervical anastomosis. Definitive chemoradiotherapy consisted of 5FU/cisplatin combined 

with 50 Gy (1998-2010) or carboplatin/paclitaxel combined with 50.4 Gy (from 2010 

onwards). Treatment plans were determined in a multidisciplinary tumour board meeting. 

Definitive chemoradiotherapy was considered for patients with unresectable tumours, 

patients unfit for surgery or for those who refused surgery.

Follow-up

Follow-up data were collected until December 2015. Survival status was checked with the 

municipal personal records database. Disease recurrence was documented as locoregional, 

distant or both. The category ‘both’ was used when locoregional and distant metastasis 

were diagnosed within 4 weeks apart. Date of disease recurrence was defined as the date of 

histological or radiological confirmation, or - if not available - date of first clinical suspicion.

Statistics

Comparisons between subgroups (intestinal, diffuse or mixed type carcinomas) were 

done using Fisher’s exact test (nominal variables) or the Kruskal-Wallis test (continuous 

variables). Missing values (body mass index, n=1; tumour length, n=8) were imputed 

with the mean of available data. Overall survival and locoregional recurrence (LRR) free 

interval were calculated from the date of histological diagnosis until the date of death by 

any cause or the last date when the patient was known to be alive. For LRR-free interval, 

death and distant metastases without LRR were censored. The Kaplan-Meier curves were 

compared with the log-rank test. Hazard ratios (HRs) and 95% confidence intervals (CIs) 

were calculated using Cox proportional hazard models. Variables with a p-value lower 

than 0.2 in univariable analysis were included in the multivariable analysis. The analysis 

was adjusted for age, irrespective of the p-value. The proportional hazard assumption was 

tested according to Grambsch and Therneau.28 All data were analysed using SPSS (version 

22.0 for Windows) and R (version 3.2.3).
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tABle 1. tABle 1. (continued)

Patient, tumour and treatment characteristics of all study patients with oesophageal adenocarcinoma 

according to the Laurén classification (n=160).

Patient, tumour and treatment characteristics of all study patients with oesophageal adenocarcinoma 

according to the Laurén classification (n=160).

Age: median (IQR)

Gender: n (%)

 Male

 Female

BMI: median (IQR)

 Missing

Comorbidity scorea: 

n (%)

 0

 1

 2

 > 3

Tumour location: 

n (%)

 Upper

 Middle

 Lower

 Gastro-  

 oesophageal 

 junction

Length, cm: 

median (IQR)

 Missing

cT stageb : n (%)

 cT2

 cT3

 cT4

cN stageb : n (%)

 cN0

 cN+

Chemotherapy regimen: 

n (%)

 Carboplatin + 

 paclitaxel

 5FU + cisplatin

Planned treatment 

strategy: n (%)

 nCRT + surgery

 dCRT

Completed treatment as 

planned: n (%)

 yes

 no

Intestinal

n = 121

64  (56 - 72)

92  76%

29  24%

26  (24 - 29)

0

72  60%

20 17%

17 14%

12 10%

2 2%

2 2%

101 84%

16 13%

5 (4 - 6)

7

18 15%

102 84%

1 1%

47 39%

74 61%

Diffuse

n = 28

69 (64 - 76)

27 96%

1 4%

27 (24 - 30)

1

11 39%

2 18%

7 25%

5 18%

0 0%

2 7%

20 71%

6 21%

6 (4 - 9)

0

4 14%

22 79%

2 7%

11 39%

17 61%

Mixed

n = 11

59 (55 - 65)

10 91%

1 9%

26 (25 - 31)

0

10 91%

1 9%

0 0%

0 0%

0 0%

0 0%

8 73%

3 27%

5 (5 - 6)

