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Significance of venous and lymphatic invasion in
malignant polyps of the colon and rectum
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SUMMARY Three hundred and sixty seven neoplastic colorectal polyps removed at endoscopy of
which 34 were complicated by invasive carcinoma, were reviewed clinically and histologically to
assess the prevalence and clinical significance of venous and or lymphatic invasion. Traditional
stains for histological assessment were supplemented by immunohistochemical methods. Venous
and or lymphatic invasion was present in six cases (17.6%), with a statistically significant association
with recurrent carcinoma or Dukes's C carcinoma in polyps otherwise regarded as completely
excised. The presence or absence ofvenous and or lymphatic invasion in malignant polyps should be
documented as if present, further treatment is indicated. A combination of haematoxylin and eosin
and elastic-van Gieson stains will usually identify the presence of vascular invasion. Where a
discrepancy arises, however, additional immunohistochemical stains may be of value.

Endoscopic removal of colorectal polyps has now
become a routine procedure. On histologic examina-
tion some neoplastic polyps are found to contain
invasive carcinoma and, despite a considerable
volume of literature, their optimal management is
still controversial. While many believe endoscopic
polypectomy alone to be sufficient, provided certain
histologic criteria are met,'-" others advocate radical
surgery in order to eradicate potentially curable local
disease.'
One factor that has been suggested as indicating a

poor prognosis is the presence of venous and or
lymphatic invasion.'2"' Although this is an infre-
quent finding' its presence has been claimed to have a
high predictive value for an adverse outcome." 12
With this in mind we reviewed 367 endoscopically
removed neoplastic colorectal polyps greater
than 1 cm diameter. Thirty four contained invasive
carcinoma and these were subjected to a variety of
empirical and immunohistochemical stains in order
to identify venous and or lymphatic invasion by
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tumour. These findings were then analysed in relation
to operative and eventual outcome.

Methods

All endoscopically removed neoplastic colorectal
polyps greater than 1 cm diameter were retrieved
from three hospitals in the West Midlands for the five
year period 1981 to 1985. A total of 367 neoplastic
polyps were examined. All slides and reports were
reviewed by two pathologists (SM and JN). The
majority of polyps, 297, were completely removed
small adenomas showing only mild or moderate
dysplasia. A further 36 showed severe dysplasia, and
the remaining 34 showed invasive carcinoma.
The 34 polyps with invasive carcinoma were

subjected to further study. Excluded from this study
were polyps arising in patients with a known
colorectal carcinoma (past or synchronous), familial
adenomatous polyposis, and cases without full follow
up details.
The adenomatous element was classified as either

tubular, tubulovillous, or villous according to
standard histopathologic criteria. Other factors noted
were the degree of epithelial dysplasia, the degree of
differentiation of the carcinoma (well, moderately,
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or poorly differentiated), the depth of invasion of the
carcinoma (mm) and the presence of venous and or
lymphatic invasion. Polypoid adenocarcinomas with-
out evidence of pre-existing adenoma were excluded;
as were frankly invasive sessile adenocarcinomas.
Completeness of excision was assessed from the

endoscopist's operative notes in conjunction with the
microscopic appearance. Histologic incompleteness
of excision was defined according to the criteria laid
down by Morson.' Clinical details (age, sex, site, size
of polyp), the surgical procedure(s) undertaken, and
the eventual outcome were extracted from the case
notes.

Subsequent clinical management depended upon
the endoscopists' view as to completeness of removal,
the histological appearances on sectioning, and the
individual clinician's viewpoint. All patients have
had at least one follow up colonoscopy and most are
under regular colonoscopic review. The minimum
period of follow up is 12 months and the maximum is
five years.

If further surgery was indicated it was done within
10 days. The resected specimens were carefully
inspected for any evidence of residual tumour at the
site of polypectomy (although in some cases the site
could not be clearly identified), and for lymph node
status.

