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MEDICAL PRACTICE

Contemporary Themes

Resection line disease in stomach cancer

BRITISH STOMACH CANCER GROUP

Abstract

In a prospective multicentre study of gastric adeno-
carcinoma the problem of microscopic disease at the
resection line was investigated. Of 390 patients with
resected gastric cancer, 85 (22%) had disease of the resec-
tion margins-32 at the oesophagus, 20 at the gastric
margin, 17 at the duodenum, and six at both margins
(10 were unspecified). Some 105 resections were con-
sidered palliative and 285 curative; 39 and 46 respectively
had resection line disease. When resection margin
clearance had been achieved a significantly improved
survival was found, both overall (p=0 0001), in the cura-
tive group (p=0 0009), and in those with serosal disease
but no microscopic disease ofthe lymph nodes (p= 0 0109).
When the resection margin was diseased the survival
rate for TNM stage IIS fell to that of stage IVA; 16% of
those having curative surgery had had inadequate
resections.
The results of this study show that microscopic disease

at the resection line influences long term survival and
that surgeons should ensure that resection lines are clear.
It also shows that the classification of patients who have
resection line disease should be downgraded to stage IVA
in the TNM staging system and they should be considered
to have had only a palliative resection.
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Introduction

After a gastrectomy for adenocarcinoma the pathologist may re-
port that microscopic disease is present at the resection margin.
This poses a problem for the surgeon with regard to future
management. It is commonly assumed that microscopic disease
at the resection margin converts an otherwise curative procedure
into a palliative one. A Lesson of the Week in the British Medical
journal re-emphasised this view, but offered no evidence to show
how survival was affected.' There has been no evidence that the
survival will be inferior if there is microscopic disease at the
resection line, and hence this particular feature was not accom-
modated in the TNM staging system.2 In a prospective multi-
centre study of gastric adenocarcinoma this problem has been
investigated. This has allowed an evaluation of the current
incidence and site of resection line disease and its effect on
survival and TNM classification.

Patients and methods

Of the 411 patients available from the first British Stomach Cancer
Group multicentre prospective randomised controlled trial, there were
390 patients, with a minimum follow up of two years and complete
data on the state of the resection line, nodes, and serosa. Some 21
patients were excluded because 13 were incorrectly staged and were
true stage I, and eight had missing data on the state of the resection
line (five), node (two), or serosa (one). As shown in our interim report,3
there was no statistically significant difference in survival between the
adjuvant treatment groups and the control group. We therefore
ignored the randomisation groups for this study. All patients had a
resectable lesion and had stage IIS, III, or IVA disease (table I)
according to the TNM staging system2 as modified by Fielding et al.4

Histological details were taken from the pathology report produced
by each participating centre and was not reviewed. Histological
disease of the resection margin was recorded but the clearance
distance was not. Survival was summarised by life tables and statistical
comparisons made by the log rank test using a program developed by
Peto.5 A probability of less than 0-05 was taken to indicate a statistically
significant difference in survival.
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TABLE I-Staging classification

No of patients

Resection line
Stage diseased Total

IIS
Serosa positive 12 80
Node negative

III
Serosa negative or positive 34 205
Node positive

IVA: Residual disease or metastases, or both 39 105

Total 85 390

Results

Of the 390 operations, 285 were considered curative (defined as one
in which a macroscopic clearance was thought to have been achieved)
and 105 palliative (defined as one in which macroscopic tumour was
thought to remain; histological proof was not necessarily available).
Of these 390 patients 85 (220°) had microscopic disease of the resection
margins; 39 had had palliative and 46 curative operations, representing
370o and 16% of each group respectively. The diseased margin
occurred in the oesophagus in 32 cases (380o), the stomach in 20
(230° ), the duodenum in 17 (200 o), both duodenum and stomach in
6 (7%o), and in an unspecified site in 10 (12 o). Table II shows the
distribution of diseased margins according to the type of operation.
The proportion of cases with disease left at the resection margin was

significantly less when the operation had been a distal partial rather
than a total or proximal partial gastrectomy (x2, 1 df=11 61;
p=0 0003). A significant difference was maintained when only the
curative resections were considered (x2, 1 df=635; p =00117), but
the proportions in each case were slightly smaller.
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Table III related the site of disease to the type of operation for
those in whom the latter was known. The oesophageal resection
margin was diseased in 830o and 760o, respectively, when the opera-
tion had been a total or proximal partial gastrectomy. The duodenum
(530°) was diseased more often than the stomach (43%o) in distal
partial gastrectomies.

TABLE II-Distribution of proportion of diseased margins by
type ofgastrectomy. Numbers and totals are given in parentheses

/O Of diseased margins
Type of gastrectomy All cases Curative cases

Total 33 (31/95) 26 (17/65)
Proximal partial 29 (15/52) 20 (8/40)
Distal partial 16 (39/243) 12 (21/180)

TABLE iII-Distribution of diseased margins by site and type of gastrectomy for
curative resections

Type of gastrectomy

Proximal Distal
Total partial partial

Site No ,0 No 0 No % Totals

Oesophagus 12 71 6 76 0 0 18
Stomach 0 0 1 12 8 38 9
Duodenum 2 12 0 0 10 48 12
Oesophagus and duodenum 2 12 0 0 0 0 2
Stomach and duodenum 0 0 0 0 1 5 1
Unspecified 1 5 1 12 2 9 4

