Treatment of advanced gastric cancer

Gastrectomy with D2 lymphadenectomy: a review
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Radical gastrectomy with regional lymphadenectomy is the mainstay of curative
treatment for advanced gastric cancer that has penetrated the submucosa: the
depth of invasion (i.e extension into the muscularis propria) has been used to divide
gastric carcinoma in early and advanced stages (1).

The procedure can be undertaken in the context of total or subtotal gastrectomy
where D2 lymphadenectomy indicates nodal dissection to the N2 level.

This has been the standard treatment for advanced gastric carcinoma in Japan
since the sixties (2, 3, 4, and 5).

The majority of patients in the western countries, in South America, in Africa, in
Middle East present advanced stages and the majority of patients who undergo
gastrectomy are found to have metastatic nodal involvement ( éIn the meantime,
advanced but still curable gastric cancer is associated with very high recurrence
rates, even after RO gastrectomy (7).

Although the regional lymphadenectomy has been described five decades ago (8)
and widely practiced in Asian and some western institutions with remarkable results, it
still remains controversed in this setting.

At first, the definition of D2, which is here the subject of our report, is not clearly
defined in the asian or western authors: it is “standard” in these and “extended” in
those.

The rationale in favor of D2 lymphadenectomy includes:
- a betterregional disease control
- amore appropriate pathologic staging
- an overall improved survival

- with arelapse free survival
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- with acceptable hospital mortality

- Without excessive operative morbidity and finally an acceptable quality of
life.

To redlize these objectives, a rigorous pre-operative staging is mandatory: all
classifications find use for TNM: T for fumor, N for lymph node and M for metastasis.

To evaluate these parameters, we have:
e endoscopy and biopsy
* imaging techniques such CT scan or RMI
e ulfrasound endoscopy

+ Pet scan wich evaluate more or less accurately T and M but fails to give an
idea about the lymph node status (N).

For T, we have location, size, depth, and histology which indicate total or
subtotal gastrectomy if there is no metastases (MO).

The type of resection, total or subtotal, is selected according to the location of the
tumor: if the proximal margin of the tumor is proximal to the line between DEMEL's
point on the greater curvature and the point 5cm below the cardia on the lesser
curvature, total gastrectomy is indicated.

Furthermore, a total gastrectomy is required irrespective of the tumor, in cases of
BORREMANN type 4 cancer or if there is obvious lymph node metastasis at the right
cardial region; otherwise, a distal subtotal gastrectomy is performed (9.10)




What kind of lymphadenectomy?

" Surgery of malignant disease is not the surgery of organs, it is an

anatomy of the lymphatic system” Moyhann said.

Some authors agree with the philosophy and the concept of extended lymph
nose dissection was developed five decades ago, and there are claims
based on historical data that the extended surgical resection, especially
extended lymph node dissection, improves the outcome in gastric cancer (2,
3. 5) with results challenging every competition.

Numerous Japanese publications report about hundred and hundred
gastrectomies an average of mortality less than 1%, an acceptable morbidity
of 20% and an overall five years survival of 50 to 70%!

For instance, SANO et al (11) reported in 2002 one thousand consecutive
gastrectomies without operative mortality!

Such results led to a western reaction: the opponents to the Moyham'’s
philosophy in western countries claimed that:

Japanese authors are confirmed liars (12)

Japanese are thinner than western patients:

that’s not always true (13) but a medical report (14) and a recent Japanese
randomized trial



( 15) confirm effectively that Body Mass Index is a prognostic factor for the
success of lymph node dissection and predicts the outcome of gastric
carcinoma patients.

- Japanese patients are younger: it is true and Nishi (16) found in

Japan an average of 10 years less that of western countries.

- The gastric carcinomas are more frequently located in the distal third than in
the proximal third in the Japanese patients in opposition at that observed in
western countries: surgery would than be easier in these cases.

It is true for the location (17) but we have to emphasize that there is no
meaningful difference between total or subtotal gastrectomy with regard to
prognostic factor (18).




- Japanese gastric carcinoma would be biologically different, less aggressive
than in Western countries (19, 20, 21)

- This stingy hypothesis merit no comments.
- Earlier cancer, with better prognosis, are more frequent in Japan: it is frue

and we have only to congratulate Japanese doctors for these good results
scheduled in a serious health program.

- Japanese reports are retrospective and then, the are not scientifically valid:
according to the recent movement of “evidence based medicine” ( 22)
randomized clinical trials ( RCTs) are the best methods of effectiveness and
appropriateness of freatment.

So the European opponents performed two RCTs ( 23, 34) which were conducted
following the criteria and the procedure established by the Japanese and
comparing D1 versus D2.

The Dutch frial gathered 771 patients operated on in 80 institutions over 4 years:
the morbidity rate was high (4% for D1 and 10% for D2); so was the morbidity rate
(25% for D1 and 43 for D2). There were no significant difference for the 5 years
survival between D1 (45%) and D2 (43%).