1

2 18%

9 82%

0 0%

3 27%

8 73%

p-

value

0.01

0.02

0.51

0.13

0.31

0.06

0.31

0.81

Diffuse 

n = 28

Mixed

n = 11

p-

value

20 71%

8 29%

19 68%

9 32%

26 93%

2 7&

7 64%

4 36%

10 91%

1 9%

9 82%

2 18%

0.48

0.10

0.58

Intestinal

n = 121

71 59%

50 41%

103 85%

18 15%

105 87%

16 13%

5FU, 5-fluorouracil; BMI, Body Mass Index; cm, centimetre; dCRT, definitive chemoradiotherapy; IQR, 

Inter Quartile Range; nCRT, neoadjuvant chemoradiotherapy; TNM, tumour-node-metastasis
aAccording to the Charlson Comorbidity Index
bAccording to the 7th Edition of the TNM classification
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results

Between January 1998 and December 2013, 253 patients with oesophageal carcinoma 

were planned for potentially curative treatment in our institute. Patients with squamous 

cell (n=88) or other type carcinomas (n=5; lympho-epithelial, undifferentiated or 

adenosquamous) were excluded. The remaining 160 adenocarcinoma patients were 

included in this study. Histological subtyping resulted in the following subgroups (Fig. 1): 

121 patients with intestinal type carcinomas (76%), 28 with diffuse type carcinomas (18%) 

and 11 with mixed type carcinomas (7%). Out of 39 diffuse/mixed type carcinomas, 19 cases 

(49%) showed various proportions of signet ring cells (SRC): 16/28 diffuse and 3/11 mixed 

types. Patients with diffuse type carcinomas were older and more often male than patients 

with intestinal or mixed type carcinomas. Patient, tumour and treatment characteristics are 

summarised in Table 1.

Treatment

Neoadjuvant chemoradiotherapy followed by surgery was initially scheduled for 132 

patients (83%), while 28 patients (18%) were scheduled for definitive chemoradiotherapy. 

The treatment strategy and the chemotherapeutic regimen used did not differ between the 

three subgroups (Table 1). All patients planned for definitive chemoradiotherapy completed 

the full treatment. Out of 132 patients who underwent neoadjuvant chemoradiotherapy, 

20 patients (13%) were not operated because of patient choice (n=5), tumour progression 

(n=12) or toxicity of the neoadjuvant therapy (n=3). The reasons for not proceeding to 

surgery were equally distributed among the three subgroups.

Postoperative pathological results

All but one of the surgical resections were microscopically radical; in one patient (intestinal 

type carcinoma), an intramural metastasis was seen in the muscularis propria of the 

proximal resection margin. Median lymph node count in 112 patients who underwent 

resection after neoadjuvant chemoradiotherapy was 14 (interquartile range: 9-20), with 

no significant difference between the three subgroups. A pathologically (near) complete 

response (TRG 1 or 2 was seen more often in intestinal type (60%) than in diffuse type 

carcinomas (24%), p=0.015. This was associated with longer OS; TRG 3-5 versus TRG 1-2, 

HR 1.80, 95% CI: 1.09-2.98, p=0.021. None of the 11 operated patients with SRCs in the 

biopsy sample had a pathologically complete response (TRG 3: 9/11, TRG 2 and TRG 4: 

1/11). Postoperative pathological results are summarised in Table 2. 

Survival

Median follow-up was 68 months. During follow-up, 108 patients (68%) died. Median 

Fig. 1.

Oesophageal adenocarcinoma; the three different subtypes according to the Laurén classification. 

(A) Intestinal type carcinoma: forms glands with fairly well polarised columnar cells (x200). (B) Diffuse 

type carcinoma: the tumour cells are scattered either as solitary cells or as small clusters of cells 

(here partly infiltrating between pre-existing glands). Signet ring cells are present in this example 

but not all diffuse carcinomas exhibit signet ring cells (x200). (C) Mixed type carcinoma: exhibits 

characteristics of both A (upper part) and B (lower part) in one biopsy sample (x100).

