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Mixed hyperplastic - adenomatous polyps (serrated adenomas).
An intermediate step in colorectal carcinogenesis?

A.N. Kapsoritakis1,2, S.P. Potamianos1, M.I. Koukourakis2, M.N. Tzardi3, E.A. Kouroumalis1

SUMMARY

We compared clinicopathological characteristics of color-
ectal polyps, in order to investigate the hypothesis of neo-
plastic transformation of hyperplastic polyps. Of 4723
colonoscopies performed in our department over four years,
22 patients with 23 mixed hyperplastic polyps (MHAP) were
found. These were compared with 61 patients with 86 hy-
perplastic polyps, 40 with 58 tubular adenomas and 27 with
35 villous adenomas. The patients of comparison groups
had exclusively one histological type of polyp. A total of 22
synchronous polypoid lesions were found in patients with
MHAP; 14 hyperplastic polyps, 6 adenomas and 2 carcino-
mas. There was a remarkable similarity in the distribution
of the four histological types in the colonic regions. The
mean age of patients with hyperplastic polyps was 53.7
years, with MHAP 63.2 years (p=0.0093), with tubular ad-
enomas 65.2 years and villous adenomas 69.5 years. Con-
sidering the size, 87.2% of hyperplastic polyps were less
than 5 mm, while the same was true for 17.4% of MHAP,
50% of tubular and 2.9% of villous adenomas. Larger than
10 mm were 3.5%, 56.5%, 24.1% and 37.1% of the polyps
respectively. There was a significant difference (p<0.0001)
between MHAP and hyperplastic polyps in the size classi-
fications. In conclusion, the findings of this study further
confirm the hypothesis of a neoplastic transformation of 
hyperplastic polyps. However, the relationship between 
hyperplastic polyps  and the subsequent development of
adenomas and carcinomas remains controversial and fur-

ther larger studies are warranted to evaluate the proposed
hyperplastic polyp - mixed hyperplastic adenomatous pol-
yp - adenoma sequence.
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INTRODUCTION

The existence of hyperplastic glands in adenomatous
polyps was first described by Coldman et al. in 1970.1 The
term mixed hyperplastic-adenomatous polyp (MHAP),
was introduced by Estrada and Spjut.2 Longacre and
Fenoglio-Preiser have suggested that MHAP should be
considered a distinctive subtype of colorectal epithelial
neoplasia and proposed the term «serrated adenoma»
to emphasise their neoplastic nature.3

The histogenesis of MHAP remains controversial. It
is possible, that they derive from an adenomatous trans-
formation of previous hyperplastic polyps (HP), support-
ing a HP - adenoma sequence.1 An alternative explana-
tion is that MHAP represent an independent histologi-
cal type of colorectal neoplasia, originating from a more
differentiated cell than the adenoma.3 The aim of this
study is to compare clinical and morphological features
in a series of HP, MHAP and adenomatous polyps, in
order to investigate the hypothesis of HP - adenoma se-
quence.

PATIENTS AND METHODS

In this study, all consecutive colonoscopy examina-
tions in which one or more polyps were detected and
histologically characterised, over a 4 year period, were
included. Endoscopic, histological and clinical data were
entered into a precoded database. Patients with inflam-
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matory bowel disease and familial polyposis were exclud-
ed. We followed an examination protocol with adminis-
tration of four litres of a polyethylene glycol plus elec-
trolytes solution or liquid diet and 75 ml sennosides syr-
up plus water enema. In case of insufficient intestinal
preparation the examination was repeated. Colonosco-
py was performed with conscious sedation using mida-
zolam or diazepam, accompanied by oximetry and blood
pressure monitoring. The cecum was reached in 92% of
the patients. The rest underwent a barium enema exam-
ination. The size of the polyps was estimated by compar-
ing with the known width of an open biopsy forceps. Each
polyp was evaluated with respect to size and location by
two endoscopists. Polyps measuring >5mm were re-
moved by snare polypectomy, while those <5mm, either
by cold snare polypectomy or by hot biopsy forceps. His-
topathology was determined by two expert pathologists,
according to standard histological criteria. For the defi-
nition of MHAP the morphological characteristics pro-
posed by Longacre and Fenoglio-Preiser3 were used.

Five hundred thirty nine patients, (371 men) with 713
polyps were detected. Of them 22 patients had 23 MHAP.
Their characteristics were compared with those of pa-
tients exclusively harbouring one histological type of
polyp. Thus, all the cases with tubulovillous adenomas
(64 patients), with coexistence of hyperplastic and ade-
nomatous polyps (137 patients) and with the presence of
a synchronous carcinoma (88 patients) were excluded.
In addition, the cases in which the polyps were diagnosed
as hamartomas, lymphoid aggregates or mucosal excres-
cences (105 patients) were also excluded. Finally, 128
patients with 179 polyps meeting the inclusion criteria,
formed three comparison groups: 61 patients with 86 HP,
40 with 58 tubular adenomas, and 27 with 35 villous ade-

nomas.

Statistical analysis

In order to facilitate comparison in the four groups,
we divided the colon into four regions; rectosigmoid, de-
scending, transverse (including hepatic and splenic flex-
ure) and ascending-caecum area. Considering the size,
three groups of polyps were identified; less than 5 mm
in diameter, between 5 and 10 mm, and larger than 10
mm. The Fishers� exact test was used to determine dif-
ferences between the groups. A value of p<0.05 was
defined as the significance threshold.

