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ABSTRACT

Introduction: aneuploidy has been observed in 6-27% of le-
sions known to be precursors of colorectal cancer, such as adeno-
mas or ulcerative colitis. It has been suggested that aneuploidy
may predispose to malignancy in these cases. However, its role in
the adenoma-carcinoma sequence has not been definitely estab-
lished. The objective of this study was to assess the incidence of
aneuploidy in colon adenomas, as well as to study its possible role
in the adenoma-carcinoma sequence.

Material and methods: the study was performed on a series
of 57 large bowel adenomas measuring 10 mm or more, collected
from 54 consecutive patients. All specimens were obtained either
by endoscopic or by surgical resection. There were 49 adenomas
with low-grade dysplasia, two with high-grade dysplasia, two intra-
mucous carcinomas, and four microinvasive carcinomas. A flow
cytometric DNA analysis was performed in fresh specimens fol-
lowing Vindelov’s method.

Results: aneuploid DNA was detected in five out of 49 low-
grade dysplasia adenomas (10%), in all four high-grade dysplasia
adenomas or intramucous carcinomas (100%), and in three out of
four microinvasive carcinomas (75%). The association between
aneuploidy and high-grade dysplasia adenomas, intramucous, or
microinvasive carcinoma was statistically significant (p < 0.001).
No association was found between aneuploidy and any of the fol-
lowing features: age, gender, clinical symptoms of patients, and
size or location of adenomas.

Conclusions: the incidence of aneuploidy in this series was
10% in low-grade dysplasia adenomas, and 87% in high-grade
dysplasia adenomas or carcinomas, and this difference was statis-
tically significant. These findings suggest that aneuploidy may play
a role in the adenoma-carcinoma sequence.
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INTRODUCTION

Abnormal DNA amounts are most commonly caused
by changes in the number of chromosomes and chromo-
somal deletions. Changes in the normal cellular DNA
content give rise to aneuploidy, an abnormality that re-
flects chromosomal alterations that play an essential role
in the development and progression of tumors (1).

Aneuploidy has been observed in 6-27% of large bow-
el lesions known to be precursors of colorectal carcinoma
(CRC), such as adenomas or ulcerative colitis (2-5). In
colorectal adenomas, the prevalence of aneuploidy in-
creases in parallel to histopathological findings known to
be associated with a higher risk of malignant transforma-
tion such as larger size, villous elements in the adenoma,
or high-grade dysplasia (2-8). These observations suggest
that DNA aneuploidy might play an important role in the
adenoma-carcinoma sequence (2,4,9,10). However, some
authors have found aneuploid DNA content in only 13%
of colon adenomas harboring an invasive carcinoma, an
observation that does not support an important role for
aneuploidy in the adenoma-carcinoma sequence (11).

On the other hand, aneuploidy can be detected in the
normal colon mucosa, in hyperplastic polyps, in adeno-
mas with low-grade dysplasia, and in ulcerative colitis
without dysplasia (12,13). Thus, it has been suggested
that aneuploidy is an early change in carcinogenesis (12).

The purpose of this study was to assess the prevalence
of aneuploidy in colorectal adenomas and its possible
role in the adenoma-carcinoma sequence.
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MATERIAL AND METHODS

The study was done in a series of 57 large bowel ade-
nomas measuring 10 mm or more, collected from 54 con-
secutive patients at “Virgen de la Salud” Hospital, Toledo
(Spain). Adenoma samples were obtained either by endo-
scopical or surgical resection. Adenomas were distrib-
uted according to the Vienna classification (14) (Fig. 1).
Specimens were stained with hematoxylin-eosin and oth-
er routine techniques, and then assessed by one single
pathologist.

DNA cell content was determined by flow cytometry in
fresh specimens or snap-frozen specimens preserved at
-80 °C, according to Vindelov’s method (15). Briefly, fresh
specimens were fragmented with a surgical blade, sus-
pended in a citrate buffer, and filtered through a nylon
mesh with 50 um pores. The cell suspension was digested
using trypsin and detergent for 10 minutes, and then diges-
tion was interrupted with a trypsin inhibitor and RNAse.
Cells were stained with propidium iodide and analysed in a
Fac Sort (Becton-Dickinson) flow cytometer. Normal
colonic mucosa was used as diploid control using the same
procedure. An analysis was done with the CellFit software
application on a minimum of 10,000 nuclei.

