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Early gastric cancer (EGC) is defined as adenocarcinoma 
limited to the mucosa or submucosa, regardless of lymph 

node involvement (1). In the West, EGC cases are diagnosed 
in approximately 7% to 15% of all cases of gastric adenocarcin-
oma (2). Gastric neoplasms with invasion depths restricted to 
the mucosal layer – without ulcers or scars – demonstrate the 
absence of lymph node involvement in the majority of cases 
(3). Consequently, treatment is enabled by endoscopic mucosal 
resection (EMR). The local recurrence rates of gastric adeno-
carcinomas after endoscopic resection ranges from 2% to 35% 

(4,5), provided that indication criteria for mucosectomies are 
respected (3,6-10).

The objective of the present study was to evaluate predict-
ive factors for incomplete resection and local recurrence of 
EGC treated by EMR that was followed-up for at least one year 
or until death.

METHODS
Patients
From June 1994 to December 2005, data from the medical 
charts of 53 patients with a diagnosis of EGC, who underwent 
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BACKGROUND: Early gastric cancer (EGC) is defined as adenocar-
cinoma limited to the mucosa or submucosa regardless of lymph node 
involvement. Local EGC recurrence rates have been described in up 
to 6% of cases.
OBJECTIVES: To evaluate predictive factors for incomplete resection 
and local recurrence of EGC treated by endoscopic mucosal resection 
(EMR) that was followed up for at least one year. 
METHODS: From June 1994 to December 2005, 46 patients with 
EGC underwent EMR. Possible predictive factors for incomplete 
endoscopic resection and local recurrence were identified by medical 
chart analysis. Demographic, endoscopic and histopathological data 
were retrospectively evaluated. EMR was considered complete or 
incomplete. Patients from the complete resection group were divided 
into subgroups (with and without local EGC recurrence).
RESULTS: Complete resection was possible in 36 cases (76.6%). 
Predictive factors for incomplete resection were tumour location 
(P=0.035), histological type (P=0.021), lesion size (P=0.022) and 
number of resected fragments (P=0.013). On multivariate analysis, 
undifferentiated histological type (OR 0.8; 95% CI 0.036 to 0.897) 
and number of resected fragments (OR 7.34; 95% CI 1.266 to 42.629) 
were independent predictive factors for incomplete resection. In the 
complete resection group, a larger lesion size was associated with a 
higher the number of resected fragments (P=0.018). Local recurrence 
occurred in nine cases (25%). Use of the cap technique was the only 
predictive factor for local recurrence in five of seven cases (71.4%) 
(P=0.006).
CONCLUSIONS: A larger lesion size was associated with a higher 
number of resected fragments. Undifferentiated adenocarcinoma and 
piecemeal resection were predictive factors for incomplete resection. 
Technique type was a predictive factor for local EGC recurrence.
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Facteurs prédictifs de la récurrence locale et de 
la résection endoscopique incomplète du cancer 
de l’estomac peu avancé : Expérience 
occidentale

