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ABSTRACT

Background: 30% of patients with colorectal cancer (CRC) in
Dukes stages A and B (T1-T4, NO, MO) present tumor recurrence
and die after 5 years follow up. This unexpectedly poor evolution
might be attributable to the presence of lymph node micrometas-
tasis undetected in routine examination with haematoxilin-eosine
(H&E).

Objective: to assess the presence of undetected micrometas-
tasis.

Patients and methods: we conducted a retrospective study
of the locoregional lymph nodes in 85 patients operated for CRC
in Dukes stages A and B (T1-T4, NO, M0), using immunohisto-
chemistry with anticytokeratin antibodies AE1/AES3. In this de-
scriptive, inferential bivariant and survival study, we analyzed dif-
ferent risk factors, including local infiltration T1/T4, Dukes A/B,
number of dissected lymph nodes, vascular invasion, micrometas-
tasis, tumor recurrence and death in the context of the presence
or absence of micrometastases.

Results: Dukes stage and neoplastic angioinvasion are influ-
ential in patient prognosis; however, lymph node micrometastases
were not associated with a poorer outcome of CRC.

Conclusions: locorregional lymph node micrometastases de-
tected with anticytokeratine antibodies AE1/AE3 in Dukes A and
B CRC patients are not associated with reduced survival.

Key words: Colorectal adenocarcinoma. Prognosis. Microme-
tastases.

INTRODUCTION

Global 5 year survival in colorectal cancer (CRC) is
approximately 50% and has not improved substantially in
recent years, despite advances in diagnostic and thera-
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peutic methods (1). Survival ranges between 80-90% in
Dukes A, 60-80% in Dukes B, 30-35% in Dukes C, and
5-25% in D (2-5). The main prognostic factor in CRC is
the presence or absence of metastasis in the regional
Iymph nodes (1,6).

Paradoxically, between 20 and 33% of patients diag-
nosed with CRC who are lymph-node negative (NO)
based on conventional histological techniques experience
tumor recidivism/death before 5 years (4,5). Thus, it is
possible that a significant portion of Dukes A and B tu-
mors are miscategorized because of missed metastases.

There are two problems with the usual technique of
lymph node dissection, which involves sectioning every
node into parts and selecting one for paraffin embedding,
sectioning and hematoxilyn-eosin staining: so only part
of the lymph node tissue is examined, and the customary
staining with H&E may not detect small accumulations
of tumor cells (7,8). Therefore, the proposed miscatego-
rization might arise from the low sensitivity of conven-
tional histological techniques in detecting lymph node
micrometastases.

Micrometastases are small deposits of tumor cells less
than 2 mm in diameter, in the regional lymph nodes.
They are distinct from macrometastases because they do
not have their own blood supply and they take in nutri-
ents and oxygen by passive diffusion, which limits their
growth. These small groups of tumors may remain dor-
mant for long periods until the immune system eliminates
them or until angiogenesis allows formation of new
blood vessels that permit their growth (8).
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To detect micrometastases, diagnostic techniques more
sensitive than H&E are required, such as immunohisto-
chemistry or polymerase chain reaction (PCR) (8.9).
Most immunohistochemical techniques for detecting
CRC use anticytokeratin monoclonal antibodies. These
antibodies reveal the presence of epithelial cells in the
lymph node, indicating their neoplastic metastatic nature
(8,10). The micrometastases may also be detected with
antibodies to carcinoembryonic antigen (CEA), a protein
that is overexpressed in 96% of CRCs and not present in
normal cells (11), and with antibodies to p-HCG, which
is greatly increased in tumor cells of the gastrointestinal
tract (12). In 19 to 32% of the negative lymph nodes in
H&E studies, micrometastases have been found using
immunohistochemical methods (13-16). This fact, com-
bined with the recurrence in patients with NO tumors led
us to investigate the role of micrometastases in the evolu-
tion of CRC.

PATIENTS AND METHODS
Patients

A retrospective study was performed of 85 patients di-
agnosed with and treated for Dukes stages A and B CRC
(NO, MO) at the Hospital Clinico Universitario Lozano
Blesa in Zaragoza (HCU) and the Hospital Provincial de
Zaragoza (HPZ) between years 1995-2000. Exclusion
criteria were as follows: a) the adjuvant administration of
radiotherapy and chemotherapy; b) the existence of
lymph node metastases detectable using conventional
histological techniques (H&E); c) the presence of distant
metastasis at the moment of surgery; and d) the occur-
rence within the 5 years before or after the CRC diagno-
sis of other neoplasias that might influence in the course
of CRC in the patients.