DNA content was considered aneuploid if there were
two clearly separated peaks of GO/G1 cells (Fig. 2). The
DNA index was calculated by obtaining the proportion
between the mean DNA content of GO/G1 cells in the
study cell group and in the normal dyploid cell group. In
diploid histograms the DNA index was equal to 1. DNA
content was considered tetraploid when there was a sin-
gle GO/G1 peak and the DNA index was equal to 2. The
proliferative fraction was determined based on the num-
ber of S-phase cells. Proliferative fractions equal to or
higher than 10% were considered elevated and those low-
er than 10% were considered low (1). Histograms with a
GO/G1 peak variation coefficient larger than six were
considered invalid (16).

Clinical data such as age, gender, symptoms, presence
of synchronous CRC, and tumor location were obtained
from patient clinical records.

Student’s T test was used for comparison of quantita-
tive results, and x* and Fisher’s exact tests were used for
comparison of qualitative results. A two-tailed p value
< 0.05 was considered statistically significant.

RESULTS

Forty-nine out of 57 adenomas included in this study
were adenomas with low-grade dysplasia, two were ade-
nomas with high-grade dysplasia, two adenomas har-
bored an intramucous carcinoma, and four adenomas had
a microinvasive carcinoma. Regarding clinical features,
patients studied included 32 men and 22 women with a
mean age of 65.5 = 8.9 years. Hematochezia prior to di-
agnosis was present in 51.8% of patients, although in
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Fig. 1.- A: Villous adenoma. Fibrovascular core covered by columnar
epithelium with pseudostratified nuclei (HxE: 20x). B: Intramucous car-
cinoma. Cribiform structures with rich vascular supply. Pseudostratified
nuclei in the epithelium (HxE: 40x). C: Microinvasive carcinoma. Glan-
dular structures rupture the muscularis mucosae and infiltrate the
polyp stalk near the vessels (HXE: 20x).

A: Adenoma velloso. Ejes fibrovasculares con epitelio seudoestratifica-
do (HxE: 20x). B: Adenocarcinoma intramucoso. Estructuras cribifor-
mes ricamente vascularizadas, con un epitelio seudoestratificado de
nucleos vesiculosos (HXE: 40x). C: Adenocarcinoma microinvasivo. Es-
tructuras glandulares que, tras romper la barrera de la muscularis mu-
cosae, infiltran el tallo del polipo aproximéndose a los vasos del pedicu-
lo (HXE: 20x).

REv Esp ENFERM DIG 2005; 97(1): 7-15
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Fig. 2.- A: A histogram of an adenoma with diploid DNA. B: A histo-
gram of an adenoma with aneuploid DNA.
A: Histograma de adenoma coldénico con ADN diploide. B: Histograma
de adenoma coldnico con ADN aneuploide.

most cases this symptom was not related to the polyps.
Other clinico-pathological features are listed in table I.
Twelve out of 57 adenomas (21%) were aneuploid,
and the remaining 45 were diploid. There were no cases
with tetraploid DNA. When the correlation between ane-
uploidy and clinico-pathological features was assessed
we observed that 50% of adenomas measuring = 2.5 cm
were aneuploid, whereas only 26% of adenomas smaller
than 2.5 cm were aneuploid (p = 0.005). Aneuploid DNA
was found in 87% of adenomas with high-grade dyspla-
sia or harboring intramucous or microinvasive carcino-
mas, as compared to 10% in adenomas with low-grade
dysplasia (p < 0.001). Aneuploid DNA was found in 71%
of adenomas with an S-phase higher than 10 versus 5% in
adenomas with an S-phase < 10% (p < 0.001). There was
a trend towards a statistically significant association be-
tween aneuploidy, male gender, and hematochezia. Other
features such as age, synchronous CRC, or histology of

REv Esp ENFERM DIG 2005; 97(1): 7-15

Table I. Clinicopathological features of patients

Age 65.58+8.97
Sex

Male 32 (59.2%)

Female 22 (40.7%)
Hematochezia

Yes 28 (51.2%)

No 26 (48.1%)
Size

<25 mm 49 (85.9%)

>25mm 8 (14%)
Histology

Tubular 14 (24.5%)