The Medical Research Council (400 patients) showed the same results (24).

The conclusion of these two RCTs does not support the routine use of D2 lymph
node dissection in patients with gastric cancer. In the mean time, in Japan, D1
lymphadenectomy dissections are listed as palliative procedure and then a RCT
D1 versus D2 would be considered as unethical.

More over, the two European trials are:
* multicenter studies with too much hospitals and surgeons concerned

+ these surgeons are often unfamiliar with the Japanese procedure: even they
had a Japanese supervisor, one could not learn a new technique in a book or
in a videotape. Some of these surgeons performed only 2 gastrectomies/
year! (25).

There is also a quality control problem:

It is true that “by working with the Japanese expert at the operation table, many
surgeons, including all the regional consulting surgeons, were able to learn the
new surgical skills in the best way to teach a meticulous or complicated
technique with which most surgeons were previously unfamiliar, and is far more
instructive than reading about or watching” (1).

Despite these respectable speeches, we have to deplore 51% of protocol
violation in the Dutch triall (23).

So, this failure is linked to the inexperience of the participating surgeons of the
trials.

Their respective learning curve is far from the Japanese or the Asian in general.
For instance, in a recent Korean trial (26), 2 juniors staff surgeons had completed
a two fellowship course on gastric cancer surgery in university hospital: during this
period each surgeon initially performed gastric cancer surgeries as an assistant
for more than 200 annually.



Surgeon A performed 102, while surgeon B performed 96 total gastric resection
with D2 lymphadenectomy.

The learning period for total gastrectomy with D2 lymph node dissection for these
two juniors members of staff was calculated as 23-35 cases, presuming a 92.5%
success rate (i.e reviewed lymph node number cut off value required for
satisfactory D2 lymph node dissection was defined as > 25).

It was observed no death and 25 complications for the 198 patients ( 12.6%).
When we compare with the European RCTs, the difference is overwhelming.

In the Mc Donald’s recent chemoradiation trial (27), more than 54% had DO
resection and only 10% a D2 resection!

In the dutch ftrial, the proportion of non compliance ( patients who did not
complete D2 lymph node dissection) was 51%.

Conversely, the contamination (dissection of lymph node outside the indicated
area) blurring thereby the distinction between the two procedure being
compared.

The number of reviewed lymph nodes reflects the performance of an institution
and its surgeons and pathologists: thus, the pathologist learning curve should be
considered together with that of surgeons.

So, quality control is one of the most important factor in both surgical and clinical
trials for patients who undergo surgery (1, 28).

Moreover, in the british and dutch trials (23, 24), splenectomy with or without distal
pancreatectomy was highlighted as a maijor risk factor for operative morbidity
and mortality.

Cushieri et al's evaluation of the 100 patients randomized to a D1 or D2
lymphadenectomy found a significant survival difference between patients with
gastrectomy alone compared with to those with gastrectomy and splenectomy
or pancreatosplenectomy, regardless of the extent of ymphadenectomy.




Splenectomy for the purpose of lymph node dissection should not be mandatory,
and surgeons should consider spleen preservation in gastric cancer patients who
have no definite splenic hilar lymph node enlargement or any direct invasion of
the spleen.

Taking info account these recommandations (essentially sparing spleen and
pancreas/gastrectomy with D2 lymph node dissection) is a safe procedure and
actually numerous western single institutions have adopted these procedure,
sometimes reported in non randomized studies (29, 33) or in a randomized clinical
trials (34).

The incidence of complications observed in centers specializing in this surgical
procedure has proven to be low: generally it is only slightly higher than reported
by Japanese authors.

The first Japanese RCT initiated by Takeshi Sano and colleagues compared D2
versus D3 lymphadenectomy (35). One of their conclusion is that D2 lymph node
dissection is safe and worthwhile.

Moreover, the late results of the Dutch ftrial (36) are less dismal than previously
and the results suggest a better survival after D2 lymph node dissection in N2
patients: that should be a good idea to stratify the patients in conftrolled trials
because the best way to eliminate stage migration is by comparing long term
survival among all patients who had a D1 or D2 dissection with curative intent.

Precisely, the opponents of D2 lymph node dissection argue that this one improve
the staging and not the survival. The consequence the so called “Will Rogers
phenomenon” in which stage migration may improve stage specific survival
regardless of a real survival benefit (37).

Concerning classification, there are 2 main classifications:

- the current main classification systems for gastric cancer are the sixth edition
of the UICC/TNM classification (2002 — 38)

- and the thirteenth edition of the Japanese classification of gastric carcinoma
( second English classification 1998 — 39).

Staging has a variety of purposes:
- indication of prognosis

- idedlly it should be able to provide a framework from treatment decision



- and also it should allow evaluation of the freatment with meaningful
comparisons between different treatments.