HISTORIQUE : Le cancer de l’estomac peu avancé se définit comme un 
adénocarcinome limité à la muqueuse ou à la sous-muqueuse, peu importe 
l’atteinte ganglionnaire. Des taux de récurrence locale du cancer de 
l’estomac peu avancé atteignant 6 % ont été décrits. 
OBJECTIF : Évaluer les facteurs prédictifs de résection incomplète et de 
récurrence locale du cancer de l’estomac peu avancé ayant été traité par 
résection muqueuse endoscopique (RME), après un suivi minimum d’une 
année.
MÉTHODE : De juin 1994 à décembre 2005, 46 patients présentant un 
cancer de l’estomac peu avancé ont subi une RME. Les facteurs prédictifs 
possibles de résection endoscopique incomplète et de récurrence locale ont 
été identifiés par analyse des dossiers médicaux. Les auteurs ont évalué de 
façon rétrospective les données démographiques, endoscopiques et 
histopathologiques. La RME a été jugée complète ou incomplète. Les 
patients du groupe ayant subi une résection complète ont été subdivisés 
encore (avec et sans récurrence locale du cancer de l’estomac).
RÉSULTATS : La résection complète a été possible dans 36 cas (76,6 %). 
Les facteurs prédictifs d’une résection incomplète étaient la localisation de 
la tumeur (p = 0,035), le type histologique (p = 0,021), la taille de la lésion 
(p = 0,022) et le nombre de fragments réséqués (p = 0,013). À l’analyse 
multivariée, le type histologique indifférencié (RC 0,8; IC à 95 %, 0,036 à 
0,897) et le nombre de fragments réséqués (RC 7,34; IC à 95 %, 1,266 à 
42,629) ont été des facteurs prédictifs indépendants de résection incomplète. 
Dans le groupe ayant subi la résection complète, la taille plus grande de la 
lésion a été associée à un nombre plus élevé de fragments réséqués (p = 0,018). 
Une récurrence locale a été observée dans neuf cas (25 %). L’utilisation de 
la technique par capuchon a été le seul facteur prédictif de récurrence 
locale dans cinq cas sur sept (71,4 %) (p = 0,006).
CONCLUSION : La taille de la lésion était proportionnelle au nombre 
de fragments reséqués. L’adénocarcinome indifférencié et la résection 
fragmentaire ont été des facteurs prédictifs d’une résection incomplète. Le 
type de technique a été un facteur prédictif de la récurrence locale du 
cancer de l’estomac au premier stade. 
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endoscopic treatment with mucosectomy at the Sao Paulo 
University Medical School, Sao Paulo, Brazil, were reviewed. 
Inclusion criteria were diagnosis of EGC treated by EMR with 
follow-up for at least one year. Seven patients were excluded 
due to follow-up failure after endoscopic treatment.

Demographic (sex, age and race), endoscopic and histo-
pathological data were collected and assessed through medical 
chart reviews and interviews with patients or the patients’ 
relatives. 

Macroscopic classifications established by the Japanese 
Research Society of Gastric Cancer (11) were used. Lesions 
were classified as type I (protruded type), type II (superficial 
type [subdivided into type IIa – elevated type]), type IIb (flat 
type), type IIc (depressed type), type III (excavated type) and 
mixed types (ie, IIa + IIc). The location of lesions (according 
to the Japanese Gastric Cancer Association [12]) was classified 
in the upper, middle and lower one-third of the stomach and, 
considering the gastric circumference, in the greater and lesser 
curvature anterior and posterior wall. The techniques used for 
resection were strip biopsy (lift and cut), cap (suck and cut) 
and endoscopic submucosal dissection (ESD). Lesions were 
grouped into en bloc resection (single fragment) and piecemeal 
resection (two or more fragments) categories, classified by size 
and divided into two subgroups (lesions up to 2 cm in size or 
larger than 2 cm in size).

Resected specimens were evaluated by two pathologists 
using the pathology classification defined by the World Health 
Organization in 1990 and divided into tubular or papillary-
tubular (Nakamura’s well-differentiated or Lauren’s intestinal- 
type carcinoma) and microtubular or signet-ring cell carcinoma 
(Nakamura’s undifferentiated or Lauren’s diffuse-type carcin-
oma). Regarding the level of invasion, lesions were classified as 
mucosal (M)1, M2 and M3, and submucosal (SM)1, SM2 and 
SM3.

Follow-up
Endoscopic mucosectomies were considered complete resec-
tions when lateral or deep margins were endoscopically and 
histopathologically clear of neoplasms. Otherwise, they were 
considered incomplete resections. 

Patients with incomplete resections were referred to surgical 
treatment or complementary endoscopic treatment depending 
on their clinical conditions, histopathological type of cancer 
and their personal preference.

The patients with complete resections were submitted to 
endoscopic follow-up with quarterly scar biopsies during the 
first year, every six months past the second year, and annually 
thereafter. Patients who presented with local recurrence of 
cancer on control endoscopic examination were included in 
the recurrence group.

