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Summary Controversy still exists on the optimal surgical resection for potentially curable gastric cancer. Much better long-term survival has
been reported in retrospective/non-randomized studies with D, resections that involve a radical extended regional lymphadenectomy than
with the standard D, resections. In this paper we report the long-term survival of patients entered into a randomized study, with follow-up to
death or 3 years in 96% of patients and a median follow-up of 6.5 years. In this prospective trial D, resection (removal of regional perigastric
nodes) was compared with D, resection (extended lymphadenectomy to include level 1 and 2 regional nodes). Central randomization followed
a staging laparotomy.

Out of 737 patients with histologically proven gastric adenocarcinoma registered, 337 patients were ineligible by staging laparotomy
because of advanced disease and 400 were randomized. The 5-year survival rates were 35% for D, resection and 33% for D, resection
(difference —2%, 95% CI = —12%-8%). There was no difference in the overall 5-year survival between the two arms (HR = 1.10, 95% ClI
0.87-1.39, where HR > 1 implies a survival benefit to D, surgery). Survival based on death from gastric cancer as the event was similar in the
D, and D, groups (HR = 1.05, 95% CI 0.79-1.39) as was recurrence-free survival (HR = 1.03, 95% CI 0.82-1.29). In a multivariate analysis,
clinical stages Il and Ill, old age, male sex and removal of spleen and pancreas were independently associated with poor survival. These
findings indicate that the classical Japanese D, resection offers no survival advantage over D, surgery. However, the possibility that D,
resection without pancreatico-splenectomy may be better than standard D, resection cannot be dismissed by the results of this trial.
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Carcinoma of the stomach remains a major cause of death in mdke time the study was formulated, the Japanese rules dictated that
Western countries. The only proven effective therapy is surgerpancreatico-splenectomy was an integral part pfelSection for

but overall 5-year survival rates remain low after resection. Irall tumours except antral cancers. For this reason en-bloc removal
1981, the Japanese Society for Research in Gastric Cancef these two organs with the stomach was specified by the MRC
(JSRGC) standardized the gastric resections and the extent 801 trial protocol for middle and upper third tumours in the D
regional lymphadenectomy in accordance with specific rulesarm. In this paper, we report on the long-term outcome of these
(updated over the years) based on the location of the tumour ahgo surgical treatment arms. Preliminary results of STO1
the respective regional node drainage (Kajitani, 1981). Larg€Cuschieri et al, 1996), and a similar Dutch trial (Bonenkamp et al,
retrospective series from Japan of radical gastrectomy with level-2995), have shown that splenectomy and distal hemi-pancreatec-
extended lymphadenectomy (Besections) have shown impres- tomy are attended by a significant increase in post-operative
sive 5-year survival rates, certainly much higher than experienceadorbidity and mortality. The influence of removal of these organs
in the West (Mine et al, 1970; Miwa, 1979; Maruyama et al, 1987pn long-term survival is addressed in this analysis. This is impor-
Nakajima and Nishi, 1989). Some non-Japanese centres have ataot as distal hemi-pancreatectomy is no longer considered an inte-
reported favourably on Jesections (Smith et al, 1991; Jaehne etgral part of Q resections by Japanese surgeons, and some Western
al, 1992; Siewert et al, 1993; Sue-Ling et al, 1993; Mendes et atentres are practising spleen- and pancreas-preseryingséc-
1994). However, the benefit of, Dver conventional Dresections  tions with apparent good results (Sue-Ling et al, 1993; Griffith,
(where only the perigastric nodes within 3.0 cm of the primary ard995), despite the reported splenic hilar lymph nodes involvement
removed) had not been tested prospectively until the launch of the 15-27% of gastric cancers (Fass and Schumpelick, 1989;
Medical Research Council (MRC) Gastric Cancer Surgical TriaMendes et al, 1994; Mendes et al, 1995; Tsuburaya et al, 1995).
(STO1) in 1986. This was a randomized comparison, ofebsus

D, resections for potentially curable advanced gastric cancer. %ATIENTS AND METHODS