Tubulo-villous/villous 43 (75.4%)
Dysplasia

Low grade 49 (85.9%)

High grade/Intramucous carcinoma 4 (7%)

Microinvasive carcinoma 4(7%)

Syncronous colorectal carcinoma

Yes 17 (29.8%)

No 40 (70.1%)
Localization

Colon 49 (85.9%)

Rectum 8 (14%)
Ploidy

Dyploidy 45 (78.9%)

Aneuploidy 12 21%)
S-phase

<10 43 (75.4%)

>10 14 (24.5%)

adenomas were not associated with aneuploidy (Table II).
The mean variation coefficient of GO/G1 peaks was 2.8 +
0.99 (range: 1-5.9).

The presence of high-grade dysplasia or carcinoma in-
side adenomas was statistically associated with the mag-
nitude of the proliferative fraction (Table III).

DISCUSSION

The prevalence of DNA aneuploidy in our series of
colorectal adenomas was 21% when all cases were in-
cluded, and 17% after excluding cases with invasive car-
cinoma inside the polyp. This prevalence is higher than in
studies using formalin-fixed specimens (3.4), and similar
to that in studies using fresh or frozen specimens (17).
The reason is that the sensitivity to detect aneuploid
peaks is higher when using fresh specimens (18). On the
other hand, we have not included adenomas smaller than
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Table Il. Association between DNA ploidy and
clinicopathological features

Diploid Aneuploid p value

Age 65914922  69.08+7.80 NS
Sex
Male 24 (71%) 10 (29%) p=0.09
Female 21 (91%) 2 (9%)
Hematochezia
Yes 21 (70%) 9 (30%) p=0.10
No 24 (89%) 3(11%)
Synchronous colorectal carcinoma
Yes 14 (82%) 3(18%) NS
No 31 (77%) 9(22%)
Localization
Rectum 6 (75%) 2 (25%) NS
Colon 39 (80%) 10 (20%)
Histology
Tubular 12 (86%) 2 (14%) NS
Tubulo-villous/villous 33 (77%) 10 (23%)
Size
<25 mm 41 (84%) 8(16%) p=0.05
>25mm 4 (50%) 4 (50%)
Dysplasia
Low grade 44 (90%) 5(10%)
High grade/intramu- p < 0.0001
cosal carcinoma/
microinvasive carcinoma 1(12%) 7 (87%)
S-phase
<10 41 (95%) 2 (5%) p <0.001
>10 4(29%) 10 (71%)

Table Ill. Association between proliferative phase and
dysplasia grade

Low proliferative  High proliferative p value

phase phase
Low-grade dysplasia 41 (84%) 8(16%) p < 0.005
High-grade dysplasia + 2 (25%) 6(75%)

intramucous carcinoma +
microinvasive carcinoma

one centimeter, which have a lower prevalence of aneu-
ploidy, a fact that can explain the observation of a larger
number of aneuploid adenomas in our study (2,7,19).

An association exists between aneuploidy and the
histopathological features that predispose to malignant
change in adenomas, such as larger size, villous ele-
ments, and high-grade dysplasia (3,5). We also found an
association between aneuploid DNA and size and degree
of adenomatous dysplasia (7,17). Aneuploidy was also
more common in adenomas with villous elements, al-
though this association did not reach statistical signifi-
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cance, an observation similar to that in other studies (7).

Assessing the incidence of aneuploidy by gender, we
observed a higher incidence in men versus women (29 vs.
9%). However, this difference did not reach statistical
significance. The reason for a higher incidence of aneu-
ploidy in men is not clear; one possible explanation is
that in men colorectal adenomas are biologically more
aggressive, and thus more prone to malignant transforma-
tion. This may explain the higher incidence of CRC in
men versus women in epidemiological studies (21,22).

In subjects presenting with hematochezia, adenoma
DNA aneuploidy was more often than in subjects without
such symptom. In most cases, adenomas were not proba-
bly the cause of hematochezia; instead, the symptom was
related to an associated condition such as CRC, which
was present in 30% of patients in our series. One might
think that adenomas associated with a synchronous CRC
are biologically more aggressive and have a higher fre-
quency of aneuploidy. However, we did not find such as-
sociation between DNA aneuploidy and the presence of
synchronous or metachronous CRC, an observation simi-
lar to that reported by other groups (3,11,22).

