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SUMMARY One hundred and twenty seven colorectal polyps were examined to assess histopatho-
logical evidence of recent and old haemorrhage to test the usefulness of faecal occult blood tests in
detecting colorectal neoplasia, in particular premalignant adenomas. Evidence of haemorrhage was

consistently found in adenomas but was rare in non-neoplastic polyps. Haemorrhage within
adenomas was predominantly stromal and associated with dilated, congested vessels. Factors
associated with more severe haemorrhage were size, pedunculation, and villous growth; the degree of
epithelial dysplasia and the age and sex of the patient were not associated factors. Proximal polyps
showed more old haemorrhage than rectal polyps, but there was no such difference for recent
haemorrhage.

Faecal occult blood tests have been investigated as a
screening method for colorectal cancer. The test,
devised by Greegor' entails smearing a faecal sample
on a slide impregnated with guaiac. This contains a
phenolic compound which undergoes a colour change
when developed with hydrogen peroxide if
haemoglobin is present within the smear. It is a fairly
cheap and simple method of detecting carcinomas as
well as a proportion of adenomas. Published findings
on this method have recently been reviewed by Simon.2
Although there has been some work on the pattern of
bleeding in adenomas, as shown by radiochromium-
labelled erythrocytes,3 4we are only aware ofone study
that has investigated histopathological changes
associated with bleeding in colorectal neoplasia.5

Material and methods

One hundred and twenty seven colorectal polyps were
chosen at random from the files of the Nottingham
Colorectal Cancer Screening Study. Of these, 80 were
adenomas from "asymptomatic" patients (adenomas
detected due to positive faecal occult blood tests), 24
were adenomas from patients presenting with symp-
toms, and 23 were non-neoplastic polyps (12 metaplas-
tic, 11 inflammatory). All polyps were fixed, measured,
embedded in paraffin wax, processed routinely and
sectioned at 5 pum. One set of sections was stained with
haematoxylin and eosin to evaluate the degree of
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recent haemorrhage, while another set was stained
with Perls's Prussian blue to detect the presence of
haemosiderin pigment indicating past haemorrhage.
The sex and age of patients from whom the polyps

were removed, were as follows: 71 men, aged 49-84
years (mean 64); 56 women, aged 54-82 years (mean
69). The polyps were typed histologically according to
the criteria of the World Health Organization6 and
were described morphologically according to the
criteria of Morson.7 The grading of the extent of
epithelial dysplasia was based on the criteria of
Konishi and Morson8 and Brown et al,9 and included
both the most prominent and the severest atypia
present within the adenoma.
The degree of recent haemorrhage was recorded on

a scale of 4+ if grossly visible on the slide, 3 + if
extensively visible with the x 4 objective, 2 + if
moderately visible with the x 4 objective, I + if
moderately visible with the x 10 objective and trace if
only just visible with the x 10 objective. For tabula-
tion purposes these categories were reduced to three:
mild haemorrhage comprising trace and 1+;
moderate haemorrhage comprising 2+; and severe
haemorrhage comprising 3 + and 4 +. The degree of
haemosiderin content was recorded in a similar man-
ner and these categories were also reduced to three: no
haemosiderin comprising 0; moderate haemosiderin
comprising I + and 2+; -pronounced haemosiderin
comprising 3 + and 4 +. The data were analysed by
the x2 test to assess the association tables for sig-
nificance (p < 0-05) and some were analysed further
using the Kendall rank correlation coefficient.
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Fig 1 Tubular adenoma showing pronounced extravasation ofred blood cells into lamina propria and lumen ofgland.

*-.. A-

Fig 2 Moderately large tubulovillous adexema showing
prominent dilated vessels in submucosa ofthe pedicle.

Results

Stromal haemorrhage was the predominant pattern of
recent haemorrhage seen in all types of adenoma
studied. In larger tubular adenomas recent haemorr-
hage was seen in gland lumina as well as in the lamina
propria (fig 1). Haemorrhage was associated with
dilated and congested vessels, especially in the stalks of
pedunculated adenomas (fig 2). Tubulovillous and
villous adenomas often showed evidence of trauma
with damage to villi and associated haemorrhage.
Surface erosion and ulceration were rarely seen.
Evidence of old haemorrhage was seen in similar sites
to those seen for recent haemorrhage but was generally
less prominent (fig 3).