Immunohistochemical analysis

For every case of CRC, we identified the associated
blocks of tissue, which had been fixed in 10% neutral for-
malin and embedded in paraffin. All blocks correspond-
ing to lymph nodes were selected and cut in 5 um thick
sections that were deparaffinized, hydrated, and trans-
ferred to citrate buffer (pH 6). Afterwards, endogenous
peroxidase activity was blocked with incubation in 5%
H,O, in methanol, followed by antigen retrieval with
pressure cooking in citrate for 10 minutes (Target Re-
trieval Solution, Dakocytomation). Sections were trans-
ferred to blocking serum (horse serum) and then exposed
to wide spectrum Ac anticytokeratins (AE1/AE3, Dako-
cytomation, Glostrup, Denmark) in a 1/500 dilution to
detect the presence of epithelial cells in the lymph nodes
(Figs. 1-3).
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Fig. 1. Lymphatic node with micrometastases. Panoramical view.
Ganglio linfatico con micrometéstasis. Vista panordmica.

Fig. 2. Single lymph node micrometastasis (detail view).
Micrometastasis tnica.

The detection method used was the EnVision kit (from
Dakocytomation, Glostrup, Denmark), with diaminoben-
zidine as the developer and hemotoxylin as the chro-
mogen.

Statistical analysis

We used descriptive statistics to analyze tumor charac-
teristics, which included local infiltration (submucosa,
T1; muscle, T2; meso, T3; and serosa, T4); Dukes stages
(A or B; C and D were excluded); number of lymph
nodes dissected; presence or absence of vascular, per-
ineural, or lymph node invasion; presence or absence of
micrometastasis; presence or absence of tumor recur-
rence and month of the recurrence; mortality (if applica-
ble); and month of death (if applicable).



178 R. URIBARRENA-AMEZAGA ET AL.

s R S A T »?‘l Fh LAY .-‘ﬂ‘-'v‘.-» 2| =T
Fig. 3. Groups of lymph node micrometastases
Grupo de micrometastasis.

A bivariant inferential study was also performed to
identify differences, if any, between patients who pre-
sented micrometastases and those who did not in relation
to a series of variables included in the study. To this end,
Pearson’s Chi-squared test was applied, with the Yates
correction or Fisher’s exact test if needed. The Student t-
test, analysis of variance (ANOVA), the non-parametric
Mann-Whitney U test, and the Kruskal-Wallis test were
also used. In cases where the ANOVA or the Kruskal-
Wallis test identified significance, multiple comparisons
were performed between the groups to ascertain those
that were significantly different. These comparisons were
made by applying the Pearson correlation coefficient and
the Spearman rank coefficient. The confidence level cho-
sen for the tests was 95%.

Finally, survival was analyzed by means of the Man-
tel-Henzel technique.

RESULTS

Of the 85 cases studied, 42 were Dukes A and 43
Dukes B. According to local infiltration, 8 patients were
T1, 35 were T2, 24 were T3, and 18 were T4 (Table I).
Twenty-three were localized in the rectum, 54 in sigmoid
colon and 8 in transverse and right colon. Mean age was
67.32 years with a range of 29-88 years. 49 of the pa-
tients were male and 36 female.

An average of 10.75 lymphatic nodes were dissected
per patient (standard deviation 6.72; mean confidence
level 9.3-12.2). Micrometastases were detected in 31
cases (36.5%).

Recurrence of the disease and later death due the tu-
mor occurred in 22 cases (26.9%). On average, recur-
rence took place in month 23.73 of follow-up (range 2
months to 82 months; standard deviation 20.24; mean
confidence level 14.75-32.7).
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Table I. Dukes stage-local infiltration

Local infiltration

Frequency %
Submucosa-T1 8 9.4
Muscular propria -T2 35 41.2
Meso-T3 24 28.2
Serosa-T4 18 21.2
Total 85 100.0

In the bivariant inferential study patients were divided
into two groups for this study, those with no micrometas-
tases and those in whom micrometastases were identi-
fied.

Of the 54 patients in whom micrometastases were not
detected (the micrometastases-negative group), 28
(51.9%) were Dukes A and 26 (48%) Dukes B. Of the 31
patients with lymph node micrometastases (the mi-
crometastases group), 14 (45.2%) were Dukes A and 17
(54.8%) Dukes B. A calculated Pearson Chi-squared of
0.712 (> 0.05) established no statistical association be-
tween the presence of lymph node micrometastases and
Dukes stage (Table II).

