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Histopathological analysis of benign polyps in
patients with carcinoma of the colon and rectum
G. EKELUND AND C. LINDSTROM

From the Departments of Surgery and Pathology, University ofLund, Malmo General Hospital, Sweden

SUMMARY All benign polyps in a 10-year series of 960 patients with colorectal carcinoma from a
defined population were analysed. All cases where histological specimens of the polyps were avail-
able were reclassified according to morphological type and grade of differentiation. The findings
lend support to the assumption of a relationship between benign epithelial neoplasms and adeno-
carcinoma of the colon and rectum.

Whether adenomas in the colon and rectum are
premalignant or not is still a controversial question
(Morson and Bussey, 1970; Lane, Kaplan, and
Pascal, 1971; Buntain, ReMine, and Farrow, 1972).
This is probably due partly to the wide variation in
the published frequencies of benign polyps with and
without associated carcinoma of the large bowel.
This variation may in turn be due to differences in
the examination methods, the composition of the
materials used, and the classification of the polyps.
For instance, metaplastic polyps, which are not neo-
plastic (Morson, 1962) and therefore irrelevant, are
sometimes included as adenomas. Only polyps
which can be collectively labelled 'benign epithelial'
neoplasms (Morson and Dawson, 1972) are of
relevant interest.
A report of a 10-year series of surgically treated

cases of colorectal carcinoma in a defined population
has recently been published (Berge, Ekelund, Mellner,
Pihl, and Wenckert, 1973). The present paper reports
a reclassification of those benign colorectal polyps
associated with carcinoma in that series.

Materials and Methods

From 1958 to 1967 960 patients with colorectal
carcinoma were admitted to the only surgical depart-
ment in the town of Malmo. A report of that series
(Berge et al, 1973) included the overall frequency,
site, and size distribution of coexisting benign colo-
rectal polyps. Only polyps demonstrably present at
the time of diagnosis or surgical treatment of the
carcinoma were considered. The polyps were sought
with one or more of the following methods: radio-
Received for publication 2 May 1974.
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graphy with the double-contrast method, rectoscopy,
and examination of the operative as well as the
necropsy specimens of patients who had died within
30 days of operation for colorectal carcinoma. That
part ofthe bowel removed at operation or at necropsy
was rinsed with water, after which it was examined
macroscopically for polyps. As a rule, the size of the
polyps could be estimated only from the patients'
records. Definitions of borderlines between the
rectum, left colon, and right colon were given.
Carcinomas on the basis of familial adenomatosis or
ulcerative colitis were not included (Berge et al,
1973).
A reinvestigation of the above series for the

present purpose resulted in minor differences in
overall frequency, localization, and size of the polyps
associated with carcinoma. Polyps were found in 215
patients (132 men and 83 women), ie, in 22% of the
960 patients. The 215 patients, with a median age of
65-69, had in all 471 polyps (table I). Most patients
had at most four polyps, but only one patient had
as many as 21 polyps.
The present material consisted of 381 polyps. The

remaining 90 polyps in the basic material could not
be analysed owing to lack of histopathological
specimens. These 90 polyps had not been examined

Number ofPolyps Number ofPatients

1 109
2 51
3-5 41
6-10 12

>10 2

Table I Number ofpatients with various number ofpolyps
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Fig la Adenomatous polyp (Hand E x 15)

Fig lb Adenovillous polyp (H and E x 11)

microscopically and had been diagnosed only radio-
logically (22), gross examination at necropsy (64), or
by the surgeon (4).

Histological sections, stained with haematoxylin-
eosin, were examined, and one month later re-
examined, by one pathologist. The examiner was
unaware of the case from which a given section had
been obtained as well as of the gross appearance and
the site of the polyp. Good agreement was later
found between the results of the two examinations.
Tumours with varying grades of differentiation
within the same lesion were classified according to
the part with the poorest differentiation.

