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INTRODUCTION

The association of mu-
cinous with villous adenoma
of the colon and rectum has
been reported.’ 3! * Mucinous
epithelial inclusions at the ba-
se of colonic adenomas have
been observed by various au-
thors, being considered nonma-
lignant epithelial displacements
into the colorectal submucosa,
10,8 glso known as pseudocar-
cinomatous invasion in polyps.

In a series of colectomies
and rectocolectomies for ade-
nocarcinomas invading the
muscularis propria, we found
a group of tumors with super-
ficial areas of villous and tu-
bulovillous adenoma and deep
areas of mucinous carcinoma.
Adenocarcinomatous areas
were morphologically similar
to those reported in submu-

cous pseudocarcinomatous in-
vasion of polyps, but there
was invasion in the muscularis
propria and subserous layer.
The object of this paper is
to report the pathologic find-
ings in this group of lesions,
comparing them with other
colonic adenocarcinomas and
with mucinous tumors not as
sociated with adenoma.

MATERIAL AND METHODS

209 colectomies and recto-
colectomies performed be-
cause of primary adenocarci-
noma of the rectum and co-
lon with spread into the mus-
cularis propria or through it
(Stages B1, B2, C1 and C2 in
Kirklin's modification of Du-
kes’ staging,'’® were examined
retrospectively.

Macroscopic examination
records were reviewed and 2
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to B microsections (mean
2.82) of the primary tumor
were histologically examined.

The sections of the prima
ry tumor had been selected
from areas of deeper macros
copic invasion, when process
ing the surgical specimen.
They included part of the
normal-appearing mucosa
around the tumor.

In each case the maximum
tumor diameter, existence of
adenoma over or at the peri-
phery of the adenocarcinoma,
intramural spread, lymph-no-
de status, location, age and
sex, were determined.

Adenocarcinomas were
classified as mucinous when a
minimum of the estimated
carcinomatous volume con-
sisted of mucin, according to
criteria previously described.! 4

The mucinous carcinomas
were further classified into
three subgroups:

a) Mucinous carcinoma wi-
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thout adenoma (with a necro-
tic or ulcerated surface).

b) Mucinous carcinoma as
sociated with adenoma at the
periphery (with necrotic or
ulcerated surface areas).

¢) Mucinous carcinoma
arising in non-ulcerated vil-
lous or tubulovillous adenoma
(MAVA).

Mucinous areas were divid-
ed into three subtypes, ac-
cording to Morson and Daw-
son.”
| — Mucus-filled cysts with
a peripheral epithelium coat
ing, incomplete in many ca
ses.

Il — Cellular cords and
groups surrounded by extra
cellular mucin.

[Il — Diffuse infiltrative
mucocellular form with sig-
netring cells.

RESULTS

Of the 209 patients exa
mined, 35 mucinous carci-
nomas were identified
(16.7%). Of these, 19 were
not associated with adenomas
(subgroup a). 16 of these
consisted mainly of mucinous
extracellular deposits with
cellular cords (subtype I1). In
three patients, the diffuse in-
filtrative pattern (subtype I11)
was predominant. There was
superposition of these two
morphologic subtypes in indi-
vidual patients. ’

Seven of the mucinous car-
cinomas showed villous or tu-
bulovillous adenoma at the
periphery, the remaining sur-
face being ulcerated or necro-
tic (subgroup b). In these pa
tients, pools of mucus with
epithelial coating (subtype )

were predominant at the base-

of the peripheral adenomas,
but in the ulcerated areas six
of the tumors showed semi-
differentiated common type
(nonmucinous) carcinoma,
and one a mucinous diffuse
infiltrative adenocarcinoma
(subtype I11).

Nine patients had a regu-
larly repeated morphology

Figura 1 — Mucinous carcinoma arising in villous adenoma (MAVA) — H & E,
x 6. Note that deep portions of the interpapillary crypts are projected up

to the muscular wall of the colon. From the crypt bases arise pools of mucus,
infiltrating the extramuscular fat. At the center and in the right side there

are lakes of mucus with superficial epithelial coating, but without epithelia

in their deepest areas.

Figura 2 — Deep portion of a MAMA — H & E x 100. The villous
adenoma crypts are going through the muscular wall, into the
subserous layer, with moderate stromal reaction, showing mild
dysplasia. In the upper part of the field there are muscular
bundles preserved within the epithelial crypts and lacking of
stromal reaction.
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Figura 3 — MAVA — H & E x 6. Pools of mucus spreading from the base of
villous crypts, infiltrating profusely the extramuscular fattissue. Note the
incomplete epithelial coating (predominantly near the base of the adenoma) of
many mucinous lakes.

(Fig. 1), with features of a
villous or tubulovillous adeno-
ma, flattened and nonpeducula
ted, on the surface (subgroup
c). The villi were separated by
deep crypts and showed va
riable degrees of intraepithelial
dysplasia with scant mucin
production, though isolated
hypersecretory areas could be
identified.