Table Il. Bivariant study: lymph node micrometastasis-Dukes

stage
Dukes p
A B Total Chi-square

No mm 28 26 54

51.9% 48.1% 100.0% 0.712
Yes mm 14 17 31

45.2% 54.8% 100.0%
Total 42 43 85

However, there was a correlation between the presence
of micrometastases and the number of lymph nodes dis-
sected. In the micrometastases group, an average of 15
lymph nodes was dissected compared to 8.31 in the mi-
crometastases-negative group. With a p value = 0.000
(< 0.05) given by the Mann-Whitney U test, the mi-
crometastases group presented a significantly greater
number of dissected lymph nodes.

Both groups were also compared for tumor recurrence
and death. In the micrometastases-negative group, 12 pa-
tients (22.2%) suffered tumor recurrence leading to
death, compared to 10 patients (32.3%) in the mi-
crometastases group. However, this difference, with a
Pearson Chi Squared test p value of 0.477, was not statis-
tically significant. Thus, there was no association detect-
ed between micrometastasis, tumor recidivism, and death
(Table III).

REV Esp ENFERM DIG 2010; 102 (3): 176-186
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Table Ill. Bivariant study: lymph node micrometastases-
Death by CCR

Death by tumor p
No Yes Total  Chi-square
No mm 42 12 54
77.8% 22.2% 100.0% 0.447
Yes mm 21 10 31
67.7% 32.3% 100.0%
Total 63 22 85

A Kaplan-Meier survival study was performed to de-
termine the prognostic factors in CRC. First of all, we
studied the Dukes stage. In the Dukes A group (42 cases),
six died from recurrence of the disease (14.29%). In the
Dukes B group (43 cases), 16 patients (37.21%) suffered
tumor recurrence that led to death.

In the survival curve graph shown in figure 4, the
Kaplan-Meier product-limit calculation for Dukes A-B
shows that there are differences between the groups in
terms of recurrence. The Mantel-Haenszel contrast
(log-rank) showed that people with Dukes B present a
significantly higher risk of CRC recurrence and death
(statistic = 6.78: p value = 0.0092) (Fig. 4). If we ana-
lyze local invasion, survival rate in T1 was 87.5%, in
T2 82.86%, in T3 62.5% and in T4 66.67%. T1 and T2
patients had a significantly better prognosis than T3
and T4 colorectal cancers (statistic = 4.03, p value =
0.0446).

We also analyzed as a prognostic factor vascular in-
vasion by neoplastic cells. Vascular invasion was de-
tected in only 3 of the 85 patients studied, and two of
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Fig. 4. Kaplan-Meyer. Survival-Dukes.
Curva de supervivencia de Kaplan-Meyer. Dukes.
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these patients experienced CRC recurrence (66%). Of
the remaining 82 cases, recurrence was observed in 20
(24.39%).

The Kaplan-Meier product-limit calculation for vascu-
lar invasion (no, yes) identified differences between the
groups in terms of recurrence. To extrapolate this conclu-
sion to the population level, we used the Mantel-Haen-
szel (log-rank) contrast and found that patients with vas-
cular invasion presented a significantly higher risk of
recurrence and death due to the tumor (statistic = 4.94; p
value = 0.0262).

Finally, we analyzed the prognostic impact of lymph
node micrometastasis. In the micrometastases-negative
group (54 cases), 12 patients (22.2%) experienced tumor
recurrence. In the micrometastasis group (31 patients),
recurrence occurred in 10 cases (32.26%).

In the survival curve graph shown in table V, the Ka-
plan-Meier product-limit calculation for lymph node mi-
crometastases (no, yes) found no differences between the
groups with regard to recurrence. The Mantel-Haenszel
contrast (log-rank) showed no significant differences be-
tween the two groups (statistic = 1.11; p value = 0.2916).
Thus, the presence of micrometastasis was not associated
with a worse prognosis in CRC (Fig. 5).
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Fig. 5. Kaplan-Meyer. Survival-micrometastases.
Curva de supervivencia de Kaplan-Meyer. Micrometastasis.

DISCUSSION

As other authors have reported, the main factor influ-
encing prognosis in CRC is the presence or absence of
metastasis in the regional lymph nodes. The main de-
crease in survival occurs between Dukes stages B (NO)
and C (N1) (1,6).
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It is notable that approximately 30% of patients with
CRC who show no sign of lymph node involvement on
routine histological evaluation die from recurrence of the
disease (2-5). In our study, 12.5% of the patients with
Dukes A CRC and 37.8% of those with Dukes B suffered
tumor recurrence leading to death, reaching a global fig-
ure of 25.8% for the Dukes A and B groups.