Unless otherwise stated, the word 'polyp' is to be
understood clinically as designating any mass of

Fig lc Adenovillous papilloma (H and E x 28)

tissue projecting from the surface of the mucosa and
in histopathological descriptions as a circumscribed,
rounded, often pedunculated tumour.

Morphological Types of Polyps

BENIGN EPITHELIAL NEOPLASMS
The following three types of benign epithelial neo-
plasms were distinguished.

Adenomatous polyps (simple adenomas)
These are circumscribed, rounded, often peduncu-
lated adenomatous tumours built up of closely
packed, epithelial tubules and with a smooth or
somewhat lobular surface with intervening clefts
(fig la).

Adenovillous polyps
These have the same features as adenomatous polyps
but with mainly villous surface (fig lb).
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pronounced tendency to differentiate, with more
closely packed epithelial cells and slightly irregular
positions of the nuclei. Moderate mucus production
is demonstrable, and there is a slight increase in
mitotic frequency (fig 3b).

Moderately to poorly differentiated are those
showing moderately atypical epithelium with some-
what abnormal nuclear polarity, a moderate number
of apical mucus vacuoles in the cells, and a moderate-
ly increased number of mitotic figures (fig 3c).

Fig 2 Part of metaplastic polyp (H and E x 70)

Adenovillous papillomas
These are mainly sessile tumours of a basically
papillary structure and usually with a villous surface
(fig ic).

METAPLASTIC (HYPERPLASTIC) POLYPS
Polyps of non-neoplastic type (Morson, 1962) with
glandular forms lined with metaplastic, slightly
eosinophilic epithelium alternating with evenly
distributed goblet cells and bulging into the lumina
of the glands, giving them a stellate appearance
(fig 2).

MISCELLANEOUS BENIGN POLYPOID TUMOURS
Amongst others are mesenchymal tumours, such as
lipoma and lymphatic polyps, and fibroepithelial
polyps (mucosal tags).

Grades of Differentiation of Benign Epithelial
Neoplasms

Well differentiatedhaveglands and epithelium closely
resembling the glands and epithelium of normal
colonic mucosa and no appreciable atypia of the
epithelium. They show regular nuclear polarity and
largely normal production of mucus by the epi-
thelium (fig 3a).

Well to moderately differentiated are of inter-
mediate grade.

Moderately differentiated have a somewhat less

Fig 3a Well differentiated (H and E x 178)

Poorly differentiated polyps have a closely packed,
atypical, basophilic columnar epithelium with no
secretion vacuoles, slight irregular nuclear polarity,
and a markedly increased number of mitotic figures
(fig 3d).

In advanced dysplasia there are often somewhat
irregularly shaped glands, lined with strongly atypical
basophilic, tightly packed epithelial cells with
irregularly placed nuclei, numerous mitotic figures,
and thus cellular atypia sufficient to warrant a
diagnosis of carcinoma (fig 3e) but no bridging by
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Fig 3b Moderately differentiated (HandE x 178) Fig3c Moderately topoorlydifferentiated(HandE x 178)

Fig 3d Poorly differentiated (H and E x 178)

K43

Fig 3e Advanced dysplasia (H and E x 178)
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Morphological Type Number of Lesions

Men Women Total

Adenomatous polyp 153 85 238 (77%)
Adenovillous polyp 36 28 64 (21 %)
Adenovillous papilloma 4 2 6 (2%)

Table II Different
epithelial neoplasms

I,

Fig 4 Advanced dysplasia with cribrous formations
(HandE x 119)

morphological types of benign

the epithelium, so-called cribrous formations, which
were regarded as signs of definitive carcinoma (fig 4).
In the present investigation adenomatous tumours
with these forms were grouped with infiltrating
adenocarcinomas.

Results

Of the 381 polyps available for histological review,
308 (81 %) were benign epithelial neoplasms, 46
(12%) metaplastic, and 27 (7%) were of miscel-
laneous types.