All polyps were fixed in 10% formol saline. Macro-
scopic examination included a careful search for a
stalk, and marking its base with Indian ink. The
material was then embedded in standard Tissue-Tek
moulds with the stalk in the horizontal plane and
excess tissue trimmed off each side of the head and
separately embedded. Sections were cut at 5 iim and
in most cases multiple levels were cut in order to
reach the middle of the stalk. Sections were stained
with haematoxylin and eosin (H & E); and in order to
look for vascular invasion the following stains were
also used - elastic-van Gieson (EVG) to show

collagen, muscle and elastic fibres,'3 and picro-
Mallory's stain (PM) to show fibrin, muscle and
collagen,'4 and immunohistochemical methods for
Factor VIII related antigen (FVIII RAG) (Dako
Ltd, High Wycombe, Bucks) collagen 4 protein (C4)
(Bio-Nuclear Services Ltd, Reading) and Ulex
Europaeus agglutinin type 1 (UEA-1) (Dako Ltd).
The immunohistochemical procedures were

performed with the usual controls and conditions.
Details of the methods, reagents and features
demonstrated are given in Table 1. For assessment
and interpretation of vascular invasion the slides
were examined by both pathologists without prior
knowledge of eventual outcome. In four cases where
there was observer variation the slides were scrutin-
ised and discussed by both pathologists using a
discussion microscope.

Results were analysed statistically using Fisher's
exact test. A positive outcome was defined as
recurrent carcinoma at follow up (12-60 months) or

Dukes's C (nodal) disease at operation. A negative
outcome was recorded when the patient was alive and
well at follow up, died of unrelated disease, was free
of disease at operation, or was found to have only
residual local disease after the initial incomplete
endoscopic removal.

Results

Three hundred and sixty seven endoscopically
removed colorectal polyps were examined; 34 of
these were complicated by invasive carcinoma
(9.2%).
The course of the 34 polyps with carcinoma (one in

each patient) is summarised in Table 2. Fifteen,
judged to have had either a doubtful or incomplete
excision, went to surgery. Residual tumour was
found in eight patients: six Dukes's A, one Dukes's B
signet-ring carcinoma, one Dukes's C with serosal

Table 1 Details ofimmunohistochemistry

Antibody FVIII RAG C4 UEA-1

Type Polyclonal Polyclonal Polyclonal
Pre-treatment 0-1% Trypsin in TRIS 20 min 0-5% pepsin in 0.01 mol 0-1% Trypsin in TRIS

HC1 120 min 20 min
Endogenous 0-3% H2 02in _Nil
peroxidase Methanol 15 min
blocked
Dilution of 1' antiserum 1:50
Type and Peroxidase conjugated
dilution of Swine-anti-rabbit ,rabbit immunoglobulins
2° antiserum to UEA-1

1:50
Procedure Peroxidase-antiperoxidase Peroxidase-antiperoxidase Indirect peroxidase
Feature demonstrated Endothelial cells of veins Basement membrane Endothelial cells of veins

and lymphatics

1386



Malignant polyps ofcolon and rectum 1387

Table 2 Details of34 cases of invasive carcinoma. Follow up period one tofive years

6 Dukes's A, AW (1*)

X residual carcinoma 1 Dukes's B (signet ring)t

1 Dukes's C, AW (*)
15 incomplete excision..15 surgery

1
7 no residual carcinoma, AW (1*)

19 complete excision-- 17 no further treatment-- 1 metachronous colonic Ca (lt)
1 recurrent colonic Ca, A (*)
2t unrelated causes

>K ~~~~13AW
2 surgery 2 Dukes's C, AW (2*)

*vascular invasion identified, t died; AW Alive, well

involvement and metastasis in one of three lymph previous polypectomy. The former developed the
nodes. The Dukes's A and C patients are alive and recurrence at the site of previous polypectomy and
well at 24-62 months; the Dukes's B case died of was again locally treated. In the interim carcinoma of
carcinoma at 10 months. Seven had no residual the stomach was diagnosed and treated conserv-
tumour and all these are well at 12-56 months. atively. Two further patients had colonic resections

