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The diagnostic and therapeutic options Íll early gastric callcer are
reviewed. In Japan, the rafe of detection of early gastric cancers !las
Íllcreased so t!lat minute gastriccallcers can Il0W be identified as a resu/t
of advances in diagnostic methods. The results of !listopat!l%gica/
staging of a /arge nwnber ofresected specmlens llave /ed to ihree surgica/
options' based on size and depth of the prÍll1ary lesion, llame/y classical
Rz resection, radical resection )\'ith /imited lymphadenectol11Y and

endoscopic surgery.Keywords: Early gastric cancer, lymph node metastasis, radical operation with limited
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lymph nodes alone; R2, gastric resection including the complete
removal of groups 1 and 2 lymph nodes; and R3, gastric
resection including the complete removal of groups 1,2 and 3
lymph nodes. Histopathologically, papillary adenocarcinoma
and tubular adenocarcinoma were grouped together as
differentiated, whereas poorly differentiated adenocarcinoma
and signet-ring cell carcinomas were regarded as undifferentiated
adenocarcinoma. Macroscopic or descriptive classification of
early gastric cancer follows that of the Japanese Society for

Gastroenterological Endoscopy24 (Figure 1).
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Diagnosis of early gastric cancel
An accurate preoperative diagnosis is essential. The first step
is to determine whether the cancel is early or advanced. Early
gastric cancers should be subdivided according to (1) whetber
the malignancy is confined to the mucosa or has invaded the
submucosa; (2) its macroscopic appearance; (3) whether it is
multifocal; and (4) its histological type2S-28. Assessment is
made by radiography and endoscopy. In Westem countries
endoscopy is general1y regarded as more sensitive than
radiography7-20,29.30, hence endoscopy is the diagnostic
method of rust choice. With endoscopy, the rate of
detection of early gastric cancers has increase~ to about
15 percenfS-17,20,31. On the oth~ hand, so me Japanese
reportsindicate that with improved photographic methods and
double contrast radiography, there is no difference in the

diagnostic accuracy of the two techniques32,33.
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coptr~stmedium is injected into the subinucosaor muscle layer
"cc., c. "c c. c

nea( t~e tumourat endoscopy followed by plain rádiographic
examinatio~;Non-metastatic lymph nodes areusually less than
5mmin siie and have a finely nodularappearance.. Metastatic
lymph nodes are usually visualized as filling defects, diffuse

, .,.

lymphatic swellings, afeaS of uptake with marginal irregularity
and other abnormalities.
;: Endoscopic ultrasonography may incorpora te a 10 per cent
oil-in-~ater emul~ion administered orally58. This technique
allowsvisualization of the perigastric lymph nodes 2-3 h later.
The ultrasonographic visuálization rate of lymph nodes
surrounding the gastric wall was 69 per cent for nodes over
3 mm in diameter and 76 per cent in nodes exceeding 5 mm
in diameter. Uninvolved lymph nodes were characterized by
echo enhancement at their margin and inside the node after
the administration o( the emulsion. By contrast, metastatic
lymphnodes showed noenhancement in spite ofadministratipn
of the emulsion. The accuracy of diagnosis of lymph node
metastasis by endoluminal ultrasound after administration of
the emulsion had a sensitivity of 92 per cent and specificity of
100 per cent in lymph nodes over 3 mm diameter.

.While there are many reports59.60 on the use of dynamic
CT61, few studies have evaluated the accuracy of the technique
for the diagnosis of metastatic lymph nodes. Ozaki 52 compared

dynamic CT with plain CT for the diagnosis of lymph nodes
in patients with gastric cancer and found that the sensitivity
rate for localization by dynamic CT was slightly higher
(92 per cent) than that by plain CT (88.5 per cent)" Furthermore,
they divided the visualiied lymph nodes into enhanced and
non-enhanced types and reported"that 81.5 per cent of enhanced
lymph nodes were non-malignant, whereas 98 per cent of
non-enhanced lymph nodes were metastatic. Although the
diagnostic accuracy of CT for lymph node staging of gastric
cancer has improved, there are regions which are difficult to
visualiie clearly"

With recent improvement in diagnostic techniques, the rate
of detection of early gastric cancers has increased annually,
being over 50 per cent in some Japanese hospitals.

Even though endoscopy is observer-dependent, newer
developments have made this approach more informative.
These advances include dye spraying methods34.3S, magnified
endoscopy36.37, electronic endoscopy38-41 and endoscopic
ultrasonography42-44. These improvements in diagnostic
techniques have been associated with an increase in the numbers
of mucosal, depressed and small (Iess than 2 cm diameter)
cancers among early gastric cancers4.6.