Statistics
Data were calculated as means ± SD. The c2 test was used for 
noncontinuous parameters. The Mann-Whitney test was used 
for numerical values. For the comparison of follow-up period 
for subgroups with and without recurrence, the Student’s t test 
was used. Statistical significance for the tests used in the 
present study was established at P<0.05. Multivariate analysis 
through logistic regression tests were performed to calculate 
statistical differences across comparative parameters of groups 
or subgroups.

RESULTS
A total of 46 patients diagnosed with EGC underwent endo-
scopic resection and were followed up for at least one year. 
These 46 patients underwent a total of 47 EMR procedures 
between June 1994 and November 2004. Twenty-three patients 
(50%) were women with mean age of 69±14.1 years (range 21 to 
102 years). Ten patients (21.7%) were younger than 60 years of 
age and 36 (78.2%) were 60 years of age or older. Thirty-four 
patients (73.9%) were Caucasian, four were black (8.7%) and 
eight patients (17.4%) were Asian.

Regarding pathological diagnosis, well-differentiated adeno-
carcinoma was found in 27 cases (59.5%) and undifferentiated 
adenocarcinoma in 20 cases (40.4%). In total, 40 tumours 
(72.3%) were less than 2 cm in size and 7 (27.7%) were larger 
than 2 cm. Mucosal involvement was verified in 34 cases (72.3%), 
of which five (10.6%) were classified as M1, 11 cases (23.4%) as 
M2 and 18 cases (38.3%) as M3. Submucosal invasion occurred in 
13 cases (27.7%), of which 10 (21.3%) were classified as SM1 and  
three (6.4%) were classified SM2.

On endoscopy, 47 gastric lesions were diagnosed and their 
macroscopic types were classified as type IIa in 31 cases (66%), 
type IIc in seven (14.9%) and type IIa+IIc in nine cases (19.1%).

The location of the lesions was classified into the upper, 
middle and lower one-third of the stomach. When the lesions 
were defined through this classification, the predominant loca-
tion of lesions was in the middle one-third (26 cases [55.3%]). 

The lesions were also classified by their location in the gas-
tric circumference through the greater curvature, the lesser 
curvature, the anterior wall and the posterior wall. Under this 
classification, the predominant location of the lesion was in 
the greater curvature (20 cases [42.5%]). 

A case-by-case analysis based on these two classifications, 
revealed the greater curvature of the middle one-third of the 
stomach as the predominant location of lesions (14 cases 
[29.8%]). Endoscopic resection techniques included EMR 
(with cap) in seven cases (14.9%), strip biopsy in 38 (80.9%) 
and insulation-tipped diathermic (IT) knife in two (4.3%).

Regarding the number of resection fragments, en bloc resec-
tions were performed in 24 (51%) cases and piecemeal resec-
tions in the remaining 23 cases (48.9%).

The correlation between the number of resected fragments 
and tumour size indicated that the larger the lesion, the higher 
the number of resected fragments and vice versa. There was no 
statistical difference in the comparison between the number of 
resected fragments and the technique used (Table 1). No statist-
cally significant difference was observed in the comparison 
between the mucosectomy technique and the location of the 
lesion (P=0.650).

The mean follow-up period was 69.4±36 months (range six 
to 136 months). A five-year survival rate of 58.3% after endo-
scopic treatment was verified. There were seven deaths 
(15.2%); however, none were a result of gastric cancer. Of 
these cases, one patient presented evidence of adenocarcinoma 
by the time of evolution to death (Figure 1).

Patients were divided into complete and incomplete resec-
tion groups. There was no statistical difference in the demo-
graphic variables of sex, age or race between the incomplete 
and complete resection groups (Table 2). Mucosectomy with 
tumour-free margins were observed in 36 resections (76.6%).