The organization and preliminary results of the MRC STOL trial are

Received 14 July 1998 summarized briefly since they have been reported previously
Revised 20 October 1998 (Cuschieri et al, 1996). Patients enrolled in MRC STO1 were to
Accepted 5 November 1998 have histologically proven, and potentially curable, gastric carci-
Correspondence to: A Cuschieri noma. Patients were excluded if they were young (< 20 years), had

1522



D, and D, resections for gastric cancer 1523

undergone gastric surgery, harboured a co-existing cancer or h Patients Registered (n=737)
serious co-morbid cardiorespiratory disease that would preclude
safe O resection. All patients underwent staging laparotomy tc

define potentially curative disease. Eligible cases were those tr Staging laparotomy (n=737) ——> Ineligible (1=337)

fell within the UICC TNM cancer stages I-lll (Sobin and

Wittekind, 1997). Tumour stage was determined by pathology ¢ l

the resected specimens. The patients were randomized centre Patients randomized (n=400)

(over the telephone), within the same operating session, to ejther

or D, gastrectomy. In total, 400 eligible patients were randomized D, surgery (n=200) 4_|_, D, surgery (n=200)
The operative details of the two arms were defined in terms ¢

the extent of gastric resection, the macroscopic tumour-fre l l

margins and the level of lymphadenectomy @NN,). D, resec- Followed up (7=200) Followed up (7=200)

tions entailed removal of the lymph nodes within 3.0 cm of the

tumour (considered Nn TNM system) en bloc with the greater l l

omentum and stomach., Desections necessitated the additional
removal of the omental bursa, the hepatoduodenal and retr
duodenal nodes (antral lesions) and the splenic artery/splenic hil l l
nodes and retropancreatic nodes by distal hemipancreatic

Died (n=137) Died (n=144)

. . . Followed up for = 3 years (n=190 Followed up for = 3 years (n=197
splenectomy for middle and upper third lesions. In both arms, P years ( ) P years ( )
distal gastrectomy up to and including the duodenal bulb with l l
minimum of 2.5 cm proximal tumour-free margin was performec
for antral neoplasms, whereas total gastrectomy was undertak Folowed up for =5 years (n=172) Followed up for 2 5 years (n=186)
for middle and proximal tumours. Figure 1  Trial profile of MRC ST01

D, resections were followed by a significantly higher morbidity
and mortality than Dresections; this was attributable on subset
analysis to the pancreatico-splenectomy that was largely confineglthough stage could not be ascertained for 25 patients due to
to the D, arm (Cuschieri et al, 1996). Patients were followed up ainissing pathology data. Their characteristics are shown in Table 1.
regular intervals. Complete follow-up was available to death or 3
years in 96% of patients, and the median follow-up time was i
6.5 years. Patients were followed up through the participatiné])verall survival
surgeon, their General Practitioner (GP) or via the Office forThe overall 5-year survival rate for both arms is 34% (95% confi-
National Statistics. dence interval (Cl) 29-39%).