While early gastric cancer can be differentiated from
advanced gastric cancerin 80-90 per cent of cases4S-47, the
preoperative differentiation between mucosal and submucosal
cancers is often not achieved even with endoscopic endoluminal
ultrasound. The accuracy in elevated lesions (1 and IIa) is
high4S-48 but the preoperative diagnosis of depressed lesions
(IIc and 111), especially those associated with ulceration, is
poor46-49. Despite a high reputation for determining the depth
of invasion, endoluminal ultrasound is accurate in only
70-80 per cent of of cases of ulcerating early gastric cancer
beca use ofthe degree offibrosis in the submucosa and muscular
propria43.44.S0,S 1. Furthermore, current endoluminal ultrasound
probes require that the patient drinks a considerable volume
of degassed water, endoscopic visualization is often suboptimal
because the optics on the endoscopes are poor, and the
endoscopes themselves have a wide diameter making patient
co-operation poor. Further improvements in the development
and design of these devices is needed before their full benefit
can be realized.

What is the optimum operation for gastric cancer?

In Japan, the principal surgical procedure for early gastric
cancer is the R2 resection with complete excision of groups 1
and 2 lymph nodes. The reason for ibis approach is that some
patients with early gastric cancer show metastasis to the group
21ymph nodes: Furthermore, accurate intraoperative determin-
ation of the presence or absence of lymph node metastasis is
very difficult62,63. Unlike advanced cancer, haematogenous and
disseminated metastases from early cancer are so rafe that
complete dissection oflymph nodes results in curative resection,
with a favourable prognosis.

The cate of lymph node metastasis in early gastric cancer is
low for mucosal cancers (0,6-11 per cent), but much higher for
submucosal cancers (14'2-26.8 per centf-4,9,47,48.64-66, The
cate of metastasis to group 1 lymph nodes was reported to be
0.7-4-7 per cent for mucosal cancers and 10-6-18.9 per cent for
submucosal cancers. The cates of metastasis to group 2 Iymph
nodes were lower iban those to group 1 Iymph nodes being
0-2.4 per cent for mucosal cancers and 2.3-8.9 per cent for
submucosal cancers. Metastasis to groups 3 or 4 Iymph nodes
mar also occur but only in a very small number of
patients2-4,9.6S,66. Since Iymphatic metastases are predicted to
occur in only 3 per cent of mucosal cancers and about
20 per cent of submucosal cancers, the conventional view that
the R2 operation should be the standard surgical procedure
mar be questioned. It might be argued that a selective policy
should be adopted depending on the depth of the primary.
Suzuki et al.2 compared the extent of Iymph node dissection
witb survival cates. In tbe group witbout Iympb node metastases
tbere was no significant difference in survival cates according
to extent of Iympbadenectomy. In tbe group witb lympb node

1II
IPreoperative diagnosis of metastatic Iymph nodes

The preoperative diagnosis of Iymph nade metastasis used to
rely on examination such as computed tomography (CT)S2-55
and ultrasonography56. These techniques visualize only
enlarged Iymph nades but do not difTerentiate hyperplasia from
neoplasia. In early gastric cancer Iymphatic me.tastases are
largely confined to the perigastric Iymph node~ which are
usualIy smalI. Attempts to improve the accuracy of preoperative
Iymph nade involvement include immunolocalization with an
isotope, endoscopic lymphography57, endoluminaI ultra-
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fofselected patients withearly'gastriccancer this procedure
mi~t be justified to áéhieve' rádicaléure. The problem with
endoscopic surgery is that staging must be very accuratec .
~usemetastatic Iymph nodes cannot be treated.
--::'Minute lesions may be successfuUytreated, but large ones
are,difficult to cure completely by endoscopic therapy and
requlre repeated treatments. Evaluation of the efficacy of
treatment requires long-term follow-up with repeated biopsies.
Inaddition, postoperative ulceration may enhance invasion to
the deep layers by residual callar cells. Radical endoscopic
therapy is indicated only for patientswho are thought to have
no lymph node metastasis. Patients who are least likely to have
lymph nodeinvolvement are those with elevated type lor lIa
mucosal cancers of less than 2 cm diameter and those with IIc
mucosal cancers less than 1 cm in diameter without an
ulCer2.73.87-89. .

The following endoscopic methods are being used: (1) laser
surgerySO.87.89.90; (2) high frequency electric current polypec-
tomy or strip biopsy known as mucosectomy91-94; (3)
microwaves9S.96 and (4) local injections97.98. Of these, laser
surgery is most widely used as it is easier than the other methods
but requires expensive equipment. Strip biopsy or mucosectomy
introduced by Tada et al.92.99 was developed to obtain biopsies
as large as 2-3 cm in diameter. The technique in vol ves injections
of physiological saline into the submucosa under the lesion to
create a small swelling which is resected using a high frequency
snare. This procedure permits resection of a block of tissue
1-2 cm in diameter. A further advantage is that histological
examination of the resected specimen allows confirmation of
the integrity of the resection and determination of vascular
invasion as \Vell as histological type of malignancy.