BENIGN EPITHELIAL NEOPLASMS

Table II gives the morpholigical classification and
sex distribution. Almost one fourth of all benign
epithelial neoplasms were adenovillous lesions; of
the former, 63% were found in men and 37% in
women.

In table III the tumours are grouped according to

Morphological Type Size

< 5 mm 5-10 mm > 10 mm Lnknown

Number Number Number Number

Adenomatous polyp 159 (88%) 42 (67%) 25 (51 %) 12 (80%)
Adenovillous polyp 22 (12%) 19 (30%) 20 (41 %) 3 (20%)
Adenovillous papilloma - 2 (3%) 4 (8%)

Table III Size distribution of different morphological types of benign epithelial neoplasms

Site Adenomatous Adenovillous Polyp Metaplastic
Polyp or Papilloma Polyp

Number Number Number

Caccum 14 (6%) 4 (6%) 1 (2%)
Ascending colon 61 (26%) 16 (23%) 3 (7%)
Transverse colon (including flexures) 27 (11 %) 8 (11 %) 3 (7%Y.)
Descending colon 22 (9%) 7 (10%)
Sigmoid colon 63 (27%) 15 (21%) 10 (22%)
Rectum 51(21%) 20 (29%) 28 (62%)

Table IV Distribution by site ofadenomatous polyps, adenovillous lesions, and metaplastic polyps
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TRANSV. COLON.
(FLEXURES INC L.)

Fig 5 Localization ofbenign
epithelial neoplasms according to the
localization of the coexisting
carcinoma. The figures represent the
variotus sites of the carcinomas.
In patients with more than one
carcinoma the polyp is assigned to
each of the segments involved by the
carcinoma

RECTUM

size and morphological type. Adenovillous lesions
were relatively more common among the larger
lesions.

Table IV gives the distributions by site of adeno-
matous polyps and adenovillous lesions; they were
similar. In the men, 54% of the polyps were seen in
the sigmoid colon and rectum compared with only
38% in the women.

Figure 5 shows the distribution according to the
site of the coexisting carcinoma. It is clear that the
benign epithelial neoplasms tended to be situated in
the vicinity of the coexisting carcinoma.

In table V adenomatous polyps and adenovillous
lesions are distributed according to grades of
differentiation. Most (77 %) of the adenovillous
lesions were poorer than moderately differentiated.
The corresponding figure for adenovillous polyps
only was 78 %. Of benign epithelial neoplasms in the
men 65% were less than moderately differentiated;
the corresponding figure in the women was 57 %.

Table VI shows that the differentiation of benign
epithelial neoplasms tended to be poorer with
decreasing distance from the anus, and table VII,
with increasing size of the lesion. Of the 36 benign

Grade of Differentiation Adenomatous Adenovillous Total
Polyp Polyp or

Papilloma Men Women

Number Number Number Number

Well differentiated 26(11%) 1 (1%) 19(10%) 8(7%)
Well to moderately differentiated 28 (12%) 5 (7%) 16 (8%) 17 (15%)
Moderately 47 (20%) 10 (14%) 33 (17%) 24 (21%)
Moderately to poorly differentiated 81 (34%) 26 (37%) 68 (35%) 39 (34%)
Poorly differentiated 43 (18%) 18 (26%) 40 (21%) 21 (18%)
Advanced dysplasia 13 (6%) 10 (14%) 17 (9%) 6 (5%)

Table V Grade of differentiation for adenomatous polyps and adenovillous lesions

CiCUM ASCENDICM
COLON

DESCENDING SIGMOID
COLON COLON
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Grade of Differentiation Right Colon Left Colon Rectum

Number Number Number

Well or moderately differentiated 58 (46%) 38 (35%) 22 (31 %)
Poorer than moderately differentiated 69 (54%) 72 (65%) 49 (69%)

Table VI Grade ofdifferentiation according to site of benign epithelial neoplasms

