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Does R2 resection Improve survival 10 gastric
cancer patients?

Bonenkamp JJ, van de Velde CJH, Kampschoer GHM,
Hermans J, Hermanek P, Bemelmans M, Gouma DJ,
Sasako M, Maruyama K. (Departments of Surgery and
Medical Statistics, University Hospital, Leiden and Depart-
ment of Surgery, University Hospital, Maastricht, The
Netherlands; Department of Surgery, University Hospital,
Erlangen, Germany; Department of Surgical Oncology,
Gastric Division, National Cancer Center Hospital, Tokyo,
Japan.) Comparison of factors influencing the prognosis of
Japanese, German, and Dutch gastric cancer patients. World
] Surg 1993;17:410-15.

SUMMARY
Japanese surgeons have attributed better survival rates after
gastrectomy for advanced gastric cancer to their practice of
extensive lymphadenectomy (R2 resection). Western surgeons,
however, attribute this to the different staging system used in
Japan and the different behaviour of Japanese tumours and
patients.

This retrospective study assessed the role of the staging
systems and variations in prognostic factors which might have
resulted in better survival in the Japanese patients.

One thousand and eighty-five Japanese patients treated at the
National Cancer Hospital, Tokyo between 1976 and 1981 were
studied (Table I), using three staging systems-the old TNM,
the new TNM and the Japanese Research Society of Gastric
Cancer (JRSGC) classifications and their survival rates were
compared. There was no statistical difference in the survival
curves except for patients who were classified as stage II by the
JRSGC (5-year survival 77%) and the new TNM (5-year survi-
val 67% ; p<0.05).

TABLEI. Distribution and 5-year survival of 1085patients

Staging

Classification II III IV

OldTNM 352 (95) 142 (73) 339 (55) 252 (5)
NewTNM 465 (94) 117 (67) 226 (47) 277 (7)
JRSGC 448 (93) 118 (77) 220(47) 299 (9)

Figures in parentheses indicate percentage 5-year survival

For the assessment of differences in prognostic factors, data
were gathered from the surgical departments of the participating
institutions in Japan (n=1990), Germany (n=1216) and The
Netherlands (n=235). Patients with early gastric cancer and
those in whom surgery was considered to be non-curative were
excluded. The variables studied were age, sex ratio, type of
resection, location of tumour, lymph node metastasis, depth of
invasion and histology. Japanese patients were on an average 3
years younger than German and 8 years younger than the Dutch

patients. There was no significant difference in the sex ratios.
More advanced tumours were present in the Japanese than the
German patients (T4 tumours: 12% v. 5%). Lymph node
involvement rates were similar in the Japanese and German
patients (68% v. 71%). Partial gastrectomy was the commonest
operation in Japanese and total gastrectomy in German
patients. This corresponded to a higher incidence of proximally
located tumours in the Germans. Observed 5-year survival rates
were 57% in the Japanese, 34% in the German and 31% in the
Dutch patients.

The authors conclude that the use of different staging systems
was not responsible for the better survival rates of the Japanese
patients. Based on the distribution of prognostic factors, they
noted that these were not better in the Japanese patients com-
pared to the Germans or the Dutch. In fact, they had more
advanced tumours. Thus the better 5-year survival in Japanese
patients could not be attributed to any of the prognostic factors
and was probably due to the performance of a more extensive
lymphadenectomy (R2 resection). They suggest that to prove
the point conclusively a prospective randomized trial should be
mounted to compare the overall survival of gastric cancer
patients who undergo a gastrectomy with extended lymph node
dissection (R2 resection) with those who undergo a gastrectomy
only (R, resection).

COMMENT
The overall survival rates, of patients with advanced gastric
cancer (T2, T3 and T4 tumours) operated on with curative
intent, have usually been better in Japan than in the West. 1,2

This has been attributed by the Japanese to the R2 resections
practised by them. However, western surgeons discount this,
claiming that lymph node metastases are only indicators but
not governors of prognosis.' They attribute the increased
survival in the Japanese to the different staging system used
and biological behaviour of Japanese tumours.

An analysis ofthe figures in Table I shows that the distribu-
tion of patients in different stages is very similar for the new
TNM and JRSGC systems while differing markedly from the
old TNM system. The difference (p<0.05) in stage II patients
between the new TNM and JRSGC systems is insufficient to
explain the difference in overall survival and therefore this
argument of western surgeons does not hold true.