In 1986, Kasugai et a[,l°o accumulated data on the
endoscopic treatment of early gastric cancer from 71 hospitals;
1653 cases \Vere studied and the proportion with no evidence
of total recurrence for more than ayear after treatment was
85 per cent for laser therapy and 99 per cent for high frequency
therapy.

Endoscopic surgery is a valuable technique for elderly, poor :
risk patients and those refusing surgery, but must only be ~
undertaken using strict criteria and careful follow-up if the aim ,
of therapy is radical cure. This is beca use early gastric cancer
can usually be cured by surgical treatment. F or both endoscopic
and conventional surgical excision, an accurate descriptive and
histological diagnosis is essential to predict the likelihood of
lymph node involvement and local infiltration which determines
optimum therapy.

the results of R2 resectión were significantly higher
at.,5:tOyears than the R1 oPerationz.

c:;:~:;There are fewpapers from Europeor North America with
'reference to Iymph node clearancewhich can be compared with

ilieJapanese data. However, Ribiéhini et al.16 and Fass.and
Schümpelick3l considered that the Rz operation was necessary
beca use ofthe incidenceofmetastasis in group21~ph nodes.
;:In view ofthe immunological function oflymph nodes67-:-70

,a~d the very favourable prognosis of early gastric carcinoma,
'a'.;more limited I~phadectomy is being used more
frequently9.46,47.65.71-73. However, the main dilemma líes in
staging the depth of the primary tumourI2.74-76 since radical
~~rgerywould be ~n~icated in many submu~osal early g.astric

., cancersI2,74-76. Llmlted Iymphadenectomy IS more deslrable
;, fpt elderly high-risk patients.

'~ir Limited surgery9.4 7,73 is defined as gastrectomy involving
c

~de excision ofthe priIriary lesion while minimizing metabolic
sequelae. There are no available guidelines for deterniining the
~~tent ofthe gastrectomy. Limited surgery should probably not
be performed unlessthe extent of the lesion and exclusion of

'¡¡ second primary can be assured. Furthermore, limited
fisection can only be justified if Iymph node status is known.
Ir the carcinoma cannot be accurately staged and the patient
is lit, it is probably advisable to use the Rz resection.
:, Low-risk factors for I~ph node metastasis are cancers

confined to the mucosa, the elevated type I and IIa
lesions, small cancers and well differentiated adeno-
carcinoma2,46.48,64.66,77.78. For these types of early gastric
cancer Iymph node dissection can probably be limited to the
Rf operation. Some hospitals are already performing limited
surgery for these groups47,7Z, a policy that is expected to be
used more \\1dely as increasing numbers of patients with
favourable early gastric cancer are picked up by preoperative

screening.
Lymph node metastases are common in patients with

submucosal or elevated early gastric cancer, particularly ifthey
are 4 cm or more in diameter and are poorly differentiated with
vascular invasionl,2,4,9.12,64,65. Women under 50 years tend to
have unfavourable early gastric cancerz. In such patients the
Rz or R3 operation, as for advanced cancers would be advised.
The cate of recurrence following curative resection for early
gastric cancers is very low but is higher for submucosal
cancers (2'5-5'7 per cent) than for mucosal cancers
(0'4-1'4 per cent)7.9.66.79,80. Recurrence is usually haemato-
genous, and the most frequent site is the liver4. 7.9,ll,46.47,66, 79-8l.

Lymph node, bone, pulmonary and peritoneal metastases have
been algO reported4,9.46,79-81. Most recurrences occur within
5 years of operation 7,12.80,81.

Early gastric cancers which are mostlikely to recur are the
IIa + IIc or elevated submucosal cancers, well differentiated
tumours, those positive for Iymph node metastasis or those in
which there is vascular invasionZ,10-12.47,66,79-81. The
prognosis for aneuploid early gastric tumours was significantly
worse than that for diploid tumours82-84.

SurprisingIy, differentiated early gastric cancers have more
extensive lymph node metastases. Malignant cells frequently
replace most of these nodes and invade the perinodal fatty
tissue 77. We believe that this high-risk group should be treated
in the same way as those with advanced cancers, by means of
complete I~ph node dissection (R2 or R3) including
the perinodal fatty tissue, using the no-touch isolation
technique85 or circulatory blockade to prevent haematogenous
metastasis47,80. There are some who would argue in favour of
postoperative adjuvant chemotherapy for this high-risk
group 7,11.47,66,80,86.

Endoscopic surgery for early gastric cancer

Endoscopic surgery for the treatment of gastric cancer was fir~
used in patients with severe co-existing medical disorders i
whom resection was considered to be contraindicated or i
those refusing surgery. Recently, some clinicians consider th~
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