A B C

OS for all patients was 29 months. Three and five-year survival rates were 46% and 

32%, respectively. Median OS differed significantly between patients with intestinal (39 

months), diffuse (18 months) or mixed type carcinomas (25 months), p=0.023 (Fig. 2). The 

univariable analysis for overall survival is given in Supplementary Table 2. In multivariable 

analysis, the diffuse type was associated with shorter OS (diffuse versus intestinal, HR: 

2.06; 95% CI 1.23-3.45, p=0.006; mixed versus intestinal, HR: 1.34; 95% CI 0.63-2.84, 

p=0.450). Other factors associated with overall survival in the adjusted analysis included 

CCI, clinical T-stage, planned treatment strategy (dCRT or nCRT + surgery) and completion 

of the initial treatment plan (Table 3). There was no evidence of non-proportionality.

Tumour recurrence

Data on tumour recurrence were available in 157 patients. The LRR-free interval was 

significantly longer for patients with intestinal type carcinomas (median time to LRR: not 

reached) than for those with diffuse type carcinomas (median time to LRR: 43 months), 

p=0.017. Patients with mixed type carcinomas were not included in this analysis because 

the number of events in this small patient group was too low. Crude percentages of the 

occurrence of locoregional and distant metastases according to the Laurén classification 

are given in Table 4. 
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tABle 2. 

ypT stagea: n (%) 

 ypT0

 ypT1

 ypT2

 ypT3

 ypT4

ypN stagea: n (%)

 ypN0

 ypN1

 ypN2

 ypN3

Mandard classification

 TRG 1

 TRG 2

 TRG 3

 TRG 4

 TRG 5

Pathologically (near)

complete response: 

n (%)

 Yes (TRG 1+2)

 No (TRG 3-5)

Intestinal

n = 87 (78%)

26 30%

14 16%

13 15%

32 37%

2 2%

61 70%

13 15%

10 12%

3 3%

26 30%

26 30%

21 24%

12 14%

2 2%

52 60%

35 40%

Diffuse

n = 17 (15%)

2 12%

0 0%

2 12%

10 59%

3 18%

3 18%

6 35%

5 29%

3 18%

2 12%

2 12%

11 65%

2 12%

0 0%

4 24%

13 77%

Mixed

n = 8 (7%)

0 0%

0 0%

0 0%

8 10%

0 0%

2 25%

4 50%

1 13%

1 13%

0 0%

3 38%

3 38%

2 25%

0 0%

3 38%

5 63%

p-

value

0.004

<0.000

0.047

0.015

Postoperative pathological results for all patients who underwent an oesophagectomy after 

neoadjuvant chemoradiotherapy for oesophageal adenocarcinoma according to the Laurén 

classification (n=112).

TRG, tumour regression grade according to Mandard; TNM, tumour-node-metastasis
aAccording to the 7th Edition TNM classification

Fig. 2.

Overall survival according to the Laurén classification

su
rv

iv
al

 p
ro

ba
bi

lit
y

years since diagnosis

1.0

0.8

0.6

0.4

0.2

0.0

0

121

28

11

1

104

21

9

2

73

12

7

3

55

7

4

4

39

4

1

5

27

3

6

16

2

7

12

2

8

10

1

9

8 

1

10

4

11

2

12

Number at risk

Intestinal type

Diffuse type

Mixed type

Log-rank p=0.023

Intestinal type

Diffuse type

Mixed type
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tABle 3. 

tABle 4. 

tABle 3. (continued)