Sixty eight (85%) of asymptomatic adenomas and
18 (75%) of symptomatic adenomas showed a
moderate or severe degree of recent haemorrhage,
compared with only 6 (26%) of non-neoplastic polyps
(p < 0-01) (table 1). Fifty seven (71%) of asymp-
tomatic adenomas showed some haemosiderin com-

pared with 11 (46%) of symptomatic adenomas
(p < 0-05) and 3 (13%) of non-neoplastic polyps
(p < 0-05) (table 1).
The various factors associated with colorectal aden-

omas were compared with the degree of recent
haemorrhage (table 2) and the degree of haemosiderin
content (table 3). Neither the age and sex of the
patient, nor the site and type of the lesion were
indicators ofrecent haemorrhage. Thirty five (87%) of
adenomas measuring greater than 1 cm, however,
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Fig 3 Distribution ofhaemosiderin pigment indicative ofold haemorrhage is similar to that seenfor recent haemorrhage. In
this adenoma there is a considerable amount ofhaemosiderin pigment present in the lamina propria (Perls's stain).

showed severe recent haemorrhage compared with 26
(41 %) of those measuring I cm or less (Kendall rank
correlation coefficient, p < 0001). Morphological
(macroscopic type) analysis showed that 24 (96%) of
pedunculated adenomas showed severe recent
haemorrhage compared with 37 (47%) for other types
of lesions (p < 0 001). The degree of epithelial dys-
plasia within adenomas failed to be an indicator of
recent haemorrhage, even though 18 (72%) of severely
dysplastic adenomas showed a pronounced degree of
recent haemorrhage.

Table 3 shows that neither the sex and age of the
patient nor the degree of epithelial dysplasia were
indicators of haemosiderin content. Five (50%) of
lesions, in the ascending or transverse colon, however,

Table 1 Haemorrhage in colorectal lesions

Mild Moderate Severe

Recent haemorrhage:
Asymptomatic adenomas (%) 12 (15) 18 (23) 50 (62)
Symptomatic adenomas(%) 6(25) 7(29) 11 (46)
Non-neoplastic polyps (%) 17 (74) 3 (13) 3 (13)

Past haemorrhage
(haemosiderin)
Asymptomatic adenomas (%) 23 (29) 37 (46) 20 (25)
Symptomatic adenomas (%) 13 (54) 7 (30) 4 (16)
Non-neoplastic polyps (%) 20 (87) 3 (13) 0 (0)

Table 2 Recent haemorrhage and variousfactors associated
with colorectal adenomas

Recent
haemorrhage Mild Moderate Severe df x2 p Value

Sex:
M 9 17 35

2 150 NS
F 9 8 26
Age:
< 70 13 19 40

2 1 00 NS
70+ 5 6 21
Site:
Proximal 3 1 6

2 194NS
Distal 15 24 55
Size:
<1 cm 16 22 26

2 22-31 <0001
>1 cm 2 3 35
Type:
Tubular and 17 25 57
tubulovillous

1 0-99 NS
Villous I 0 4
Morphology:
Non-pedunculated 18 24 37

2 19-02 <0 001
Pedunculated 0 1 24
Dysplasia:
Non-severe 14 22 43

2 3-02 NS
Severe 4 3 18

Proximal = ascending colon and transverse colon.
Distal = descending and sigmoid colon and rectum.
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Table 3 Old haemorrhage and variousfactors associated
with colorectal adenomas

Old
haemorrhage Mild Moderate Severe df x2 p Value

Sex:
M 22 23 16

2 1-46NS
F 14 21 8
Age:
<70 25 28 19

2 1-76 NS
70+ 11 16 5
Site:
Proximal colon 2 3 5
Distal colon 17 20 16 2 11-33 <0-01
Rectum 17 21 3
Size:
<1 cm 28 29 7

2 14-99 <0 001
>1cm 8 15 17
Type:
Tubular and 32 43 24
tubulovillous

1 4-78 <0 05
Villous 4 1 0
Morphology:
Non-pedunculated 33 35 11

2 17-10 <0001
Pedunculated 3 9 13
Dysplasia:
Non-severe 27 35 17

2 0-67 NS
Severe 9 9 7

Proximal = ascending colon and transverse colon.
Distal = descending and sigmoid colon.