The Dukes stage and the local growth of the tumors
are prognostic factors that have been widely accepted in
CRC evaluation (2-5,17,18). As expected, the survival
analysis identified a significantly higher frequency of tu-
mor recurrence in cases classified as Dukes B in compar-
ison to Dukes A.

We also found a statistically significant relationship
between the existence of vascular invasion and the evolu-
tion of the disease. The finding of small isolated accumu-
lations of tumor cells in the blood vessels is associated
with a meaningful increase in tumor recurrence, with a
subsequent decrease in survival rates. Tumor angioinva-
sion is a necessary step for the formation of remote
metastasis, and this finding coincides with the majority of
studies on revised prognostic factors (19-22). However,
the low number of cases with vascular invasion devalues
this finding.

The influence of lymph node micrometastases only
visible by means of immunohistochemistry in the prog-
nosis of CRC is a controversial topic. Previous studies
have reported varied results. As we have verified, the
greatest drop in CRC survival can be seen from Dukes B
to C. If the existence of micrometastases were as signifi-
cant as conventional lymph node metastasis, the differ-
ence in prognosis between patients with and without mi-
crometastases should be clear.

A mean of 10.75 lymph nodes were resected. First,
they were cut again and restained with H&E. Two NO
cases were upstaged to N1 (Dukes C) because of the de-
tection of macrometastases in this second look and were
excluded. Secondly we studied the lymph nodes with im-
munohistochemical techniques. One of the advantages of
immunohistochemistry is the possibility of using tissue
samples preserved in paraffin, which permits retrospec-
tive studies, as in our case (23).

Micrometastases were found in 36.5% of our cases
that had been classified by H&E as unaffected. In other
studies, micrometastases were detected in 32% of the
cases diagnosed as NO by H&E (24); thus, our mi-
crometastases detection percentage is slightly higher. The
study by Tschmelitsch et al. (25) is an extreme example:
they detected micrometastases in 76% of the lymph
nodes that had been classified as negative based on H&E
and explain this discrepancy as arising from the high
number of lymph nodes studied in each case (an average
of 16). Other authors have used monoclonal antibodies
targeting different proteins such as CEA, cytokeratin 20
(CK 20), and cytokeratins AE1/AE3 (11,14,25-29),
which might result in variability in the tumor-cell-detec-
tion sensitivity. A large review made by Nicastri et al. (9),
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measured the different sensibility of the several antibod-
ies used in immunohistochemistry for micrometastases
detection and pointed out the lack of a “gold standard”.
AE1/AE3 was most widely used antibody in reviewed ar-
ticles, the same marker we used in our study. Kong et al.
(30) used quantitative real time PCR to detect biomarkers
like CEA CK 20 and guanylyl cyclase C in the detection
of lymph node micrometastases. They also agreed in the
variability for the different antigens in the detection of
micrometastases and concluded that the combination of
different biomarkers could increase the sensibility of this
technique.

In the bivariant study, we found significant differences
between the existence of micrometastases and the num-
ber of lymph nodes dissected. In the micrometastasis cas-
es, a greater number of lymph nodes were dissected (an
average of 15 lymph nodes) in comparison to the cases
without micrometastases (an average of 8.3).

An explanation of this finding could be the immuno-
logical stimulation. The presence of the primary tumor
and micrometastases could induce a lymph node forma-
tion/proliferation as a local immuno-response (31).

Of the 54 patients without micrometastasis, 12 suf-
fered tumor recurrence leading to death (22.2%). A to-
tal of 10 of the 31 cases with lymph node micrometas-
tasis resulted in death (32.25%). However, this 10%
increase of recurrence and death in the micrometastasis
group was not statistically significant. Therefore, al-
though survival differences were observed, we cannot
conclude that lymph node micrometastasis is a predic-
tive factor of tumor recurrence or of an increased risk
of death due to CRC. This agrees with two recent stud-
ies published by Steinert et al. (32) and Fleming et al.
(33). Nicastri et al. (9), in their review, could not con-
clude that micrometastases detected by immunohisto-
chemical techniques with a clinically worse outcome.
They attribute the different results of these studies to
the diverse methodology and the different antibodies
used. In the same review they conclude that most of the
articles that used RT-PCR for micrometastases were
able to find clinical relevance.

In conclusion, the results suggest that locorregional
lymph node micrometastases detected with anticytokera-
tine antibodies AE1/AE3 in Dukes A and B CRC patients
are not associated with reduced survival.
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