An analysis of the prognostic factors shows a greater
number of advanced cancers in the Japanese series (T3 and
T4 tumours) with a similar incidence of lymph node involve-
ment. The drawback in this analysis is that lymph nodal
involvement was not quantified based on the number and
level of involved lymph nodes. These factors have been
reported to influence survival. 4

This study provides a careful analysis of the use of the
extended lymphadenectomy operation in gastric cancer. For
a convincing demonstration of the advantage of R2gastrectomy
what is necessary is a prospective trial, as suggested by the
authors, in an adequate number of patients with detailed
quantification of the extent of tumour and lymph node
involvement comparing R, and R2 resections. One such trial
in 43 patients has already been reported' showing no survival
advantage for the R2 resection which took longer to perform
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and required a larger number of blood transfusions. Another
similar trial is under way in the Netherlands and its results
are eagerly awaited.
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Increase in DNA nucleotide repeats-a novel
mechanism for genetic disorders

Doyu M, Sobue G, Mukai E, Kachi T, Yasuda T, Mitsuma T.
Takahashi A. (Division of Neurology, Fourth Department of
Internal Medicine, Aichi Medical University, Nagakute,
Aichi; Department of Neurology, Nagoya University School
of Medicine and National Nagoya Hospital, Nagoya;
National Chubu Hospital, Obu; Nagoya Daini Red Cross
Hospital, Nagoya, Japan.) Severity of X-linked recessive
bulbospinal neuronopathy correlates with size of the tandem
CAG repeats in androgen receptor gene. Ann Neurol
1992;32:707-10.

SUMMARY
Bulbospinal neuronopathy (X-BSNP) is an adult form of
hereditary motor neuronopathy. This disease is apparently due
to mutation at the androgen receptor (AR) gene which shows an
increased number of CAG repeats in the coding region for this
gene. There is a considerable variation in the onset and severity
of the symptoms and signs. The authors studied 26 cases in 21
Japanese families. They found that the number of CAG repeats
correlated significantly with the age at onset of muscular weak-
ness (r=0.596, p<O.OOl) and age-adjusted disability (r=0.446,
p<0.03), suggesting that the number of repeats is a determining
factor in disease severity and the age at onset.

COMMENT
Normal persons have 17 to 24 CAG repeats at the AR gene 1

and X-BSNP patients had 40 to 55. The onset of disease was
from 25 to 70 years. The patient whose age at onset was 70,
was still walking at 83 and had only 40 CAG repeats
compared to the patient with 55 repeats, whose age at onset
was 25 and was walking with difficulty at 31. The most
severely affected person who had 50 repeats was wheelchair
bound at 48. How this affection occurs is yet unclear but it
is known that spinal and bulbar neurons have ARs.

This disease now becomes the third neurological disorder
caused by this novel genetic mechanism. Myotonic dystrophy
has been localized to an abnormal gene at 19q 13.3 and the
mutation apparently results from an increased number of
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CTG repeats.? Normal persons have only 5 repeats and
patients with myotonic dystrophy have at least 52 repeats and
this number may go up to 1000; the more the repeats the
more severe is the phenotype. Moreover, the region shows
meiotic instability so that the number of repeats can increase
from one generation to the next. This can be an explanation
for anticipation-the disease appearing earlier in each
subsequent generation.

Until recently, the idea of anticipation was considered to
be an artefact, the belief being that a particular disease is
diagnosed earlier in each generation because parents know
what to look for. In X-BSNP anticipation may be explained
by changes in DNA. The occurrence of repeats will eliminate
the use of electromyography and slit-lamp studies to
diagnose the mild forms and the number of repeats will
give an idea of prognosis. The neonatal form of myotonia
dystrophica seen only in children of affected mothers is
still not understood. The fragile X syndrome is the most
common inherited form of mental retardation affecting
1:1000 males and 1:2000 females. The disorder shows a con-
striction on the long arm of the X chromosome (Xq 27.3).
There is no other phenotypic feature except perhaps macro-
orchidism and some facial dysmorphism. The fragile X
abnormality is not easy to detect and is seen only in 80% of
cases with the gene. Recently it was demonstrated that the
gene for fragile X (FMR-I) has an increased number of CGG
repeats.! Restriction fragment studies suggest that the
number of repeats increases the chromosome length by 0.5
to greater than 3 K (more than 500 nucleotides). This
becomes a simple method for diagnosing fragile X and will
become important in studies of unexplained mental retarda-
tion. Interestingly, there are some cases with only 100 to
500 nucleotide repeats and these may represent a pre-
mutation. In a female who carries the pre-mutational state
the number of repeats can increase during meiosis to reach
the full-blown clinical picture by an exchange of repeats with
the other X. This cannot occur in affected males as a second
X is required. A fourth disorder, Charcot-Marie- Tooth
disease (the neuropathic demyelinating form), has a large
extra DNA duplication but this is not the same as extra
nucleotide repeats. The latter becomes a new molecular
mechanism for genetic disease. So far all these diseases have
been neurological disorders. Two other diseases have now
been shown to be due to an increased number of nucleotide
repeats. These are Huntington's disease with repeats noted
on chromosome 4 and one variety of spastic cerebellar
ataxia, now called SCA I, with repeats detected on chromo-
some 6. We will be hearing more about this mechanism in
other diseases in the future.
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