Cancer location was a predictive factor for incomplete 
tumour removal (P=0.035). For lesions located in the upper 
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one-third of the stomach, a lower rate of complete resection 
(43%) was observed. The posterior wall was the location that 
presented most difficulties for resection (63%). Conversely, of 
the six lesions found in the middle one-third of the posterior 
wall in the stomachs of the incomplete resection group, all 
lesions were resected successfully.The number of resected frag-
ments was also a predictive factor for incomplete resection 
(P=0.013) (Table 3).

Histopathological data, such as histological type and lesion 
size proved to be predictive factors for incomplete tumour 
removal (Table 4).

A multivariate analysis revealed that histological type and 
the number of resected fragments were independent factors for 
incomplete lesion resection (ie, when the histological type of 
the cancer was undifferentiated, incomplete resection of the 
lesion was more likely to occur [OR 0.18; 95% CI 0.036 to 
0.897]). Similarly, in piecemeal resections, the risk of incom-
plete resection was approximately sevenfold higher (OR 7.34; 
95% CI 1.266 to 42.629).

The mean age of the incomplete resection group was 
67.6±22.0 years (range 21 to 88 years) and five patients 
(45.4%) were women. Regarding histological type, two patients 
had differentiated adenocarcinoma (18.1%), with a mean 
lesion size of 2±1.01 cm (range 0.5 cm to 4.5 cm). Mucosal 
invasion was observed in seven cases (63.6%) and submucosal 
invasion in the remaining cases. Lesion macroscopic type was 
classified as IIa in seven (63.6%) cases, type IIc in one (9%) 
and type IIa+IIc in three cases (27.3%). For all lesions, the 

strip-biospy endoscopic technique was used with a mean of 
2.63±1.36 fragments (range one to five fragments). The mean 
follow-up period lasted 67.63±21.97 months (range six to 100 
months) and six patients were referred for gastrectomy. One of 
these patients died six months after the procedure. The 
remaining patients underwent complementary argon plasma 
coagulation and three of them died; no death was related to 

TABLE 1
Comparison of the number of resection fragments with 
mucosectomy technique and size of resected lesion

Number of fragments
POne Two or more

Technique

   Cap 4 (57.1) 3 (42.9) 0.328

   Strip biopsy 18 (47.4) 20 (52.6)

   Insulation-tipped  
      diathermic knife

2 (100) 0

Size of resected lesion

   ≤2 cm 21 (61.8) 13 (38.2) 0.018

   >2 cm 3 (23.1) 10 (76.9)

Data presented as n (%) unless indicated otherwise

TABLE 2
Demographic data comparison between complete and 
incomplete resection groups

Demographic 
Resection

PComplete Incomplete
Women 18 (50) 5 (45.4) 0.792

Men 18 (50) 6 (54.6)

Age, years

   <60 7 (19.4) 3 (27.3) 0.579

   ≥60 29 (81.6) 8 (72.7)

Race

   Caucasian 25 (71.5) 9 (81.8) 0.250

   Black 2 (5.7) 2 (18.2)

   Asian 8 (22.8) 0

Data presented as n (%) unless indicated otherwise

TABLE 3
Endoscopic data comparison between complete and 
incomplete resection groups

Endoscopy factor
Resection

PComplete Incomplete
Technique 0.183

   Cap 7 (19.4) 0

   Strip biopsy 27 (75) 11 (100)

   Insulation-tipped  
      diathermic knife

2 (5.6) 0

Macroscopic lesion type 0.660

   IIa 24 (66.6) 7 (63.7)

   IIc 6 (16.7) 1 (9)

   IIa+IIc 6 (16.7) 3 (27.3)

Number of resected fragments 0.013

   One 22 (61.1) 2 (18)

   Two or more 14 (38.9) 9 (82)

Data presented as n (%) unless indicated otherwise

TABLE 4
Histopathology data comparison between complete and 
incomplete resection groups

Histopathology factor
Resection

PComplete Incomplete 
Histological cancer type 0.021

   Undifferentiated 12 (33.3) 8 (72.7)

   Differentiated 24 (66.7) 3 (27.3)

Lesion size 0.022

   ≤2 cm 33 (91.7) 7 (63.6)