Nineteen patients were judged to have had because of the presence of venous and or lymphatic
a complete excision on conventional criteria. invasion and both specimens contained Dukes C
Seventeen had no further treatment; two dying of carcinoma. There was no residual local tumour but
unrelated causes (without evidence of colonic neo- metastatic carcinoma was found in one of eight and
plasm) while another two developed colorectal one of four local lymph nodes. These two patients are
carcinoma at 14 and 16 months, the latter patient has alive at 10 and 24 months.
since died of disseminated carcinoma secondary to a The histological parameters and outcome of the
second colonic primary at a site distant to the carcinomas are summarised in Table 3. Venous and

Table 3 Histological features and outcome of invasive carcinoma

No
operation

NEOM at (recurrent
Variable Paraneter N 0 Duikes's AIB Dukes's C operation tiumour)

1 Size <20 mm 16 47-0 2 1 5 8 (1)
2(-29 mm 9 26-5 2 1 1 5
>30mm 9 26-5 3 1 1 4(1)

2 Depth of insasion (}4mm 22 64-7 4 1 4 13 (1)
5-9mm 7 20-6 2 - 3 2(1)
>10mm 5 14-7 1 2 - 2

3 Degree ot Well 4 11-8 - - 1 3
differentiation Moderate 29 85-3 6 3 6 14 (2)

Poor 1 2-9 1

Complete excision and 3 8X8 - 2 - 1 (1)
vascular insvasion

Incomplete excision and 3 8X8 1 1 1
sascular insvasion

Complete excision and 16 47.0 - - - 16 (1)
no sascular invasion

Incomplete excision and no 12 35-2 6 - 6 0
sascular invasion

NEOM No evidence of malignancy
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Table 4 Details ofspecial stains in individual cases with positive vascular invasion

Vessel Completelness
Case no H & E PM EVG UEA FVIII C4 invaded ofexcisioni Outcomne

1 + + + + + - Vandv ARNEOM
2 + + - - - - V SC Dukes'C
3 - - + + + + Vandv - APR Dukes'A
4 + + - + + + v + Recurrent cancer
5 + + - - - V + SC Dukes'C
6 + + + - - V and L + AR Dukes'C

V - venous invasion; L - lymphatic invasion; v - vascular invasion; AR - anterior resection; APR - abdomino-perineal resection;
SC - segmental colectomy.

or lymphatic invasion was seen in six cases (17.6%)
being present within the submucosal vessels con-
tained within the stalk. In three cases this was present
in polyps where the malignanacy was regarded as
having been incompletely excised and in three as
completely excised asjudged by conventional criteria.
The fine vasculature within the lamina propria was
far more difficult to discern, being delineated
primarily with the immunostains. There was no
identifiable tumour invasion within these vessels. On
the H& E five cases were positive and this finding was
confirmed by at least one positive special stain
(Figs. 1,2). One further case had four positive special
stains but absence of clear invasion on H & E; this
was regarded as positive for venous and or lymphatic
invasion. In two cases, however, isolated positive
special stains were seen and these were regarded as
false positives. A summary of the results of the
special stains is found in Table 4.

In general the EVG was the easiest stain to
interpret, as it highlighted the elastica of larger
vessels, but this only confirmed three cases and
helped identify one further case. Although veins and
arteries were delineated from the surrounding
stroma, stromal fibrosis did pose a problem with
regard to smaller vessels possessing little or no
elastica (Fig. 3). The latter was also a problem with
the PM stain, and here vessel walls were even less
well delineated. No fibrin thrombi were seen in any of
the cases with obvious vascular invasion.
The immunostains were disappointing. They were

more difficult to interpret and only confirmed three
cases. They outlined small submucosal vessels in
addition to the larger veins and arteries highlighted
by the EVG. The FVIII RAG did not stain as many
vessels as C4 or UEA-1. In many places fragmenta-
tion of vessel walls and fibrosis/destruction resulted
in very patchy staining.
The UEA-1 consistently showed mural and

mucosal vasculature with very little background
staining (Fig. 4). The main drawback was its lack of
specificity, with concurrent positive staining in red

cells, muciphages, and some of the dysplastic and
malignant epithelial cells. The C4 showed basement
membranes in vessels of the lamina propria and
submucosa, with little background staining. Its use-
fulness was limited by the fact that gland basement
membrane was also outlined.