Statistical methods Survival by allocated treatment

Eligible patients were randomized centrally by use of randongurvival ‘on an intention-to-treat basis’ in the two randomized
permuted blocks, and with stratification for centre, nodal statuarms of the trial is shown in Figure 2, @section offers no signif-
and tumour location (antral, middle, proximal, total, mixed).icant survival benefit over Dsurgery (log-rank statistic = 0.63 on
Sample size calculations were based on a pre-study survey of 2&egree of freedom (dff, = 0.43; hazard ratio (HR) = 1.10, 95%
gastric surgeons, which indicated that the baseline 5-year surviva| 0.87-1.39). The 5-year survival rates are 35% foreBection
rate of O surgery was expected to be 20%, and improvement iind 33% for Dresection. Hence the absolute difference in 5-year
survival to 34% (14% change) with, Besection would be a real- survival is —2%, and the 95% confidence interval (—12% to 8%)
istic expectation. Thus 400 patients (200 in each arm) were to hsxcludes a 5-year survival benefit of more than 8%, ieBection.
randomized, providing 90% power to detect such a difference witThe higher post-operative mortality in thg &m can be seen by
P <0.05. the early dip in the survival curve. It had been thought that
The analysis of the trial has been performed on an intention-tamproved long-term survival in the,arm would compensate for
treat basis. The statistical analysis was conducted using the SP&® higher early mortality. However, this does not appear to be the
software system. Univariate survival analyses were performegdase and the curves have not crossed after 7 years. Survival ha
using the Kaplan—Meier method, and treatment comparisons wetglso been examined with death from gastric cancer as the even
made with the log-rank test. Cox’s proportional hazards techniqugrigure 3A), post-operative deaths have been censored. Again,
was used to fit the multivariate survival model. Significant prog-there is no benefit to surgery (log-rank statistic = 0.12 on 1 df,
nostic factors were chosen using a forward stepwise method.  p=0.72; HR = 1.05, 95% CI 0.79-1.39). The lack of the early dip
in the O, curve is due to censoring of the post-operative deaths.
RESULTS Slmllarly, we observed no difference in recurrence-free_ s_urwval
(Figure 3B) between the ,and D, groups (log-rank statistic =
The trial profile is shown in Figure 1. In total, 737 patients with0.072 on 1 dfP = 0.79; HR = 1.03, 95% Cl 0.82—1.29).
histologically proven gastric adenocarcinoma were registered from
32 surgeons in 7 years. Of these, 337 patients were found to be inel- .
igible at staging laparotomy, which confirmed disease at a morgurvwal by lymphadenectomy
advanced stage than that specified in the protocol. Thus 400 eligibl@ithin the context of this study, extent of lymphadenectomy can be
patients were randomized, and all were available for analysisnterpreted as representing ‘received’ treatment. There is evidence
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Table 1 Patient characteristics

D, surgery D , surgery Total
n (%) 5-year n (%) 5-year n (%) 5-year
survival(%) survival (%) survival (%)
Total 200 35 200 33 400 34
Sex
Male 132 (66) 29 138 (69) 28 270 (67) 29
Female 68 (34) 45 62 (31) 44 130 (33) 45
Age
<60 45 (23) 54 54 27) 47 99 (25) 50
60-69 78 (39) 31 61 (30) 27 139 (35) 29
70 + 77 (38) 28 85 (43) 29 162 (40) 29
Location
C,CM 65 (33) 24 57 (29) 17 122 (31) 21
M, MC, MA 31 (15) 45 45 (22) 36 76 (19) 40
A, AM 91 (46) 40 94 (47) 43 185 (46) 42
CMA 13 6) 29 4 ) 0 17 4) 22
Spleen or pancreas removed?
Neither removed 138 (69) 35 69 (35) 46 207 (52) 39
Spleen removed 54 27) 39 18 9) 33 72 (18) 38
Both removed 8 (4) 13 113 (56) 25 121 (30) 24
Tumour stage
T, 48 (25) 77 40 (21) 67 88 (22) 72
T, 63 (32) 38 69 (35 32 132 (34) 35
T, 84 (43) 11 86 (44) 17 170 (44) 15
Missing 5 5 10
Nodal status
N, 69 (38) 63 78 (41) 51 147 (39) 56
N, 76 (41) 16 61 (32) 25 137 36) 20
N, 39 (21) 21 53 27) 13 92 (25) 17
Missing 16 8 24
Clinical stage
| 67 (36) 69 63 (33) 58 130 (35 64
1l 37 (20) 22 53 (28) 31 90 (24) 28
11l 80 (44 1 75 39 1 155 (41) 11
Missing 16 9 25

from the Dutch trial for ‘non-compliance or contamination’ in the D, arm and 17 in the Darm. Significantly more nodes were
extent of lymphadenectomy performed in the two randomized armsampled in the Darm (large scale normal approximation to the
(Bunt et al, 1994). This has occurred in the MRC study as indicatellann—WhitneyU-test, statistic = —3.98, < 0.001). According to
in Table 2, which outlines nodal involvement by location and treatthe Japanese rules, a radical lymphadenectomy corresponding to a
ment. The percentage of patients in both arms with involvement db, resection is defined as extirpation of 26 or more nodes
the nodal groups (Table 3) sheds some light on the existing contr@Kajitani, 1981). Of the 375 patients for whom nodal sampling
versies. In the first instance it shows the limited gain in terms oflata was available, 310 (165 in theddm, 145 D) had < 26 nodes
radicality of inclusion of distal pancreatectomy in gastric resectionand 65 (19 [} 46 D) had 26 or more nodes harvested from the
for cancer. Secondly, it documents the widespread nodal involvespecimen by the local pathologist. The survival of these two
ment in diffuse CMA lesions and, thirdly, it cautions against splenicohorts of patients was not significantly different (HR = 1.00, 95%
conservation in proximal tumours. C10.73-1.37).