   >2 cm 3 (8.3) 4 (36.4)

Level of invasion 0.461

   Mucosal 27 (75) 7 (63.6)

   Submucosal 9 (25) 4 (36.4)

Data presented as n (%) unless indicated otherwise

46 patients 

Incomplete resection (11) Complete resection (36) 

Surgical
treatment (6) 

Endoscopic
treatment with 

APC (5) 

Without recurrence (27) With recurrence (9) 

Surgery (6) Mucosectomy (2) 

Death (2) Death* (1) Death (3) Death (1) 

Without 
treatment (1) 

Figure 1) Flow diagram of the clinical evolution of early gastric 
cancer patients. *With evidence of gastric neoplasms. APC Argon 
plasma coagulation
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gastric cancer. All of these patients had histologically defined 
undifferentiated lesions (Table 5).

No statistical difference was observed between the number 
of resected fragments and lesion size in the incomplete resec-
tion group (Table 6). The same was observed between the 
number of fragments and their location (P=0.202).

In the analysis of factors which included age, follow-up per-
iod, number of resected fragments and lesion size (as continu-
ous numeric parameters), only the number of fragments and 
lesion size were found to be predictive factors for incomplete 
resection.

The mean age of the complete resection group was 
69.4±11.1 years (range 42 to 102 years) and 18 patients 
(51.4%) were women. Well-differentiated adenocarcinomas  
were present in 24 patients (66.6%), with a mean lesion size of 
1.35±0.54 cm (range 0.6 cm to 2.7 cm). Mucosal invasion was 
observed in 27 cases (75%) and submucosal invasion in the 
remaining cases. Macroscopic type IIa lesions were found in 24 
(66.6%) cases, and type IIc and type IIa+IIc in six cases each 
(16.7%), respectively. The mucosectomy technique applied 
was stratified into cap for seven cases (19.4%), strip biopsy for 
27 (75%) and IT knife for two cases (5.6%). The mean number 
of resected fragments was 1.83±1.4 (range one to five). The 
mean length of the follow-up period for this group was 
70.0±38.0 months (range six to 136 months).

In this group, larger lesion size was observed to be associated 
with a higher number of resected fragments (P=0.018). 
However, no statistical difference was found between the num-
ber of fragments or the lesion location and the endoscopic 
technique used. The same was observed for the endoscopic 
technique applied and lesion size (Table 7).

In the complete resection group, patients were divided into 
subgroups of patients with and without recurrence. Local 

recurrence occurred within a mean of 3.5±2.12 months (range 
one to three months) in nine cases (25%).

In the comparison between the subgroups with and without 
recurrence, demographic data were not found to be predictive 
factors for local recurrence.

A significant difference in EGC recurrence with regard to 
the technique used for EMR was demonstrated using the cap 
(suck and cut) technique in five cases of recurrence (55.5%; 
P=0.006). In the subgroup without recurrence, this technique 
was performed in only two cases (7.4%) (Table 8).

Of the nine cases with submucosal invasion, there were three 
local recurrences (33.3%). However, in the mucosal invasion 
subgroup, there were six recurrence cases (66.7%), of which five 
were of the well-differentiated histological type (ie, they pre-
sented high likelihood of cure).

The mean follow-up period for the subgroup without recur-
rence was 68.1±34.9 months and for the recurrence group, 
74.7±47.7 months (P=0.707).

In the multivariate analysis of factors used in the compari-
son between subgroups with and without recurrence, no vari-
able correlating with local recurrence was found to be 
statistically significant.

DISCUSSION
Despite the reduction in gastric cancer incidence in the past 60 
years, it remains the fourth most common cause of malignant 
neoplasm worldwide. Approximately 600,000 new cases are 
diagnosed every year. Almost two-thirds of these individuals 
will die from the disease (13).