The prevalence of DNA aneuploidy in adenomas
with high grade dysplasia, in situ carcinoma, or mi-
croinvasive carcinoma ranges from 12.5 to 37% in stud-
ies using formalin-fixed specimens (6,23), and is 72%
for fresh or frozen specimens (17). In our study, the
prevalence of aneuploidy in this group of adenomas was
somewhat higher, reaching 87.5%. This prevalence of
aneuploidy is even higher than in CRC, in which preva-
lence ranges from 50 to 68% using formalin-fixed spec-
imens (24-26), and from 64 to 75% using fresh or
frozen specimens (27-29). We do not know the reason
for the high prevalence of aneuploidy in our study. It is
possible that DNA ploidy heterogeneity, which in some
studies is over 40% (30,31), was smaller in our study,
thus making it more feasible that aneuploid peaks be de-
tected. Taking into account the low prevalence of aneu-
ploidy in low-grade dysplasia adenomas, and its high
prevalence in high grade dysplasia adenomas, intramu-
cosal, or microinvasive carcinoma, we think that aneu-
ploidy plays a role in the adenoma-carcinoma sequence.
Our results are in contradiction with the results of other
authors, who found aneuploidy in only 17% of adeno-
mas with microinvasive carcinoma (11). However, this
study was done in formalin-fixed specimens, a method
less sensitive to detect aneuploid peaks.

DNA aneuploidy has been observed in adenomas with
low-grade dysplasia, in hyperplastic polyps, and in ulcer-
ative colitis mucosa before the development of dysplasia
(12,13,32), which suggests that aneuploidy is an early
change in carcinogenesis (12). Although the prevalence
of aneuploidy in our study was higher in adenomas with
high-grade dysplasia or carcinoma, we found DNA aneu-
ploidy in 11% of adenomas with low-grade dysplasia.
These results support the hypothesis that aneuploidy is an
early event in colorectal carcinogenesis.

REv Esp ENFERM DIG 2005; 97(1): 7-15
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The exact mechanism giving rise to aneuploidy is un-
clear. Cytogenetic and molecular genetic studies indicate
that aneuploidy is the result of changes in the number of
chromosomes, and of deletions in chromosomes (33,34).
Chromosomal alterations more commonly found in asso-
ciation with aneuploidy are located in chromosomes 1, 7,
17, and 18 (34-37). In colorectal adenomas, a close rela-
tionship between 1p deletion and DNA aneuploidy has
been observed (35).

In this study, we also observed a significant associa-
tion between increased proliferative cell fraction and
signs of malignant transformation in adenomas. Howev-
er, this association did not add anything to the informa-
tion provided by DNA ploidy.

In conclusion, although aneuploidy can be detected in
low-grade dysplasia adenomas, which supports the hy-
pothesis that aneuploidy is an early event in colorectal
carcinogenesis, its prevalence remarkably increases when
high-grade dysplasia or carcinoma appear within the ade-
noma. Therefore, we think that DNA aneuploidy plays an
important role in the adenoma-carcinoma sequence.
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RESUMEN

Introduccion: en patologia benigna de intestino grueso pre-
cursora del céncer colorrectal, como adenomas o colitis ulcerosa,
se ha observado aneuploidia en el 6-27% de los casos y se ha su-
gerido que su presencia predispone al desarrollo de malignidad.
Sin embargo, su papel en la secuencia adenoma-carcinoma no se
ha demostrado de forma concluyente. El objetivo de nuestro tra-
bajo fue valorar la incidencia de aneuploidia en adenomas coléni-
cos, con y sin signos de malignidad, y estudiar su posible papel en
la secuencia adenoma-carcinoma.

Material y métodos: el estudio se realizb6 en una serie de 57
adenomas de intestino grueso, de 10 o més milimetros, recogidos
de forma consecutiva de 54 pacientes. Las piezas se obtuvieron en
todos los casos mediante reseccién endoscopica o quirargica. En 49
casos se trataba de adenomas con displasia de bajo grado, en dos
casos de adenomas con displasia de alto grado, dos adenocarcino-
mas intramucosos y en otros cuatro de adenocarcinomas microinva-
sivos. El estudio del ADN se realizo en la pieza operatoria en fresco
mediante citometria de flujo utilizado el método de Vindelov.