Intervillous crypts deepen-
ed at the base of the lesion,
surpassing the submucous
layer. Moreover, misplaced
epithelial structures at the
muscularis propria and sub-
serous layer, in direct conti-
nuity - with the adenoma’s
crypts, were found.

In some areas, this deepen-
ing of the crypts occupied
the interstices of the muscula-
ris propria, with preservation
of the interposed muscular
fascicles (Fig. 2). Pools of
mucus, spreading from the
bases of the crypts, were ob-
served infiltrating profusely
the muscular and subserous
layers. Near the crypts’ bases
of the adenoma, these pools
of mucus frequently showed
an epithelial coating (subtype
1), while the deepest portion
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of the pools was uncoated
(Eig. 31

The mucous accumulations
did not generate stromal in-
flammatory response, or des-
moplastic reaction; the cellu
lar elements of the lakes of
mucus had a cytologic degree
of dysplasia that could be
classified as mild to moderate
according to previously re
ported criteria (Fig. 2).

The mean diameter of the
tumors is shown in Table 1.

They were 13 mucinous
tumors in men and 22 in wo
men. Six of the MAVA cases
were in men and three in wo-
men.

The relation of tumor type
to location is given in Table
2

In Table 3 the type of tu-
mor is correlated with Dukes’
grades. Note that there is on-
ly one MAVA with lymph
node metastasis.

DISCUSSION

Submucosal inclusions,
considered nonmalignant epi-
thelial displacements, have be-
en described in villous adeno-
mas.81® The degree of

dysplasia has been considered
the most important distincti-
ve parameter between authen-
tic malignant invasion and
these submucosal inclusions
(also known as pseudocarci-
nomatous invasion). Frequen-
tly these epithelial displace-
ments adopted a mucus-filled
cystic appearance.!®

In our series, we consider
it possible to define a group
of mucinous colorectal tu-
mors with a nonulcerated
adenomatous coating, infiltrat-
ing the muscularis propria and
even the subserous layer (MA-
VA).

The areas of invasion con-
sisted of pools of mucus simi-
lar to those observed at the
submucous inclusions -of vil-
lous adenomas, though they

were located more deeply.
These mucinous inclusions
showed mild or moderate

cytologic dysplasia, even in a
subserous location. This inva
sion showed no tendency to
be surrounded by secondary
inflammation or to generate
desmoplastic reaction in the
stroma, as in the case of com-
mon colorectal carcinoma.
The epithelial inclusion was
sometimes located at the in-
terstice of the colonic muscu-
lar wall, similarly by toacquir-
ed colonic diverticulosis, not
destroying the muscular bun-
dles even in the presence of
transmural spread. This sug
gests that the process of pa
rietal invasion in the MAVA
is a displacement of the base
of the adenoma’s crypts, im-
plying a mechanism of carci
nomatous invasion different
from common colorectal car-
cinomas. Nonmalignant glan-
dular structures placed in the
underlying muscular layer are
observed in other organs (ute-
rine endometriosis, Rokitan-
sky-Aschoff sinuses in the gal-
Ibladder), and in the colon it
self (diverticulosis). The lack
of surface ulceration, with
preservation of the adenoma
tous lesion which generates
the process may imply that
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there is no restriction in the
irrigation of the submucous
vascular plexus of the MAVA,
due to the absence of an ac-
tual carcinomatous invasion.

A lesion similar to MAVA
is illustrated in figures 3 and
4 of the paper by Symonds
et al.'* These authors consi-
dered this lesion as a muci-
nous carcinoma ‘‘originating
within the center of a large
sessile villous adenoma”, sug
gesting that there exists a se-
quence between nonmalignant
papillary lesions and mucinous
carcinoma though the relation
of the tumor with the pseu-
doinvasion in polyps nor the
mechanism of the wall inva
sion is not discussed.

Villous and tubulovillous
cystadenomas have been des
cribed in the cecal appendix,
with mild, moderate or severe
dysplasia, that may develop a
mucocele.®’® In general, they
secret a great amount of mu-
cin, causing a distortion in
the organ, with displacement
of the mucinous tumor in the
appendix wall and adjacent
tissues. The result is a pseu-
doinvasion, whose differential
diagnosis with actual malig
nancy becomes very diffi-
cult” The morphology descri-
bed for the mucinous areas of
these appendiceal tumors is
similar to that of some ova
rian tumors, the peritoneal

pseudomyxoma and the
MAVA.

In mucious ovarian tumors
there are descriptions of inva
sive mucious pools with a
nonmalignant epithelial coa
ting, but with unlimited
growing capacity.'* This sug
gests that the cells producing
extracellular mucin may ac-
quire invasive properties and
spread following the muci-
nous pools, which tend to
dissect the surrounding tis-
sues. This mechanism seems
to be different from that of
the usual carcinomatous infil-
tration. Frequently in our se-
ries of MAVA, mucious pools

were observed to have an epi-
thelial coating near the base
of the adenoma and noncel-
lular mucius lakes projecting
o)n the subserous layer (Fig.
3.