If a radical lymphadenectomy had been done in accordance with
the Japanese rules (ngltanl, 1981), alpatients should have had Effect of splenectomy and pancreatico-splenectomy on
resection of the anterior hepatic nodes (group 8a nodes). Locglljrvival
pathology data are available in 191 jatients of whom 95 had
documented harvest of these nodes. Survival analysis fesD Table 4 shows the number of patients for each treatment, and
D, (hepatic nodes not resected) vs ([Bepatic nodes resected) tumour location for the patients who had splenectomy only,
showed no significant difference (log-rank statistic = 0.91 on 2 dfpancreatico-splenectomy, or neither of these organs removed. No
P =0.63). patients had a distal hemipancreatectomy without a splenectomy.

Evaluation of the number of lymph nodes removed is used bgplenectomy was performed in 54 (27%) patients allocated to D
the Japanese as a quality control of the extent of lymphadenesurgery, the majorityn(= 37) because of proximal location of the
tomy. The median number of lymph nodes sampled were 13 in themour to the spleen where the surgeon considered splenectomy to
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Survival

0.2 1
0.1 1 Events Total
D, Surgery 137 200
--------- D, Surgery 144 200
0.0 T T T T ; ; -
0 1 2 3 4 5 6 7
Years
Patients at risk Events
D, Surgery 200 (58) 142 (30) 108 (15) 87 (13) 66 (8 48 (3) 35 (3 27
D, Surgery 200 (68) 132 (34) 97 (190 76 (6) 65 (55 54 (4 36 (3 26

Figure 2 Survival by treatment

be necessary. However, seven patients with A, AM tumours alseeceived D surgery without spleen or pancreas removal had better
had splenectomy (two for iatrogenic laceration, no reason docwsurvival than the corresponding, Broup (Figure 5). However,
mented for the others). Four patients in theabn with C, CM  virtually all of these Dpatients had antral tumours, so it could be
lesions had pancreatico-splenectomy. In all instances, this wasgued that tumour location is the factor that affects their survival.
because of adherence of tumour to the pancreas. In, trenDthe The prognostic variables fitted into the model were age, sex,
patterns of splenic and pancreatic resection reflect the specific&reatment, location of tumour, tumour stage, nodal status, clinical
tions of the protocol, except that 24 patients with A, AM lesionsstage, and level of resection of spleen and pancreas. Using a
had pancreatico-splenectomy. forward stepwise selection procedure, clinical stage, age, sex, and

Figure 4 shows the survival split for three groups: those witHevel of resection of spleen and pancreas were found to have a
pancreatico-splenectomy (predominantly,Bhose with removal — significant influence on survival. The hazard ratios and 95% confi-
of spleen but with preservation of pancreas and those with neithélence intervals in the final model are shown in Table 5. Older
organ removed. There is a significant survival difference betweepatients, males and stage Il or Il patients all experience poor
the three groups (log-rank statistic = 9.12 on 2°df,0.0104). The  survival. Patients who underwent pancreatico-splenectomy have
pancreatico-splenectomy group had the poorest survival. Thisignificantly worse survival than those who had neither organ
adverse effect of pancreatico-splenectomy may be interpreted nesected, but the hazard ratios for patients who had spleen alone
light of the lack of benefit to Psurgery shown by Figures 2 and 3. resected, over those who had neither, falls just short of signifi-
Since 57% of the Darm had pancreatico-splenectomy comparedcance at the 5% level.
to 4% in the Darm, survival of D patients who did not have the It is worth noting that treatment is not an important factor in this
pancreas removed ought to be better than the correspongding Bodel. If it is added to the model, it has a hazard ratio of 0.93
patients to pull the overall curves together. This assumptio95% Cl 0.68-1.26). However, in the protocol, pancreatico-
appears to be strengthened by the survival curve by treatment asplenectomy is specified for the majority of,, Dout not D,
splenectomy with or without pancreatectomy (Figure 5). Howeverpatients. This analysis thus shows the effect not of allocated treat-
the inference that Dsurgery is superior to Dn this group of ment but of an ‘idealized’ comparison of, With D,, with no
patients has to be made cautiously because of the confoundiigbalance in the proportion of patients undergoing pancreatico-
influence of other variables. splenectomy.