RESULTS

Mixed hyperplastic adenomatous polyps comprised
3,2% (23/713) of the removed and histologically exam-
ined polyps. A total of 22 synchronous polypoid lesions
were detected in 17 patients with MHAP. Eleven patients
(50%) harboured 14 HP, four patients had 6 adenomas,
while in two patients an invasive carcinoma was discov-
ered.

The table shows the clinicopathological characteris-
tics of the four groups of polyps. The age of patients with
HP varied from 20 to 85 years, with MHAP from 39 to
87 years, with tubular adenomas from 52 to 86 years and
with villous adenomas from 56 to 90 years. In addition,
the mean age was significantly lower in patients with HP
than in those with MHAP (p=0.0093). A significant male
preponderance in patients with MHAP was noticed
(p=0.03). The anatomical distribution of the four histo-
logical types of polyps was almost identical. Regarding
size, hyperplastic polyps were significantly smaller than
the other groups. In the group of polyps smaller than 5

Table 1. Clinicopathological characteristics of four polyps� groups.

MHAP (%) HP (%) Tubular (%) Villous (%)

Mean age 63.2 53.7 65.2 69.5

Sex (M/F) 20/2 42/19 28/12 17/10

Distribution

Rectosigmoid 16 69.6 67 77.9 42 72.4 28 80

Descending 5 21.7 14 16.3 7 12.1 4 11.7

Transverse 2 8.7 3 3.5 5 8.6 2 5.7

Ascending-cecum 0 0 2 2.3 4 6.9 1 2.8

Size

<5mm 4 17.4 75 87.2 29 50 1 2.9

5-10mm 6 26.1 8 9.3 15 25.9 7 20

>10mm 13 56.5 3 3.5 14 24.1 27 77.1
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mm, there was a significant difference in the proportion
of HP compared to MHAP (87.2% vs 17.4%, p<0.0001),
whereas the opposite was observed in polyps larger than
10 mm (3.5% vs 56.5%, p<0.0001). Regarding the de-
gree of dysplasia, 8.6% (2 of 23 cases) of MHAP con-
tained areas of severe dysplasia, but no invasive carcino-
ma was detected.

DISCUSSION

General agreement exists that colorectal hyperplas-
tic polyps are not regarded as neoplastic lesions and do
not give rise to colon carcinoma. However, not only do
they have qualitative differences that differentiate them
from normal mucosa, but also share certain features in
common with colorectal carcinomas.4 Thus in immuno-
histochemical studies, HP show an increased expression
of carcinoembryonic antigen (CEA), depressed IgA se-
cretory activity, reduced secretion of O-acylated sialo-
mucin5 and disorders of blood group antigen expression.6

In addition, recent studies examining serrated adenom-
as, found an increase in markers thought to be associat-
ed with neoplasia such us apoptosis, proliferative activi-
ty, p53 overexpression,7 and reduction of acylated mucin
secretion.8

In addition to these genetic alterations, multiple HP
are frequently seen in the vicinity of a rectal carcinoma
and are more frequent in gut segments with cancer than
in tumour free segments.9 Furthermore, the coexistence
of hyperplastic, adenomatous and carcinomatous com-
ponents in the same polyp was described in previous re-
ports,1-3,10-16 indicating a possible relationship between
these colorectal lesions. These observations invite a re-
appraisal of the HP and its role in colorectal carcino-
genesis.

In the present study, MHAP comprised 3,2% of the
histologically examined polyps. Studies focusing on this
aspect have produced various results, depending on the
methods and study populations. Estrada and Spjut2 found
that 13% of HP had adenomatous foci. Brady et al.17 re-
ported that MHAP comprised 7% of the polyps in asymp-
tomatic persons aged over 50. Weston and Campbell18

found that MHAP comprised 4,3 % of all diminutive
polyps, although Pennazio et al.19 reported a percentage
of 2% and Tedesco et al20 only 0,9%.

The occurrence of MHAP was higher in males than
females and this is consistent with other studies.16-17 En-
doscopic studies also show that adenoma prevalence rates
are higher in males.21 A satisfactory explanation for this
gender discrepancy remains to be determined. A genet-

ic or a hormonal factor could be postulated for this phe-
nomenon.22

It is well documented that age is an important and
independent risk factor for polyps and cancer develop-
ment. The prevalence of adenomas increases with in-
creasing age. In the present study, patients with MHAP
are about ten years older than those with HP. This find-
ing supports the concept that HP may transform with age,
following the HP-MHAP-adenomatous polyp sequence.

The anatomical distribution of the four groups was
virtually identical. The majority of MHAP were located
in the left colon area with increased prevalence of HP
and adenomas, indicating that these polyps are interre-
lated. Moreover, MHAP were found to be larger than
HP, indicating that going through a transition from hy-
perplastic to adenomatous histology they enlarge or, al-
ternatively, large HP predispose to adenomatous trans-
formation. The adenomatous potential of large HP has
also been observed by other investigators.2,10,11,16

Torlakovic and Snover16 described 6 patients with
serrated adenomatous polyposis, distinguishable from
true hyperplastic polyposis, indicating a possible associ-
ation with carcinoma. In addition Longacre and Fe-
noglio-Preiser3 showed that intramucosal carcinoma oc-
curs in at least 10% of colorectal MHAP, suggesting that
they have a predisposition to malignant transformation
in a manner analogous to the adenoma - carcinoma se-
quence.

In conclusion, the findings of this study further con-
firm the hypothesis of a neoplastic transformation of HP.
However the relationship between HP and the subse-
quent development of adenomas and carcinomas remains
controversial and further larger studies are warranted to
evaluate the proposed HP-MHAP-adenoma sequence.
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