Grade of Differentiation Size

< 5 mm 5-10 mm > 10mm

Number Number Number

Well or moderately differentiated 80 (44%) 19 (30%) 13 (27%)
Poorer than moderately differentiated 101 (56%) 44 (70%) 36 (73%)
Table VIIl Grade of differentiation according to size ofbenign epithelial neoplasms

epithelial neoplasms greater than 10 mm and less
than moderately differentiated, 17 were adenomatous
polyps and 19 adenovillous lesions.
The relative frequency of polyps with severe

atypia situated in the vicinity of the coexisting car-
cinoma and in other parts, respectively, could be
estimated only in cases with a solitary polyp and a
solitary coexisting carcinoma. It was found that 37%
of the polyps in the same segment as the coexisting
carcinoma, 29% of those in an adjacent segment and
27% of those in other segments were either poorly
differentiated or showed advanced dysplasia.

METAPLASTIC POLYPS
Forty-six metaplastic polyps were found in 26
patients (15 men and 11 women). These constituted
12% of the histologically verified polyps. Twenty-
three of these polyps were seen in men and 23 in
women. Thirty were found in cases with a solitary
carcinoma and 16 in cases with multiple carcinomas.
None of the metaplastic polyps were found in
patients below 50 years of age. Eighty-four per cent
of the metaplastic polyps were found in the sigmoid
colon or rectum (table IV). All of the 44 polyps of
known size were less than 5 mm in diameter except
one, which was 5-10 mm across. Metaplastic polyps
were associated with other types of benign polyp in
all cases except two.

MISCELLANEOUS POLYPS
Of the 27 polyps of other types, 20 were lesions with
microscopically normal mucosa (mucosal tags),
while three were inflammatory and four were
mesenchymal.

Discussion

Several authors report comparatively high fre-

quencies of colorectal polyps. This is probably
explained by differences in examination technique,
eg, the use of a magnifying glass (Atwater and
Bargen, 1945) or by a closer examination of certain
regions, especially the rectum (Enquist, 1957; Horn,
1971). Some authors, who have studied only very
small polyps, ie, polyps less than 2 mm (Arthur,
1962) or less than 3 mm (Lane et al, 1971) in di-
ameter, have found remarkably high percentages of
metaplastic polyps, while others, who have used
routine methods only, have found lower percentages.
Silverberg (1970), for instance, found metaplastic
(hyperplastic) polyps in 10-6 % of 500 surgical speci-
mens and Hultborn (1952) found 9-7 % hyperplastic
lesions in his series of 93 benign epithelial tumours.

In the present material only ordinary clinical
routine methods were used for the detection of
polyps. The findings in this material can therefore
probably be regarded as fairly representative of what
might be expected in ordinary hospital series,
especially as the parent material consisted of 94%
of all cases of colorectal carcinoma diagnosed during
life in a defined population.

MORPHOLOGICAL CLASSIFICATION
A variety of names are in use to designate the
different types of benign epithelial neoplasms.
Adenoma by definition means a benign neoplastic
tumour with glandular patterns or composed of
epithelium derived from glandular mucosa and is
therefore in the colon and rectum synonymous with
benign epithelial neoplasm in the sense used in this
investigation. In this study the term benign epithelial
neoplasm was preferred to adenoma as a collective
name, because the latter term often seems to be
reserved in practice for the simple adenoma. The
adenomas range from pure adenomatous polyps
(simple adenomas) through adenomatous polyps
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with villous surfaces to typical villous papillo-
matous adenomas. These different types of
adenoma are biologically essentially similar and
it is often difficult to decide to which subgroup
a given polyp belongs (Morson and Dawson, 1972).
In the present paper the following descriptive histo-
pathological names were used: 'adenomatous
polyp', 'adenovillous polyp', and 'adenovillous
papilloma'.
The term 'adenomatous polyp' is thus used to

designate the most common variant, which is usually
a smooth, rounded, circumscribed lesion built up of
densely packed epithelial tubules (Anderson, 1967;
Cappell and Anderson, 1971; Morson and Dawson,
1972).
The term 'adenovillous polyp' was chosen for the