Only one of the nine
MAVA observed showed
lymph-node metastasis, diffe-
ring from the total of tumors
examined, which have nodal
metastasis in 45.9% of the pa
tients, and from the other
mucinous tumors, with metas-
tasis in 50% of the patients.
The only MAVA with metas
tasis showed the same pattern
in the lymph-nodes and in
the primary tumor, pools of
mucus being predominant.
Due to the retrospective cha
racter of the investigation we
can not discard the possibility
of existence of areas of the
common or undifferentiated
infiltrative carcinoma type,
not included when processing
the surgical specimen. Any-
way these data suggest that,
for similar tumor sizes,
MAVA has less frequent no-
dal metastasis than common
colorectal tumors and other
mucinous carcinomas, the
average maximum diameter
4.85 cm for MAVA and 5.65
cm for all tumors of the se-
ries.

Most of the partially ulce-
rated carcinomas associated
with adenomas at the peri-
phery (subgroup b) showed
an usual nonmucinous carci-
noma at the base of the ulce
ration. We believe that in the-
se cases the adenoma acquires
actual malignancy, similar to
that observed in the usual
adenomacarcinoma sequen-
ce,* and is more likely to de-
velop nodal metastasis (four
patients out of seven). This
variety and MAVA, showing
the association of mucinous
carcinoma with adenoma, we-
re found in 45.6% of all mu-
cinous carcinomas in this se-
ries. This figure is somewhat
higher than the 31% found
by Symonds et al.'*
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54,2% of all mucinous car-
cinomas were located in the
right colon, confirming what
has been found in other se
ries®> MAVA, however, fol-
lowed the general distribution
of colorectal tumors (five in
the sigmoid and two in the
rectum, of nine patients). The
MAVA showed predominance
in men (six of nine patients),
while, in general, mucinous
carcinoma was predominant
in women, in this series
(62.8%).

Diagnosis of MAVA, in spi-
te of being a tumor of suffi-
cient size and having a parie-
tal involvement as to possess
clear radiologic and clinical
expression, cannot be establi-
shed as malignant by means
of endoscopic biopsy, since
its endoluminal expression is
the same as an adenoma. This
fact has already been descri-
bed in a very similar tumor
of the urethra, where there
exists misdiagnosis by superfi-
cial transurethral biopsy, whi-
ch can only take papillary
areas, nor showing the deep
infiltrating pools of mucus.!?

We consider mucinous car-
cinoma arising in a nonulcera
ted villous of tubulovillous
adenoma to be a definite pa
thologic entity, which proba
bly has a better prognosis
than common adenocarcino
ma. It may take place at an
advanced stage of a sequence
including the adenoma with a
villous component and the
villous adenoma with submu-
cosal epithelial inclusion. It is
probably incapable of develo-
ping lymph-node metastasis
by itself, and may be the re-
sult of a displacement of epi-
thelium and pools of mucus
similar to the peritoneal pseu-
domyxoma.

The usual criteria for histo-
logic malignancy, such as cel-
lular atypism and stromal rea
ction, were not found. In spi
te of it, we approve the desi-
guation of “carcinoma” to
this lesion, because it is able
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to completely invade the co-
lon or rectum wall.

SUMMARY

Among 209 surgical specimens
of resectable colorectal adenocarci-
nomas, nine mucinous carcinomas
arising in nonulcerated villous ade-
noma (MAVA) were identified.
They showed infiltration in the co-
Jorectal muscularis propria or thr-

ough it. However, their morpholo-
gy was similar to the so-called
pseudocarcinomatous submucous
foci of villous adenomas. Only one
of these tumors had lymph-node
metastasis. We suggest that the me-
chanism of invasion of the colorec-
tal wall in MAMA is different
from that of the common adeno-
carcinoma, not implying an au-
thentic carcinomatous transforma-
tion at cellular level.

TABLE 1:
AVERAGE MAXIMUM DIAMETER ACCORDING TO TUMOR TYPE
Number of Average
patients (cm)
All the series 209 5.65
Mucinous Ca without adenoma 19 5.89
Mucinous Ca with periph.
adenoma 7 6.00
MAVA 9 4.85
TABLE 2:
LOCATION ACCORDING TO TUMOR TYPE

Right Sigmoid  Rectum Other

Colon Location
All series 58 (27.7%) 80 (38.3%) 37 (17.7%) 35 (16.7%)
Mucinous Ca
without adenoma 13 5 1 -
Mucinous Ca with
periph. adenoma 3 3 1 —
MAVA 2 5 2 =
All the mucinous
tumors 18(564.2%#)13 4 =

# : Percentage of incidence of mucinous tumors in right colon.

TABLE 3:
CORRELATION BETWEEN TUMOR TYPE AND DUKES’ GRADE
Dukes’ B Dukes’ C
All the series 113 (54.1%) 96 (45.9%)
Mucinous Ca without
adenoma 9
Mucinous Ca with
periph. adenoma 4

MAVA
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