TABLE 5
Characteristics of patients with incomplete resection

Patient
Age, 
years Sex

Histological type  
of cancer Lesion size, cm Follow-up, months Procedure Death

1 65 Female Undifferentiated 4.5 56 Gastrectomy No

2 79 Male Differentiated 2.3 64 Gastrectomy No

3 84 Female Undifferentiated 2.0 58 Gastrectomy No

4 88 Male Undifferentiated 0.5 6 Gastrectomy Yes

5 86 Female Undifferentiated 1.5 95 Gastrectomy No

6 86 Female Undifferentiated 1.9 24 Argon plasma coagulation Yes

7 40 Female Undifferentiated 1.3 110 Gastrectomy No

8 77 Male Undifferentiated 1.5 28 Argon plasma coagulation Yes

9 50 Male Undifferentiated 2.5 36 Argon plasma coagulation Yes

10 68 Male Undifferentiated 1.5 78 Argon plasma coagulation No

11 21 Male Differentiated 2.5 43 Argon plasma coagulation No

TABLE 6
Comparison of the number of resected fragments with 
lesion size in the incomplete resection group

Number of resected fragments
POne Two or more

Lesion size

   ≤2 cm 1 (16.7) 5 (83.3) 0.887

   >2 cm 1 (20) 5 (80)

Data presented as n (%) unless indicated otherwise

TABLE 7
Comparison between the number of fragments with 
endoscopic technique applied and lesion size in the 
complete resection group

Number of fragments
POne Two or more

Technique

   Cap 4 (57.1) 3 (42.9) 0.507

   Strip biopsy 16 (59.3) 11 (40.7)

   Insulation-tipped 
      diathermic knife

2 (100) 0

Lesion size

   ≤2 cm 20 (71.4) 8 (28.6) 0.018

   >2 cm 2 (25) 6 (75)

Data presented as n (%) unless indicated otherwise
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The cure rate for advanced gastric cancer has remained  
unchanged for the past 40 years and the five-year survival rate 
has not surpassed the mean value of 15% (14). In Japan, the 
mean five-year survival rate of patients with early lesions 
treated in this stage is greater than 90% (15,16), demonstrating 
the importance of detecting neoplasm in its initial phase.

Lymph node metastasis is the most influencial factor in the 
survival of a patient with EGC (17-21). Gastric neoplasm with 
an invasion depth restricted to the mucosal layer, without ulcer 
or scar, demonstrates lymph node involvement in approxi-
mately 1% to 3% of cases. When there is submucosal invasion, 
lymph node involvement is approximately 11% to 20% 
(16,21-29). Findings of lymphatic emboli, ulceration and 
tumours larger than 3 cm in size have been revealed as 
independent factors for lymph node involvement. In their 
absence, a malignant lymph node involvement risk of 0.23% 
was observed (22).

Because lymph node involvement in gastric cancer restricted 
to the mucosa and submucosa is unlikely, endoscopic treatment 
by local resection, widely known as mucosectomy, was pro-
posed in earlier reports (8,30). EGC endoscopic resection was 
found to be similar in efficacy to surgical resection, as well as 
minimally invasive and inexpensive to perform (31).

Generally accepted indications for EMR related to EGC 
observed in the present study, are (8,32-38):

•	 Differentiated	adenocarcinoma;

•	 Elevated	type	of	cancer	not	exceeding	20	mm	in	size;	and

•	 Flat	 type	 or	 depressed	 types	 of	 cancer	 without	 ulceration	
and not exceeding 10 mm in size.
With these criteria, cases with lymph node metastases or 

submucosal invasion were excluded (3,39). Nonetheless, com-
plete resection rates by EMR are lower than by surgical resec-
tion (40). Complete resection rates ranging from 53.8% to 
91.3% for EMR are reported, whereas they reach 100% for 
surgical resection (32-38,41). In the present study, the com-
plete resection rate was found to be 76.6% by endoscopy with 
local recurrence occuring at a rate of 25% among these 
patients. In the literature, local recurrence after EMR is 
reported to range from 2% to 35% (5). 