Resultados: se detect6 ADN aneuploide en cinco de los 49
adenomas con displasia de bajo grado (10%), en los cuatro adeno-
mas con displasia de alto grado o adenocarcinomas intramucosos
(100%) y en tres de los cuatro adenocarcinomas microinvasivos
(75%). Se observo asociacion significativa entre el hallazgos de
aneuploidia y displasia de alto grado, adenocarcinoma intramuco-
so o microinvasivo (p < 0,001). No se apreci6 asociacion entre la
existencia de aneuploidia v la edad de los pacientes, sexo, sinto-
matologia clinica, tamario ni localizacion de los adenomas.

Conclusiones: en adenomas colénicos la incidencia de aneu-
ploidia fue del 10% cuando se trataba de adenomas con displasia
de bajo grado y del 87% cuando presentaban displasia de alto gra-
do o adenocarcinoma siendo la diferencia estadisticamente signifi-
cativa. Estos hallazgos sugieren que la aneuploidia juega un papel
en la secuencia adenoma-carcinoma.

Palabras clave: Aneuploidia. Adenoma colénico. Adenocarci-
noma colénico. Citometria de flujo.

INTRODUCCION

Las alteraciones cromosOmicas mas frecuentes que
pueden producir modificacion del contenido de ADN

Este trabajo se ha realizado con el apoyo econdmico de la beca de la Junta
de Comunidades de Castilla La Mancha GC03012.

normal son los cambios del nimero de cromosomas o de-
leciones de los mismos. Los cambios en el contenido nor-
mal de ADN de la célula pueden dar lugar a ADN aneu-
ploide y son el reflejo de las alteraciones cromosdmicas
que juegan un papel esencial en el desarrollo y progre-
sion de los tumores (1).

En la patologia de intestino grueso precursora del
cancer colorrectal (CCR) como adenomas o colitis ulce-
rosa, se ha observado ADN aneuploide en el 6-27% de
los casos (2-5). En los adenomas coldnicos la incidencia
de aneuploidia aumenta de forma paralela a la presencia
en los mismos de pardmetros anatomopatoldgicos de
riesgo de degeneracion maligna tales como: mayor ta-
mafo, componente vellositario o displasia severa (2-8).
Estos hallazgos han sugerido que la aneuploidia juega
un papel importante en la secuencia adenoma-carcino-
ma (2,4,9,10). Sin embargo, algunos autores han obser-
vado ADN aneuploide so6lo en el 13% de adenomas co-
lonicos con cancer invasivo, lo que no apoya la
hipotesis de que esta alteracion juegue un papel impor-
tante en la secuencia adenoma-carcinoma (11).

Por otro lado, se puede detectar aneuploidia en mucosa
colonica normal, pdlipos hiperpléasicos, adenomas con
displasia de bajo grado y en colitis ulcerosa antes de la
aparicion de displasia (12,13). Todo ello ha sugerido que
la aneuploidia es un acontecimiento precoz en la carcino-
génesis (12).

El objetivo de nuestro trabajo fue valorar la incidencia
de aneuploidia en adenomas coldnicos y su posible papel
en la secuencia adenoma-carcinoma.

MATERIAL Y METODOS

El estudio se realizd en una serie de 57 adenomas de
intestino grueso, de al menos 10 mm de didmetro, recogi-
dos de forma consecutiva de 54 pacientes en el Hospital
Virgen de la Salud de Toledo. Las piezas se obtuvieron
mediante reseccion endoscopica o quirdrgica. Los adeno-
mas se distribuyeron segin la clasificacion de Viena (14)
(Fig. 1). Todas las piezas fueron tefiidas con hematoxili-
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na-eosina y otras técnicas rutinarias y fueron analizadas
por el mismo patdlogo.