intermediate group in order to describe histologically
a polypoid lesion with a basically adenomatous
structure but a mainly villous surface. In the litera-
ture many synonyms have been used for this type,
eg, villous polyadenoma (Potet and Soullard, 1971),
villoglandular polyp (Welin, Youker, Spratt, Linnell,
Spjut, Johnson, and Ackerman, 1963), papillary
adenoma (McColl, 1970; Morson and Dawson,
1972).
The term 'adenovillous papilloma' for the third

type of lesion was used to describe not only the
architecture of the growth, but also the type of epi-
thelium and was therefore in conformity with the
terminological principles used here. In the literature
the term 'papillary adenoma' (see above) has been
used for this type of lesion (Grinnell and Lane, 1958).
Anderson (1967) and Ackerman and Butcher (1968)
used papillary adenoma and villous adenoma as
synonyms. Another common name used for this
type of lesion is villous papilloma (Morson and
Dawson, 1972).

GRADING
Like adenocarcinoma, benign epithelial neoplasms
can be graded histopathologically according to the
histological structure of the glands and the character
of the lining epithelium (Potet and Soullard, 1971).
The grading used in the present investigation corre-
sponds to that used at the Department of Pathology
in Malmo and corresponds largely to that used by
Potet and Soullard (1971). In practice, the grade of
differentiation of a tumour must be based on the
glandular architecture and, above all, on the degree
of differentiation of the epithelium.
The borderlines between the grades are of course

not distinct and classification is often difficult, and
especially as pointed out by Potet and Soullard
(1971), between poor differentiation and advanced
dysplasia ('cytologic carcinoma in situ'). The grading
used here was only a practical attempt to measure

the cytological and histological changes seen. This
must be borne in mind in any relevant discussion of
the pathogenesis of cancer. No clear correlation can
exist between the grades of this scale and the pre-
malignant behaviour of the lesions because, for
instance, epithelial cells in infiltrating carcinomas
can be well differentiated. Generally speaking, how-
ever, it appears that premalignancy is morpho-
logically more conspicuous with increasing loss of
differentiation of the benign epithelial neoplasms.

BENIGN EPITHELIAL NEOPLASMS
The classification of the polyps in the present
material according to morphological types revealed
that most of the polyps with coexisting carcinoma
were benign epithelial neoplasms.

In the parent material, the distribution within the
colon and rectum of benign polyps (of all kinds)
paralleled that of carcinomas, though carcinomas
were relatively somewhat more common (67 %) than
benign polyps (52%) in the rectum and sigmoid
colon (Berge et al, 1973). The exclusion of meta-
plastic and non-epithelial polyps does not mean any
obvious difference in the relative distribution of the
remaining polyps; 48% of the benign epithelial neo-
plasms were thus found in the rectum and sigmoid
colon. The similarity was most evident in the men.
Though the relative distributions within the colon-
rectum of benign epithelial neoplasms and car-
cinomas were not quite identical, we regarded them
as similar enough to warrant the assumption of an
interrelationship.
Another interesting observation in the present

material was that the closer the benign epithelial
neoplasms to the anus the relatively poorer were
their differentiation. This, together with the fact that
the majority of carcinomas were situated in the sig-
moid colon and rectum, might lend support to the
assumption of a relationship between benign epi-
thelial neoplasm and adenocarcinoma. Winblad and
Friberg (1956) also found that more atypical polyps
tended to occur more frequently in the left part of
the colon. They, however, as a criterion for classifica-
tion, used the percentage of the circumference of the
lesions that had atypical epithelium.