There is a possibility that nodal status was unbalanced in this trial
by the greater nodal sampling in theddm. This would also affect

Multivariate analysis clinical stage. To examine the possible effect of unbalanced nodal
This was undertaken to establish whether splenectomy and pancsgtatus, clinical stage, the multivariate analysis was run without
atico-splenectomy have an important effect on survival in thenodal or clinical stage. The resulting model was similar, with
presence of other prognostic factors. For example, patients whamour stage having the most significant effect instead of clinical
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Survival

0.3
0.2 1
01 1 Events Total
: D, Surgery 98 200
......... D, Surgery 98 200
0.0 T T . . .
T —
0 1 2 3 4 5 6 7

Patients at risk Events

D, Surgery 200 (42) 142 (23) 108 (11) 87 (11) 66 (6) 48 (3) 35 (1) 27
D, Surgery 200 (36) 132 (31) 97 (16) 76 (4 65 (4 54 (2 36 (2 26
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0.3
0.2 1
01 1 Events Total
: D, Surgery 147 200
_________ D, Surgery 149 200
0.0 T T T T T
T —
0 1 2 3 4 5 6 7

Patients at risk Events
D, Surgery 200 (77) 123 (33) 86 (13) 67 (9 51 (5) 37 (1) 28 (4 20
D, Surgery 200 (90) 110 (26) 83 (15) 66 (4) 58 (5) 47 (5 29 (2) 20

Figure 3 (A) Survival by treatment with death from gastric cancer as the event. (B) Recurrence-free survival

stage. If allocated treatment is added into this model, its hazard ratio It has been suggested that location of the tumour might have
is 0.88 (95% CI 0.65-1.20). This is similar to the model with clin-an important effect on survival since location, and level of spleen

ical stage, implying that interpretation of any potential treatmentind pancreas resection are strongly linked. For this reason, the
effect is not greatly affected by inclusion of clinical stage. consequences of adding tumour location into the final model was

British Journal of Cancer (1999) 79(9/10), 1522-1530 © Cancer Research Campaign 1999
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Table 2 Examination (by local pathologist) and involvement of nodes by location of primary and treatment

D, surgery D, surgery
C, M, A, CMA C, M, A, CMA
CM MC, AM CM MC, AM2
MA MA

Total number of patients 64 31 91 13 57 45 94 4
Cardiac nodes

Examined 39 17 14 7 33 17 152 2

Involved 16 3 2 4 22 2 4 1
Greater and lesser curve nodes

Examined 56 28 83 9 52 38 84 4

Involved 31 10 39 7 29 16 43 3
Supra and infra pyloric nodes

Examined 32 19 59 8 27 21 61 3

Involved 4 4 32 4 5 6 25 0
Left gastric nodes

Examined 33 15 34 7 41 21 62 3

Involved 17 3 11 4 23 4 16 1
Splenic nodes

Examined 16 7 6 4 32 20 19 2

Involved 5 1 0 3 7 3 0 0
Hepatic nodes

Examined 1 3 9 0 28 22 42 3

Involved 0 1 3 0 4 3 4 1
Coeliac nodes

Examined 10 1 9 1 33 19 42 3

Involved 4 0 2 0 11 4 8 1
Hepato-duodenal nodes

Examined 4 0 7 1 12 16 29 1

Involved 0 0 5 1 1 1 3 0
Retropancreatic nodes

Examined 4 0 2 0 17 19 15 3

Involved 0 0 1 0 2 4 2 0
Distant nodes®

Examined 18 3 21 5 14 14 20 1

Involved 3 0 1 1 1 1 2 0

D, = 199 gastric adenoca + 1 lymphoma. @2Nodes removed in patients with large tumours involving the antrum and middle third. "Nodes retrieved from resected
specimen > N2 with respect to location of primary.