El anélisis del ADN se realizo por citometria de flujo
utilizando material fresco o congelado en nitrogeno liqui-
do y posteriormente conservado a -80 °C, utilizando el
método de Vindelov (15). De forma breve se daban los si-
guientes pasos: una vez recibida la pieza se fragmentaba
con bisturi, se colocaba en buffer citrato y se filtraba por
una malla de nylon con microporos de 50 micras. A con-
tinuacion se realizaba digestion con tripsina y un deter-
gente durante 10 minutos, ahadiéndose posteriormente un
inhibidor de la tripsina y RNAsa y mas adelante se tehia
con ioduro de propidio. Para el analisis de ADN se utilizd
un citdmetro FacSort (Becton-Dickinson). Como control
de células diploides se utilizO mucosa colonica normal
utilizando la misma técnica. El anélisis se realiz6 sobre
un minimo de 10.000 nfcleos, empleando el programa
informatico CellFit (Becton-Dickinson).

En el analisis de los histogramas solo se considerd que
el ADN era aneuploide cuando habfa dos picos de células
GO/G1 claramente separados (Fig. 2). El indice de ADN
se calculd como el cociente entre las medias de las fases
GO/G1 de las células problema y de las células normales
diploides. En los histogramas diploides este indice era
igual a uno. Se considerd que el ADN era tetraploide
cuando habia un solo pico de células GO/G1 y el indice
de ADN era igual a 2. La fase proliferativa se valord se-
glin el porcentaje de células que se encontraban en fase S,
considerandose alta o baja seglin ese porcentaje fuera
igual o superior al 10% o inferior respectivamente (1).
Los histogramas con un coeficiente de variacion (CV) del
pico GO/G1 mayor de 6 se consideraron no validos (16).

Se recogieron de la historia clinica las variables: edad,
sexo, clinica, cancer colorrectal asociado y localizacion
tumoral.

El analisis estadistico se realizd mediante el test de
Student para variables cuantitativas y Chi cuadrado o test
exacto de Fisher para variables cualitativas. Se considera-
ron significativos los valores de p < 0,05.

RESULTADOS

De los 57 adenomas incluidos en el estudio en 49 ca-
sos se trataba de adenomas con displasia de bajo grado,
en dos casos de adenomas con displasia de alto grado,
dos adenocarcinomas intramucosos y en otros cuatro ca-
sos de adenocarcinomas microinvasivos.

En cuanto a las caracteristicas clinicas se trataba de 32
varones y 22 mujeres con una media de edad de 65,5 anos
(+8,9), de los que presentaron rectorragia previa a la ex-
ploracion el 51,8% de los casos, si bien en la mayoria de
las ocasiones este sintoma no guardaba relacion con la
existencia de los podlipos. Otras caracteristicas clinico-pa-
tologicas se reflejan en la tabla 1.

De los 57 adenomas incluidos en el estudio 12 tenian
ADN aneuploide (21%) y el resto diploide. No habia
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Tabla I. Caracteristicas clinico-patolégicas de los pacientes

Edad 65,58+8,97
Sexo

Varon 32 (59,2%)

Mujer 22 (40,7 %)
Rectorragia

Si 28 (51,2%)

No 26 (48,1%)
Tamano

<25 mm 49 (85,9%)

>25mm 8 (14%)
Histologia

Tubular 14 (24,5%)

Tubulo-velloso/velloso 43 (75,4%)
Displasia

Bajo grado 49 (85,9%)

Alto grado/adenocarcinoma intramucoso 4(7%)

Adenoma microninvasivo 4(7%)

Tumor colénico maligno asociado

Si 17 (29,8%)

No 40 (70,1%)
Localizacién

Colon 49 (85,9%)

Recto 8 (14%)
Ploidia

Diploide 45 (78,9%)

Aneuploide 12 (21%)
Fase S

<10 43 (75,4%)

>10 14 (24,5%)

ningn caso con ADN tetraploide. Cuando se relaciond la
aneuploidia con las caracteristicas clinico-patologicas ob-
servamos que el 50% de los adenomas de 2,5 mm de ta-
mafio o més presentaban ADN aneuploide por sblo en
26% de los menores de este tamafo (p = 0,005). El 87%
de los adenomas con displasia de alto grado, adenocarci-
noma intramucoso O microinvasivo presentaba ADN
aneuploide por so6lo el 10% de los que tenian displasia de
bajo grado (p < 0,001). E1 71% de los adenomas con fase
S mayor de 10% presentaban ADN aneuploide mientras
que solo la presentaba el 5% de los que tenfan fase S me-
nor o igual al 10% (p < 0,001). Habia tendencia a la aso-
ciacion significativa entre la aneuploidia y el sexo varon
y presencia de rectorragia. Otras variables como la edad,
CCR asociado, localizacion y tipo histologico no se aso-
ciaban (Tabla II). E1 CV de los picos GO/G1 de los histo-
gramas fueron de 2,8 + 0,99 (rango 1-5.9).