Age at diagnosis

Gender

 Male

 Female

Comorbidity scorea

 0

 1

 2

 >3

Tumour location

 Gastro-oesophageal junction

 Lower

 Middle

 Upper

Laurén classification

 Intestinal

 Diffuse

 Mixed

cT stageb

  cT2

 cT3

 cT4

cN stageb

  cN0

 cN+

Planned treatment strategy

 nCRT + surgery

 dCRT

Completed treatment as planned

 Yes

 No

Location of tumour recurrence

None

Locoregional recurrence only

Distant recurrence only

Locoregional + distant recurrence

Location of distant recurrencesb

Liver

Lung

Bones

Brain

Adrenal

Peritoneum

Muscle

No. of 

patients

160

129

31

93

26

24

17

25

129

4

2

121

28

11

24

133

3

61

99

132

28

140

20

Intestinal 

n=119

n %

50 42%

13 11%

37 31%

19 16%

n=56

19 34%

19 34%

14 25%

14 25%

10 18%

4 7%

3 5%

Diffuse 

n=27

n %

10 37%

5 19%

6 22%

6 22%

n=12

2 17%

5 42%

5 42%

1 8%

1 8%

3 25%

2 17%

Mixed 

n=11

n %

4 36%

2 18%

2 18%

3 27%

n=5

2 40%

4 80%

1 20%

0 0%

1 20%

0 0%

0 0%

HR

1.00

1.0

0.71

1.0

0.47

0.64

1.35

1.0

0.62

0.95

1.52

1.0

2.06

1.34

1.0

2.52

3.33

1.0

1.30

1.0

2.28

1.0

7.00

95% CI

0.98 - 1.03

0.39 - 1.30

0.24 - 0.91

0.33 - 1.26

0.69 - 2.67

0.36 - 1.08

0.28 - 3.21

0.31 - 7.48

1.23 - 3.45

0.63 - 2.84

1.28 - 4.95

0.80 - 13.86

0.85 - 2.00

1.26 - 4.13

3.77 - 13 00

p-value

0.803

0.270

0.042

0.026

0.197

0.380

0.206

0.089

0.933

0.608

0.022

0.006

0.450

0.024

0.007

0.098

0.233

0.006

<0.0001

Multivariable

Multivariable Cox model for overall survival in all study patients (N=160)

Site of tumour recurrence (as crude percentages) after potentially curative treatment of oesophageal 

adenocarcinoma according to the Laurén classification (n = 157). a

aIn three study patients, data on tumour recurrence were not available. 
bMultiple sites of distant recurrence were counted per patient, in total, 73 patients had distant 

tumour recurrence.

BMI, body mass index;  CI, confidence interval; dCRT, definitive chemoradiotherapy; HR, hazard ratio; 

nCRT, neoadjuvant chemoradiotherapy; TNM, tumour-node-metastasis 
aAccording to the Charlson Comorbidity Index
bAccording to the 7th TNM classification
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discussion

In this study, the adenocarcinoma subtypes according to the Laurén classification were 

significantly associated with the prognosis of oesophageal adenocarcinoma patients after 

potentially curative treatment. Diffuse and mixed type carcinomas together accounted 

for 25% of all cases. Patients with intestinal type carcinomas lived longer than those with 

diffuse type carcinomas (39 versus 18 months) and their tumours showed a strikingly better 

pathological response to neoadjuvant chemoradiotherapy (60% versus 24% complete or 

near complete response). These study results suggest that the Laurén classification can 

be a valuable tool in identifying a subgroup of oesophageal cancer patients with a poor 

prognosis, and, supported by the association between pathological response and survival, 

reveal its potential role as a predictive factor for response to chemoradiotherapy.

The current study is the first in which all endoscopic biopsies have been uniformly 

reassessed to determine the histological subtype according to the Laurén classification 

in oesophageal adenocarcinomas. The reported frequencies of diffuse and mixed type 

oesophageal adenocarcinomas differ considerably between previous studies. The diffuse 

type has been found in 1-22% and the mixed type in 4-32% of the patients.7,18–22 Of these 

studies, only Derakhshan et al. used biopsy-based histological diagnosis. In that study, in 

which not all cases were reassessed (diagnosis was partly based on pathology reports), the 

frequency of diffuse and mixed type carcinomas (9% and 4%, respectively) was somewhat 

lower than we have found (18% and 7%).7 The various frequencies of the subtypes are 

likely to be explained by differences between populations (data of patients treated with 

curative intent versus epidemiological data), selection bias (single centre series), sampling 

issues and inter-observer variability in histological assessment.