Table 3 Percentage of patients in both D, and D, arms with nodal involvement by location of tumour

C,CM CMA M, MC, MA A, AM®
Total number of patients 122 17 76 185
Cardiac nodes 532 (38/72) 562 (5/9) 15 (5/34) 20 (6/29)°
Greater & lesser curve nodes 562 (60/108) 772 (10/13) 392 (26/66) 492 (82/167)
Supra & infra pyloric nodes 15 (9/59) 362 (4/11) 252 (10/40) 482 (57/120)
Left gastric nodes 542 (40/74) 502 (5/10) 19 (7/36) 282 (27/96)
Splenic nodes 252 (12/48) 502 (3/6) 15 (4/27) -
Hepatic nodes 14 (4/29) 332 (1/3) 16 (4/25) 14 (7/51)
Coeliac nodes 352 (15/43) 252 (1/4) 20 (1/4) 20 (10/51)
Hepato-duodenal nodes 6 (1/16) 502 (1/2) 6 (1/16) 22 (8/36)
Retro-pancreatic nodes 10 (2/21) - 21 (4/19) 18 (3/17)
Distant nodes¢ 13 (4/32) 17 (1/6) 6 (1/17) 7 (3/41)

a> 1:4 patients with nodal group involvement. Cardiac nodes removed in patients with large tumours involving the antrum and middle third. °Nodes retrieved
from resected specimen > N2 with respect to location of primary.

© Cancer Research Campaign 1999 British Journal of Cancer (1999) 79(9/10), 1522—-1530
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Table 4 Spleen and pancreas removal by location and treatment

Treatment Tumour Spleen/pancreas removed?
arm location
Neither removed Splenectomy only Pancreatico-splenectomy
Count (%) Count (%) Count (%)
D, surgery
C,CM 33 (51) 28 (43) 4 (6)
M, MC, MA 19 (61) 10 (32) 2(7)
A, AM 83 (91) 7(8) 1(1)
CMA 3(23) 9 (69) 1(8)
Total 138 (69) 54 (27) 8 (4)
D, surgery
C,CM 1(2) 7(12) 49 (86)
M, MC, MA 2 (4) 7 (16) 36 (80)
A, AM 66 (70) 4(4) 24 (26)
CMA 0 (0) 0(0) 4 (100)
Total 69 (34) 18 (9) 113 (57)

Events Total

0.1 1 None removed 137 207
--------- Spleen removed 49 75
"""" Both removed 95 121
0.0 v T T ¥ T
T 1
0 1 2 3 4 5 6 7
Years

Patients at risk Events

Noneremoved 207 (47) 160 (35) 120 (15) 99 (15) 78 (9) 59 (3) 40 (5) 27
Spleenremoved 72 (28) 44 (7) 37 (7) 28 (1) 23 (1) 18 (2) 13 (0) 12
Both removed 121 (51) 70 (22) 48 (12) 36 (3) 30 (3) 25 (2) 18 (1) 14

Figure 4  Survival by spleen and pancreas removal

investigated. Adding tumour location does not greatly alter thenodes within a 3.0 cm radius of the primary) in this trial did not
hazard ratio for splenectomy alone (HR = 1.23) and for pancresonform with the strict definition of the JRSGC (removal qf N
atico-splenectomy (HR =1.47), and the estimate of treatmerlymph nodes in accordance with location of primary). In essence,
effect (HR = 0.96) does not change significantly. however, these are equivalent in terms of the nodal harvest,
although some argue that the TNM-basedréection removes
more nodes than the Japanese equivalent. There are no compara-
DISCUSSION tive trials to confirm this view. The other problem inherent to all
This trial has shown that there is no difference in long-termsurgical trials has been ‘contamination and non-compliance’. In
survival between Dand D, surgery equivalent to the Japanese D the MRC study we relied on individual responsibility of the partic-
resection as defined by JRSGC involving pancreatico-splenedpating surgeons who were shown videos of the procedures and
tomy for middle and proximal third tumours. It could be arguedhad agreed to undertake the two surgical options, highlighted in a
that the DQresection (based on TNM system, i.e. removal of lymphbooklet designed for the study. Quality control could only be