Cuando se relacion0 la presencia de displasia de alto
grado o adenocarcinoma en los adenomas con la fase pro-
liferativa se aprecid que habia asociacion significativa
entre ambas variables (Tabla III).
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Tabla Il. Asociacion de la ploidia del ADN con las
caracteristicas clinico-patologicas

Diploide Aneuploide Valor p
Edad 65,91+9,22 69,08+7,80 NS
Sexo
Hombre 24 (71%) 10 (29%) p=0,09
Muijer 21(91%) 2 (9%)
Rectorragia
Si 21 (70%) 9 (30%) p=0,10
No 24 (89%) 3(11%)
Céncer colorrectal asociado
Si 14 (82%) 3(18%) NS
No 31 (77%) 9(22%)
Localizacion
Recto 6 (75%) 2 (25%) NS
Colon 39 (80%) 10 (20%)

Tipo histolégico
Tubular 12 (86%) 2 (14%) NS

Tubulo-velloso/velloso 33 (77%) 10 (23%)
Tamano
<25 mm 41 (84%) 8(16%) p=0,05
>25mm 4 (50%) 4 (50%)
Displasia
Bajo grado 44 (90%) 5(10%)
Alto grado/adenocarci- p < 0,0001
noma intramucoso/adeno-
carcinoma microinvasivo 1(12%) 7 (87%)
Fase S
<10 41 (95%) 2 (5%) p < 0,001
>10 4(29%) 10 (71%)

Tabla Ill. Relacién de la fase proliferativa con el grado de

displasia
Fase proliferativa Fase proliferativa  Valor p
baja alta
Displasia de bajo grado 41 (84%) 8(16%) p < 0,005
Displasia de alto grado + 2(25%) 6 (75%)

adenocarcinoma intramucoso +
adenocarcinoma microinvasivo

DISCUSION

La incidencia de ADN aneuploide en nuestra serie de
adenomas coldnicos fue del 21% y si se excluyen los ca-
sos con signos histoldgicos de adenocarcinoma invasivo
del 17%. Esta incidencia es superior a la descrita en tra-
bajos en los que se ha utilizado material fijado en parafi-
na (3,4), y similar la referida en estudios en las que se ha
utilizado material fresco o congelado (17) con el que la
sensibilidad para detectar un pico aneuploide es mayor (18).

REV Esp ENFERM DIG (Madrid)

Por otro lado, en nuestro estudio se justifica una mayor
proporcion de tumores aneuploides porque se excluyeron
los adenomas menores de 10 mm, y se ha comprobado
que en los adenomas de pequefio tamano la incidencia de
aneuploidia es menor (2,7,19).

Se ha descrito que en los adenomas coldnicos existe
asociacion entre la presencia de aneuploidia y parametros
anatomopatoldgicos predisponentes de malignizacion ta-
les como mayor tamafo, componente vellositario y dis-
plasia de alto grado (3,5). En nuestro estudio también ob-
servamos asociacion entre la existencia de ADN
aneuploide y el tamafio y el grado de displasia de los ade-
nomas (7,17). Los adenomas con componente vellosita-
rio presentaban ADN aneuploide con més frecuencia que
los adenomas tubulares, sin llegar a alcanzar significa-
cion estadistica, hallazgos similares a los descritos en
otros estudios (7).

Al valorar la incidencia de aneuploidia segln el sexo,
pudimos apreciar que esta era mayor en hombres que en
mujeres (29 versus 9%) diferencia que tenfa tendencia a
la significacion aunque no llegaba a alcanzarla. No esta
clara la razon de esta mayor tasa de ADN aneuploide en
el sexo masculino en nuestro estudio; una posibilidad es
que los adenomas colonicos en varones tengan una ma-
yor agresividad biologica y por lo tanto una mayor ten-
dencia a la malignizacion, lo que podria explicar la ma-
yor incidencia del CCR en el sexo masculino con
respecto al femenino en los estudios epidemioldgicos
(20,21).