showed a pronounced degree of haemosiderin content
compared with only three (7%) of lesions situated in
the rectum (p < 0.01). Seventeen (42%) of adenomas
greater than 1 cm in diameter showed a pronounced
degree of haemosiderin deposition compared with
seven (11 %) of those measuring I cm or less (Kendall
rank correlation coefficient p < 0-001). Sixty seven
(68%) of tubulovillous and tubular adenomas showed
signs ofhaemosiderin content compared with only one
(20%) of villous adenomas (p < 0-05). Finally, 13
(52%) of pedunculated adenomas showed a pronoun-
ced degree of haemosiderin deposition compared with
11 (14%) for the other types of lesion (p < 0-001).

Discussion

The major pattern of haemorrhage in adenomas
shown in this study was stromal rather than glandular,
and was associated with dilated, congested vessels,
which supports the findings ofprevious work.5 Never-
theless, evidence ofa substantial degree oftrauma, due
to luminal contents was also observed. This was
particularly true in association with the villous fronds
of tubulovillous and villous adenomas, resulting in
fracture of the fronds and severe haemorrhage. Even
so, this mechanism ofhaemorrhage may be different to

that seen in carcinomas, which are thought to bleed
mainly by surface erosion in areas of tissue necrosis.'
Adenomas were associated with moderate or severe

degrees of recent haemorrhage and haemosiderin
content, compared with those types of non-neoplastic
polyp studied (metaplastic and inflammatory). This is
probably not due to the neoplastic nature of aden-
omas, but to the fact that most non-neoplastic polyps
are less than 5 mm in size. This suggests that non-
neoplastic polyps are less likely to be detected by the
faecal occult blood test and thus increase its predictive
value for neoplasia. It was also observed that the
degree of epithelial dysplasia is no indicator of recent
or old haemorrhage, thereby suggesting that the faecal
occult blood test is no indicator ofmalignant potential
within colorectal adenomas.

Half of the adenomas from the ascending and
transverse colon showed pronounced haemosiderin
content while adenomas from the rectum showed
considerably less deposition. These findings differ
from those of Sobin5 and may be a reflection of the
differing methods of selection of the adenomas
studied. Alternatively, it may be that adenomas in the
proximal colon have bled several times before they are
detected by faecal occult blood testing.

Villous adenomas tend to have more evidence of
recent haemorrhage than tubular and tubulovillous
adenomas, even though these data did not reach
significance. Tubular and tubulovillous adenomas,
however, are more likely to show some signs of old
haemorrhage. Villous adenomas predominantly occur
in the sigmoid colon and rectum, where surface
abrasion from faecal matter is both continuous and
intense. This results in more frequent luminal
haemorrhage, little stromal haemorrhage, and con-
sequently little or no haemosiderin deposition. Pedun-
culated adenomas are associated with a pronounced
degree of recent haemorrhage and haemosiderin
deposition, which is likely to be due to the twisting and
bending to which these adenomas are subjected,
causing vascular compression, venous congestion, and
subsequent leakage of blood from stress points. The
size of the adenoma is directly correlated to both the
degree of recent haemorrhage and the extent of
haemosiderin deposition, which agrees with previous
pathological' and clinical studies.4 In general, aden-
omas which are prone to haemorrhage are likely to
incur frequent episodes of haemorrhage albeit inter-
mittently.'o
Although our observations indicate that all aden-

omas studied showed some degree of recent haemorr-
hage, some adenomas may not bleed during the period
of testing and hence faecal occult blood will not be
detected by using the faecal occult blood test. This
should be considered when assessing the effectiveness
of this test, which is not only limited by the technical

381

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.42.4.378 on 1 A
pril 1989. D

ow
nloaded from

 

http://jcp.bmj.com/


382 Waldock, Ellis, Armitage, Turner, Hardcastle
aspects of obtaining good sensitivity and specificity,
but more importantly by the extent of the haemorr-
hage from the adenomas.

We are grateful to Mr W Brackenbury for the
photography and Mrs J Rainbow for preparation of
the manuscript.
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