In the present material adenomatous polyps were
distinguished from adenovillous lesions. These
growths did not differ in distribution within the
colon-rectum. It is generally agreed that adeno-
villous papillomas have a greater malignant potential
than other benign epithelial neoplasms (Lane and
Lev, 1963). Fung and Goldman (1970), in a prospec-
tive analysis, showed that focal villous changes in
adenomatous polyps were commoner than pre-
viously supposed. They found such changes in 35%
of solitary adenomatous polyps and in as many as
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75% of lesions larger than 10 mm in diameter. Fung
and Goldman (1970) also stated that 'although
morphologically the adenomatous polyp with focal
villous change appears to represent an intermediate
form between the pure adenomatous polyp and the
villous adenoma, evidence for obligatory trans-
formation and increased malignant potential of this
form is inconclusive'. In the present material the
differentiation was generally poorer for adenovillous
polyps than for adenomatous polyps. This finding
may suggest an increased malignant potential even
in adenovillous polyps.
As in the material of Potet and Soullard (1971),

there appeared to be a correlation between the
tumour size and grade of differentiation, ie, the
larger the benign epithelial neoplasm the poorer the
differentiation.

Several authors (Rider, Kirsner, Moeller, and
Palmer, 1954; Ekelund, 1963) have reported that
men are more prone to develop polyps than women.
In the present material this finding was confirmed,
as 62% of the patients with polyps were men. Of all
benign epithelial neoplasms, 63% occurred in the
men compared with 37% in the women. It is also
interesting that in the men they tended to be less
well differentiated than those in women.
Kalus (1972) found carcinoma in situ in adeno-

matous polyps to be commoner in the presence than
in the absence of coexisting adenocarcinomatous
lesions, and to be commonest (47 %) when the adeno-
matous polyp and the associated carcinoma were
situated in the same segment of the large bowel. In
the present series a similar analysis was made of
solitary benign epithelial neoplasms associated with
a solitary adenocarcinoma. The relative frequency of
such polyps showing either advanced dysplasia or
being poorly differentiated was highest when the
polyps were situated in the same segment as the co-
existing carcinoma. These findings may suggest a
local increased susceptibility of the large bowel to
adenocarcinoma.

METAPLASTIC POLYPS
Metaplastic (hyperplastic) polyps were already
described in 1927 by Schmieden and Westhues and
have later been regarded as not neoplastic and
without any malignant potential (Morson, 1962). It
is therefore justified to exclude them from series of
benign epithelial neoplasms and deal with them
separately. However, before Morson (1962), Arthur
(1962), and Lane and Lev (1963) described the signi-
ficance and properties of metaplastic polyps in fair
detail, such lesions were often included in published
series of polyps. Also in some later investigations,
eg, those of Potet and Soullard (1971), the meta-
plastic lesions have been included as adenomas.

Metaplastic polyps are regarded as manifestations of
degeneration of the mucosa and a phenomenon of
aging (Arthur, 1968). In the present investigation the
metaplastic polyps were localized mainly to the
rectum and signoid colon, as in earlier investigations
(Morson, 1962). These polyps are generally small and
usually less than 5 mm in diameter (Arthur, 1968;
Goldman, Ming, and Hickok, 1970). In the present
material there was only one metaplastic polyp
5-10 mm in diameter and none more than 10 mm.

Conclusions

The findings in the present material of benign polyps
in patients with adenocarcinoma of the colon and
rectum suggest that: (1) in routine practice at least
three out of four polyps are benign epithelial neo-
plasms and at least one out of 10 is metaplastic;
(2) three out of four benign epithelial neoplasms are
adenomatous polyps, the rest adenovillous polyps or
papillomas; (3) the distribution by site is similar to
that of carcinoma; (4) benign epithelial neoplasms
tend to be situated in the vicinity of the coexisting
carcinoma; (5) the grade of differentiation of benign
epithelial neoplasms tends to vary as (a) the nearer
the polyp to the anus, the larger the polyp, and the
nearer a solitary polyp to a coexisting solitary
carcinoma, the poorer the differentiation and (b)
the differentiation is on the average poorer if the
lesion is adenovillous; (c) the differentiation is
on the average poorer in men than in women; (6)
Metaplastic polyps rarely exceed 5 mm in diameter
and are found mostly in the rectum and sigmoid
colon.
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