Los pacientes que presentaban rectorragia tenfan ade-
nomas con ADN aneuploide con mayor frecuencia que
los adenomas de los pacientes que no tenian este sintoma.
Posiblemente los adenomas no fueran responsables de la
rectorragia en la mayoria de las ocasiones, sino que este
sintoma fuera debido a patologia asociada, como por
ejemplo CCR, que en nuestra serie se presentaba en el
30% de los pacientes. Esto podria hacer pensar que los
adenomas asociados a CCR pudieran tener mayor agresi-
vidad biologica y por lo tanto una tasa de aneuploidia
mayor. Sin embargo, no observamos asociacion entre la
presencia de aneuploidia y CCR sincronico o metacroni-
co, hallazgos similares a los descritos en otros estudios
(3,11,22).

En adenomas con displasia de alto grado, adenocarcino-
ma intramucoso o0 microinvasivo se ha observado ADN
aneuploide en el 12,5-37% cuando se utiliza material fija-
do en parafina (6,23) y del 72% cuando se utiliza material
fresco o congelado (17). En nuestro estudio esta cifra fue
algo superior alcanzando el 87,5%. Esta tasa de aneuploi-
dia es también superior a la descrita en el CCR avanzado,
que con material fijado en parafina se observa en el 50-
68% (24-26), y con material fresco o congelado en el 64-
75% (27-29). No sabemos con precision la causa de la alta
incidencia de aneuploidia en nuestro estudio; es posible
que al tratarse de lesiones malignas incipientes la heteroge-
neidad de la ploidia del ADN, que en algunos trabajos su-
pera el 40% (30,31), fuera menor y resultara mas factible
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recoger alglin pico aneuploide. Dada la baja incidencia de
aneuploidia en los adenomas con displasia de bajo grado y
la alta tasa de la misma en adenomas con displasia de alto
grado, adenocarcinoma intramucoso o0 microinvasivo, pen-
samos que la misma juega un papel esencial en la secuen-
cia adenoma-carcinoma. Estos datos contrastan con los
aportados por otros autores que observan aneuploidia solo
en el 13% de los pacientes con adenomas colonicos con
cancer microinvasivo, si bien estos estudios se hicieron
con material fijado en parafina que son menos sensibles
para detectar aneuploidia (11).

Se ha observado aneuploidia en adenomas con bajo
grado de displasia, polipos hiperplasicos y colitis ulcero-
sa antes de la aparicion de displasia (12,13,32), lo que su-
giere que se trata de un acontecimiento precoz de la géne-
sis tumoral (12). Aunque en nuestro estudio la incidencia
de ADN aneuploide aumentaba de forma notable al apa-
recer displasia de alto grado o adenocarcinoma, también
la observamos en el 11% de los que presentaban displasia
de bajo grado. Estos datos apoyan la hipdtesis de que la
aneuploidia puede ser un acontecimiento precoz de la
carcinogénesis colorrectal.

El mecanismo exacto por el que se produce la aneu-
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ploidia no es bien conocido, aunque tras estudios de cito-
genética y genética molecular se ha sugerido que se pro-
duce por una alteracion en el nimero de cromosomas y
deleciones de los mismos (33,34). Las alteraciones cro-
mosdmicas que se asocian con mayor frecuencia a la
aneuploidia son las de los cromosomas 1, 7, 17 y 18
(34,35), en los que se encuentran genes implicados en el
desarrollo del CCR como p53 y DCC (36,37). En adeno-
mas colonicos se ha observado una estrecha correlacion
entre la delecion de 1p y la existencia de ADN aneuploi-
de (35).

También observamos una asociacion significativa en-
tre la existencia de un aumento de la fase proliferativa y
la aparicion de signos de malignizacion en los adenomas
aunque esta variable no aportaba informacion adicional a
la ofrecida por la ploidia del ADN.

En conclusion, aunque la aneuploidia se puede detec-
tar en adenomas colonicos con displasia de bajo grado y
por lo tanto puede ser un acontecimiento precoz en la car-
cinogénesis colorrectal, su incidencia aumenta de forma
notable al aparecer displasia de alto grado o adenocarci-
noma en los adenomas, por lo que pensamos que juega un
papel esencial en la secuencia adenoma-carcinoma.
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