In gastric cancer, the Laurén classification has shown to be reliable with a good inter-

observer agreement (κ=0.77-0.95).29 There is, however, a certain rate of mismatch 

between biopsy- and resection specimen-based histological subtyping.29,30 The majority 

of this mismatch, found in about 25% of cases, represents carcinomas being diagnosed as 

intestinal type on biopsy samples, which turn out to be mixed or diffuse type in surgical 

resection specimens. The predictive value of a biopsy-based diagnosis of diffuse type 

carcinomas is high (sensitivity: 0.91, specificity: 0.92).30 Before clinical implications can 

be discussed, the risk of missing diffuse type carcinomas in endoscopic biopsies should be 

reduced. Therefore, it is of great importance that sufficient biopsy samples are taken to 

establish the correct histological subtype.31 In the present study, the discordance between 

biopsies and resection specimens could not be studied because all resected tumours had 

been exposed to neoadjuvant chemoradiotherapy. This makes it impossible to determine 

whether found discrepancies in histological subtype between biopsy and resection 

specimen reflect true misdiagnosis or treatment effect (for example, complete response of 

the intestinal component in a mixed type simulates a diffuse type carcinoma).

For gastric adenocarcinomas, the Laurén classification is a well-known histopathological 

classification system with prognostic significance.4,29 Two earlier papers touched on 

the prognostic relevance of the Laurén classification in primarily resected oesophageal 

adenocarcinoma patients.20,21 For diffuse (n=6) and intestinal type carcinomas (n=20), a 

significant difference in survival was reported (median 5 versus 23 months).21 Also, Sarbia 

(n=128) reported a significant difference in survival between patients with intestinal 

type (mean 67 months, n= unknown) and mixed type carcinomas (mean 16 months, n= 

unknown).20 These studies were, however, conducted in the era before neoadjuvant 

treatment.

In our study, not only the prognostic impact of the Laurén classification is emphasised, the 

results also revealed its potentially predictive value in oesophageal cancer. Neoadjuvant 

chemoradiotherapy was less effective in diffuse/mixed type carcinomas than in intestinal 

type carcinomas. In the current literature, there are no data regarding this issue. 

Schmidt et al. described a significant correlation between the Laurén classification and 

histopathological response after mostly platinum-based chemotherapy in 610 gastro-

oesophageal junction and 240 gastric cancer patients.32,33 The direction and magnitude of 

this correlation were not reported.32

Oesophageal SRC carcinomas represent a subset of diffuse type carcinomas. In our cohort, 

19 out of 39 (49%) diffuse/mixed type carcinomas contained various proportions of SRCs. 

None of those patients had a pathologically complete response. Earlier data regarding 

SRC histology and response to chemoradiotherapy in oesophageal cancer are limited 

and conflicting, but predominantly in agreement with our finding.32,34–37 In two series of 

oesophageal adenocarcinoma patients, pathologically complete response rates of 26-32% 

in non-SRC (n=638/n=128) versus 0-6% in SRC carcinomas (n=23/n=85) were reported 

after treatment with platinum-based chemoradiotherapy.34,37 In another series of gastro-

oesophageal junction carcinomas of the SRC type (n=23), only one patient had a complete 

response.36 These findings seem to suggest that SRC features are correlated with less 

response to neoadjuvant treatment in oesophageal adenocarcinoma.

As in gastric cancer, the present study on oesophageal cancer suggests a higher risk of 

lymph node metastases in diffuse type than in intestinal type carcinomas. The ypN0 rate 

was lower for diffuse/mixed types than for intestinal type carcinomas (18%/25% versus 

70%) and, patients with diffuse type carcinomas showed earlier locoregional treatment 

failure. In gastric cancer patients, the histological subtype is one of the factors taken into 
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account when the extent of resection (total versus subtotal gastrectomy) is determined.30 

Whether our findings implicate that, also in oesophageal adenocarcinoma, the histological 

subtype should influence the treatment plan should be subject to further research.