Total 17 100 8 100 21 100 46

All cases

1= Resection Ilne notdiseased

2= Resection line diseased
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SURVIVAL AND TNM CLASSIFICATION

The cumulative five year survival for all cases (figure 1) was 170,
when the resection line was undiseased (305 patients) and 4°0 when the
resection line was diseased (85 patients), a statistically significant
difference (;2, 1 df= 25 95; p-000001). Nevertheless, the group with
resection line disease included a disproportionate number of patients
who had had palliative resections; these cases were therefore omitted
and survival was reanalysed for curative cases alone (287 patients)
(figure 2). The five year survival for this group was 200' for those with
no resection line disease (239) and 70 for those with resection line
disease (46), a statistically significant difference (x2, 1 df=11 12;
p =00009). Most of this curative group had both serosa and lymph
node disease (175 patients) and hence the extent of disease was not
clearly defined as no attempt had been made to assess the extent of
lymph node disease (that is, N,-N,).5 We therefore analysed the survival
of the subgroup in which the disease had affected the serosa but where
all the lymph nodes were free of tumour (80 patients). The five year
survival (figure 3) was 27%o with no resection line disease (68 patients)
versus 800 with diseased margins (12 patients); the significant dif-
ference in survival persisted (x2, 1 df=6 48; p =0 0109).
A survival advantage in favour of those free of resection line disease

in the 205 stage III patients (fig 4) was statistically significant ()2,
1 df=5 10, p=0 0239), but these included a small subgroup of 30
patients who had disease affecting the lymph nodes but not yet pene-
trating the serosa. Others have shown that these patients have a
more favourable prognosis than stage II patients.61 The five year
survival in this small subgroup without resection line disease (26
patients) was 240o and with disease (four patients) was 0%' ( 2,
1 df=8 61, p=0 0033). If these are excluded then the effect of
microscopic disease at the resection line in the remaining 175 stage
III patients (serosa positive, node positive) fails to achieve statistical
significance (X2, 1 df 2 47; p-=01159).

TABLE IV-Survival by stage and resection line
state

Resection line Probability of
Stage state 5 year survival

IIS Negative 27
Positive 8

III Negative 17
Positive 0

IVA Negative 8
Positive 0

Table IV shows the five year survival rates for each stage according
to resection line state. The survival of stage II and stage III patients
with diseased resection margins was the same as those who had had
palliative resections, stage IVA. In this latter group the difference
in survival between those with diseased margins and those without was
not statistically significant (x2, 1 df=3-69, p =0 055).

Discussion

In 1861 Rokitansky stated that the pyloric ring was not trans-
gressed by gastric cancer.8 In 1936 Castleman proved that the
pylorus was not a bulwark against the spread of gastric cancer,9
and Zinninger and Collins have since shown that the duodenum
was diseased in 30% of cases when macroscopic disease was
within 5 cm of the pylorus.'0 Many workers have subsequently
shown that gastric cancer spreads for a variable distance within
the tissue planes beyond macroscopic boundaries."1 12 Aslongago
as 1941 Coller et al showed that microscopic disease was left at
one or other resection margin in a quarter of gastrectomies for
adenocarcinoma." Several workers have suggested that a very
low incidence of residual tumour at the resection line can be
achieved with a macroscopic clearance of at least 6 cm measured
after resection,"1 14 15 although Papachristou pointed out that
owing to shrinkage this represents 12 cm in vivo.14 In this
study such recommendations have clearly not been followed, for

we, in common with others,'4 16 have shown that the surgeon's
ability to achieve microscopic clearance is no better now than
it was 40 years ago." Perhaps this is because of a persistent
belief that tumour tends not to transgress the pylorus. Where the
oesophagus is concerned this failure may have occurred because
of a reluctance to open the chest. A further reason may be that the
approach to surgery is nihilistic and that most patients are viewed
as incurable even when macroscopic clearance has been achieved.
Nevertheless, Desmond et al have shown that where limited
operations have been performed for supposed benign disease
that proved subsequently to be malignant reoperation to perform
a radical resection of the lymph nodes improved survival.'7
We have also shown that failure to achieve clearance does signi-
ficantly worsen the prognosis in all groups of patients except
those who have a palliative resection (IVA).
We suggest that a greater effort is made to achieve microscopic

clearance at the first operation, perhaps by using intraoperative
assessments such as frozen section.' 8 There may even be an argu-
ment for further resection, particularly if either the serosa or the
nodes are negative but paraffin histological sections show disease
at the resection line.
The TNM classification was introduced in 1978 by the Inter-

national Union Against Cancer (UICC).2 Fielding et al have
recently reviewed it and suggested modifications.4 This system
allows factors to be evaluated within staging groups and clearly
failure to achieve microscopic clearance renders a resection
palliative. In our series, because of resection line disease,
15 o of stage IIS patients and 16-50 of stage III patients have
the prognosis of stage IVA patients.

Previously "palliative" resections have been those in which
there has been macroscopic residual disease. We believe that
this term should now be extended to include those with micro-
scopic residual disease, and only those cases in which micro-
scopic clearance has been achieved should be called "curative."

We acknowledge the support of the Cancer Research Campaign in
funding this study. The analysis of the data was helped by Mr A
Mason in the Birmingham Cancer Registry and the West Midlands
CRC Clinical Trials Unit. We thank all the members of the British
Stomach Cancer Group and their associated pathologists, as listed in
our interim report,3 for recording the information for this analysis.
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