Regarding factors for local recurrence, piecemeal resection 
has been brought to attention (40). In the study conducted by 
Miyata et al (40), larger lesion size was found to be associated 
with a higher number of resected fragments. Other studies 
demonstrated that the larger the size of the lesion, the lower 
the rate of en bloc resection, even with different techniques, 
but with adjacent local recurrence rates of 1.7% and 2.3%, 
respectively (5,42). In the present study, the majority of 
lesions (72.3%) were smaller than 2 cm in size, of which 23 of 
34 (67.6%) were resected en bloc and the overall en bloc 
resection rate was 51%. Similar to the above mentioned stud-
ies, the larger the lesion, the higher the probability of en bloc 
resection. In fact, piecemeal resection was found to be an 
independent factor for the finding of incomplete neoplasm 
resection. The other independent factor for this finding was 
an undifferentiated histological type, probably due to its infil-
trating growth and nonexpanding character, which hinders 
the exact determination of resection margins. Indication for 
endoscopic treatment resulted from the initial refusal of con-
ventional surgical treatment.

New accessories, such as the IT knife (43,44) and the 
development of a new mucosectomy technique known as endo-
scopic submucosal dissection (ESD) (45), were made possible 
by technological advances. With the ESD technique, en bloc 
resection rates were 98% to 100% for lesions smaller than 2 cm 
in size (44-46) and 79% to 97% for lesions larger than 2 cm 
(5,46-49), with local recurrence rates from 0% to 1% (5,47), 
justifying its widespread adoption. In the present study, only 
4% of patients underwent mucosectomy by ESD because ESD 
is a more recently developed, complex technique.

Cases of differentiated-type carcinomas with pronounced 
invasion and metastases are noted at times, even in the early 
stage (28), expressing in situations in which histogenesis and 
biological behavior are not compatible with the differentiated 
versus undifferentiated type classifications (49-51). In these 
cases, endoscopic resection is hindered by the likelihood of 
local recurrence or metastasis. In the present study, patients 
with differentiated-type intramucosal gastric cancer, resected 
by gastric mucosectomy with tumour-free margins without 
lymphatic or venous involvement, actually presented with a 
recurrence rate of 22.7%, whereas in the literature these fig-
ures range from 2.8% to 5.7%. To explain this unexpected 
discrepancy, immunohistochemical evaluations have emerged, 
such as the determination of p53, Ki-67 and mucin (MUC) 
expression levels. Shibata et al (52) used the mucins MUC2, 
human gastric mucin (HGM) and CD10 to classify 50 cases of 
differentiated EGC. In this study, the ratio of apoptosis to 
proliferation rate was calculated and the lack of expression of 
the mucins MUC2 and CD10 – typical of intestinal epithel-
ium – correlated with lower apoptosis rates and higher prolif-
eration rates, comparable with rates found for undifferentiated 
tumours.

Other authors (53) have reinforced the idea of using CD10, 
MUC2, HGM and concanavalin A for detecting the most 
aggressive phenotype (gastric type) of intramucosal differenti-
ated tumours in 36.8% (42 of 114) of cases. These studies 
generated the hypothesis that the immunohistochemical pro-
file of HGM expression could be a prognostic factor after early 
endoscopic resection of intramucosal differentiated EGC, and 
may finally explain the aggressive and unexpected behaviour 

TABLE 8
Endoscopic data comparison between subgroups with and 
without early gastric cancer recurrence
Endoscopy factor Recurrence No recurrence P
Technique 0.006

   Cap 5 (55.5) 2 (7.4)

   Strip biopsy 4 (44.5) 23 (85.2) 

   Insulation-tipped  
      diathermic knife

0 2 (7.4) 

Macroscopic lesion type 0.295

   IIa 5 (55.5) 19 (70.3) 

   IIc 1 (11.2) 5 (18.5) 

   IIa+IIc 3 (33.3) 3 (11.2) 

Number of resection 
fragments

0.643

   One 5 (55.5) 17 (62.9)

   Two or more 4 (44.5) 10 (37.1) 

Data presented as n (%) unless indicated otherwise
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