Furthermore, the observed correlation between the histological subtype and overall 

survival make the Laurén classification a mandatory stratification factor in future clinical 

trials involving patients with oesophageal adenocarcinoma until molecular subtyping such 

as proposed by the Cancer Genome Atlas (TCGA) or the Oesophageal Cancer Clinical 

and Molecular Stratification (OCCAMS) consortium have proven to be of prognostic or 

predictive value.9,38 Applying the Laurén classification in oesophageal adenocarcinomas, 

can be the starting point for unravelling the underlying carcinogenic pathways from 

epidemiological, molecular and clinical (therapy development) perspectives.

In conclusion, patients with diffuse type carcinomas of the oesophagus had a significantly 

worse prognosis than those with intestinal type carcinomas. Intestinal type carcinomas 

showed a better response to neoadjuvant chemoradiotherapy than diffuse type carcinomas. 

Exploration of these differences in future trials, might lead to differentiated approaches 

in the potentially curative treatment of oesophageal adenocarcinomas according to the 

histological subtype.
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supplementAry dAtA

supplementAry tABle 1.

supplementAry tABle 2.

supplementAry tABle 2. (continued)

Interpretation of the Mandard scores in light of the Becker classification.

TRG, Tumour Regression Grade

1Becker classification

Grade 1a  No residual tumour

Grade 1b  <10% residual tumour

Grade 2 10-50% residual tumour

Grade 3 >50% residual tumour

2Mandard classification

TRG 1 Complete regression

TRG 2 Fibrosis with scattered tumour cells

TRG 3 Fibrosis and tumour cells with   

 preponderance of fibrosis

TRG 4 Fibrosis and tumour cells with   

 preponderance of tumour cells 

TRG 5 Tumour tissue without changes 

 or regression

Univariable Cox model for overall survival in all study patients (N=160)

Univariable Cox model for overall survival in all study patients (N=160)

BMI, Body Mass Index; CI, confidence interval; dORT, definitive chemoradiotherapy; HR, Hazard Ratio; 

nORT, neoadjuvant

* According to the Charlson Comorbidity Index

† According to the 7th TNM classification

Age at diagnosis

Gender

 Male

 Female

BMI

Comorbidity score*

 0

 1

 2

 >3

Tumour location

 Gastro-oesophageal junction

 Lower

 Middle

 Upper

Tumour length

Laurén classification

 Intestinal

 Diffuse

 Mixed

cT stage†

  cT2

 cT3

 cT4

cN stage†

  cN0

 cN+

Chemotherapy regimen

 Carboplatin + paclitaxel

 5FU + cisplatin

Planned treatment strategy

 nCRT + surgery

 dCRT

Completed treatment as planned

 Yes

 No

No. of 

patients

160

129

31

160

93

26

24

17

No. of 

patients

25

129

4

2

160

121

28

11

24

133

3

61

99

98

62

132

28

140

20

HR

1.01

1.0

0.56

0.98

1.0

0.49

0.92

2.05

HR

1.0

0.78

3.45

1.89

0.99

1.0

1.88

1.46

1.0

1.92

5.81

1.0

1.42

1.0

1.00

1.0

0.51

1.0

4.09

95% CI

0.99 - 1.03

0.32 - 0.95

0.93 - 1.02

0.26 - 0.90

0.52 - 1.60

1.15 - 3.63

95% CI

0.14 - 1.31

1.14 - 10.42

0.437 - 8.21

0.92 - 1.06

1.18 - 3.00

0.70 - 3.04

1.03 - 3.58

1.60 - 21.15

0.95 - 2.10

0.68 - 1.48

0.33 - 0.81

2.44 - 6.85

p-value

0.260

0.032

0.322

0.004

0.022

0.755

0.014

p-value

0.024

0.349

0.028

0.393

0.71

0.026

0.008

0.313

0.018

0.041

0.008

0.085

0.995

0.004

<0.0001

Univariable

Univariable