The UIUC/TNM staging system divides N stage on the basis of number of
metastatic nodes, while the Japanese classification stresses the |ocation of
invaded nodes.

The UIUC and AJCC reached complete agreement that the cut off points for the
N classification should be as follow:

PNT1: 1-6 involved regional lymph nodes
PN2: 7-15 involved regional lymph nodes
PN3: more than 15 involved regional lymph nodes.

A minimum of 15 lymph nodes should be examined to determine whether a
patient is NO.

TNM classification, 5th edition; 1997

MO
M1
NO | N1 | N2 | N3
T1 | IA | 1B | Il
T2 B 1 | 1A
MO
0 lmalms
| T4 | A IV
\ M1

N1, 16 invalved nodes: N2, 7-15 invalved nodes: N3, =15 nodes

Wld, 1-6 involved nodes; %, 7-15 involved nodes; %d, _i5 nodes

The Japanese gastric classification: in its 13" edition, the general rules changed from
the S stage to the T stage system, which was equivalent to the T staging of the UICC
system. The JCGA gives a number to all of regional lymphnode station ( 1 to 16),
which are classified in 3 tiers according to the location of the primary tumor. These
stations are further classified into N1/N:/Ns according to the location of the primary
tumor. There were a variety of changes in this classification such as rules of




endoscopic mucosal resection (EMR) and for staging carcinoma of the remnant
stomach, and peritoneal cytology has been included in staging (40).

Japanese classification, 13th edition; 1999 (2nd English edition; 1998)

MO '

M1
NO | N1 | N2 | N3
TT | A [ 1B | Ul
T2 1B [ Il |INA
MO
T3 | I | WA | B
T4 | 1A | B \Y
H1, P1,
| CY1, M1

In the western world insfitutions, the anatomical localization of lymph node is
determined by pathologist on the basis of formalin fixed “en bloc” resected
specimen and compliance of these staging systems has been low.

TNM system (UICC/AJCC) has greater prognostic power than the Japanese
classification: it is essentially post operative staging.

Japanese classification has been designed as a comprehensive guide to treatment,
originally for surgeons and pathologists and today for oncologists and endoscopists
as well.

It is chiefly a pre and per operative staging.

New attempts are performed to improve these performances:

the ratio metastatic lymph node (RML) is a ratio between positive and
removed nodes: it constfitutes for some authors “the most independent
prognostic factor in patients with an Ro resection ( 41- 46).

For these authors,the ratio of lymph nodes metastases could be the best
criteria for deciding on accurate lymph node dissection and the regimen for
adjuvant therapy.

At least, it should be observed that Maruyama index of unresected disease or
Maruyama index (MI) allows to estimate the percentage likelihood of nodal
involvement for each regional lymph node station( 1.12) left in situ per
patient’s surgeon thanks to a computer program. For the benefit of those
unfamiliar with this tool, the Maruyama computer program simply watches a
given case with other similar cases previously treated at the national cancer
center in Tokyo.

The large number of cases in the NCC Tokyo database (daily expanded)
serves to make the model predictions of this computer program highly



accurate, not only for Japanese cases but those from Germany and Italy as
well (47).

All of these staging systems have a purpose among others to choose those of
patients who are fit for adjuvant therapy.

This is an exciting perspective as showed by Mc Donald Trial (27), but one has
to be aware of mass risk of surgical undertreatment, because of the excessive
rely upon chemoradiotherapy to cure the gastric cancer: in the Mc Donald’s
trial, 54% of patients had Do: it is incredible.

On_the whole, performing a correct gatrectomy with D. lymph nodes
resection dictates some operative skills and intensive post operative care.

With a pathologist inclined to perform largely histopathologic examination of
all the harvested lymph nodes.

Attempting the most rigorous staging possible.
In specialized institutions (High volume hospital).

This D: lymphadenectomy should avoid splenopancreatectomy if neither
spleen nor the pancreas is involved or concerned by the tumor.

For this purpose it has been proposed a technical refinement: the so called
over D or Di.sdissection (Furukawa 48).

We have also to initiate large randomized clinical frials with subgroups
strafifications in order to minimize the possibility of stage migration due to
larger LN numbers examined by selecting the highest nodal stage category
(Ns) (49).

Perspectives:

Tools as sentinel lymph node biopsy are currently being developed to identify
patients with high risk of lymph node metastases which could influence the
extent of surgery(50)

Genomic profiling of gastric adenocarcinoma using microassay analysis of
chromosomal copy number which also seems to be a promising
developpement enabling more tailored tfreatment. (51).

Conclusions:
Where are we?

When we consider the Japanese guidelines (52)



, D: gatrectomy is clearly defined as standard surgery for advanced gastric
cancer while the British cancer guidance discourages D:, based on the poor
results of the two western RCTs (53).
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