British Journal of Cancer (1999) 79(9/10), 1522-1530 © Cancer Research Campaign 1999
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Survival

Events Total
, not removed 95 138

0.1 71 - Dy, removed 42 62
, not removed 42 69
, removed 102 131
0.0 T T T T T T —
0 1 2 3 4 5 6 7
Years

Patients at risk Events

D,, notremoved 138 (32) 106 (25) 77 (10) 63 (11) 48 (7) 34 (2) 26 (3) 18
D,, removed 62 (26) 36 (5 31 (5) 24 (2 18 (1) 14 (1 9 (0) 9
D,, notremoved 69 (15) 54 (10) 43 (5 36 (4 30 (2 25 (1) 14 (2 9
D,, removed 131 (53) 78 (24) 54 (14) 40 (2 35 B 29 3 22 (1) 17

Figure 5  Survival by treatment with spleen and distal pancreas removed or not removed

Table 5 Hazards ratios and 95% Cls for the fitted multivariate model 1989) and some Western centres (Smith et al, 1991; Jaehne et al
Variable Hazard ratio 95% C1 Fovalue 1992; Slevyert et al, 1993; Sue-Llng et al, 1993; Menc_ies et al,
1994). Whilst factors such as experience born of sustained case-
Clinical stage load, surgical skill, quality of post-operative care and case selec-
! 1.0 tion are important, it is not possible to make valid comparisons on
I 2.19 154-3.12  <0.0001 mortality between published series without data on pre-operative
i 3.87 2.83-528  <0.0001 . e A ) .
risk stratification of the patients. Subset analysis of the surgeons
Age 1.03 101-1.04  0.0001 results in the STO1 study showed no effect of caseload (number of
Sex patients entered) on post-operative mortality.
Male 10 The other main conclusion reached is that pancreatico-splenec-
Female 0.62 0-48-0.81  0.0005 tomy should not form a routine part of Bsections. Pancreatico-
Spll\leézpancfeats ;esectioﬂ 1o splenectomy appears to disadvantage these patients, both in term
sg;enzc;z;e;c?nly 136 0.97-1.90 0.0716 of mcrea_sed post-operative morbidity and mortallty_and, proba_bly,
Pancreatico-splenectomy 153 117-2.01 0.0020 by reducing long-term survival. Undoubtedly, the high proportion

of pancreatico-splenectomies in the @m must have adversely
affected the overall survival rate of, Patients. Hence Dsurgery
without pancreatico-splenectomy may carry better survival rates
than D resection, but this inference must be tested by a further
assessed by the operative data forms (site of tumour, extent mindomized study. It is difficult to untangle the adverse effects of
gastric resection, resection margins, lymph node harvest) and tisplenectomy from those of pancreatectomy on the survival of
pathological examination of the resected specimens with respect patients in this trial but the multivariate analysis suggests that
location of the tumour. Supervision of the surgeons in the opempancreatic resection has the stronger effect. The recommendatior
ating room was not possible. Despite this obvious limitation, thes, therefore, that pancreatic resection should only be performed in
problem of contamination and non-compliance does not appear i, resections if there is direct extension of disease to the pancreas
be greater than that encountered in the Dutch study (Bunt et dpm posteriorly situated tumours. Preservation of the pancreas is
1994) where an experienced Japanese surgeon proctored thew being recommended and practised by Japanese surgegns in C
participating surgeons for some time. resections for gastric cancer (Otsuji et al, 1997).

The mortality reported for the,@and D, arms of the MRC STO1 It is difficult to reach any definite conclusions on the influence
study is virtually identical to that of the equivalent Dutch trial, butof the extent of lymphadenectomy on long-term survival. The
undoubtedly higher than that reported by the Japanese (Mine et abmparison in the present trial between radical lymphadenectomy,
1970; Miwa, 1979; Maruyama et al, 1987; Nakajima and Nishias defined by the Japanese rules, and those with nodal harvest o
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25 or fewer regional nodes suggests no difference but it must B&int AMG, Bonenkamp HJ, Herman J, van de Velde CJ, Arends JW, Fleuren G and
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