In four cases there was obvious venous involve-
ment, the EVG confirming the nature of the structure
invaded. In one case definite lymphatic invasion was
also present. In two cases in addition to obvious
venous invasion there was also smaller vascular
channel invasion in which the nature of the vascular
channel could not be identified with certainty. In two
further cases only small vascular channels were
invaded.

Five of the six cases with vascular invasion had
further surgery. Four had positive findings - that is,
three Dukes's C, one Dukes's A (Table 3). The one
case that did not have further surgery developed
recurrent colon carcinoma at the site of the previous
polypectomy, hence five of the six had adverse results
(83%). Two of the five would have been recom-
mended for further treatment as excision was
thought to be incomplete. The three with moderately
differentiated carcinoma clear of the excision plane
on initial polypectomy would not, however, have had
a further operation.

Statistical analysis using Fisher's exact test showed
that vascular invasion was an adverse prognostic
factor both for completely removed (p=0.0041) and
for all malignant polyps whether or not completely
removed (p=0.0044). Other factors - that is, type of
polyp, degree of differentiation, site (colonic v
rectal), depth of invasion, and size did not correlate
with outcome.

Discussion

There have been several studies reviewing the
pathology, management, and outcome of endo-
scopically resected malignant colorectal polyps''-2
and the criteria upon which complete resection can
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Fig. 2
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Fig. 3 Fig.4

Fig. 1 Small submucosal vascular channel within the main body ofa polyp. H & E.
Fig. 2 Small lymphatic channel within the deep portion of the stalk ofa polyp distended by a denocarcinoma. H & E.
Fig. 3 Tumour distending a small vein within the submucosa ofthe main body ofa polyp. EVG.
Fig. 4 Same vein as in Figure 3 showing intravascular tumour. UEA-J.
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be ascertained have been the subject of debate. The
reported series have stressed the need for meticulous
preparation, orientation, and sectioning of the
material,' and the heavy dependence on the accuracy
of histological reporting. There were no recurrences
in Morson's prospective study of 46 patients over a
five year period treated by polypectomy alone, using
the criteria of a resection line clear of tumour cells
and a well or moderately differentiated carcinoma.
Others, however,' have reported a recurrence rate of
21% using the same criteria for resection; similar
figures for recurrence are given by Colacchio.6 These
compare with our findings of four recurrent tumours
in 19 (21%) considered fully resected by conventional
criteria. This recurrence rate is unacceptably high if
the patient is fit for surgery.

Neither Morson nor Cooper commented on the
prevalence of vascular - that is, venous and or
lymphatic invasion. Others, ""' however, suggest
that venous and or lymphatic invasion should also be
considered as an additional adverse prognostic
feature indicating the need for further treatment.

In this study we have paid particular attention to
the identification of vascular invasion. The finding of
six of 34 (17-6%) is higher than that found in other
series"h and may reflect a more extensive and careful
search. We would agree with Morson that meticulous
histological preparation is of the utmost importance,
and emphasise the need to examine multiple levels.
Blundell'" described one case where multiple sections
through a block revealed vascular invasion not seen
on the original levels, and as a result of this further
surgery was carried out. Talbot"6 noted vascular
invasion in 20% of (surgically removed) Dukes's A
rectal carcinomas, claiming that simple laboratory
methods provided ready and easy detection. He
noted, however, that this did not alter the prognosis
of Dukes's A lesions, in stark contrast with Dukes's B
and C where the prognosis worsened. This does not
appear to be the case for malignant colonic polyps,
and Riddell" suggests that this may indicate an
inherently more aggressive neoplasm.

In our study, of the four polyps 'wrongly' allocated
to the completely resected group, vascular invasion
was apparent in three. Therefore, there was evidence
on the initial resection material that excision was
likely to be incomplete. Of the six subjects with
vascular invasion, five had residual disease, of which
three were Dukes's C carcinoma (Tables 2,4).
Only in one of these was lymphatic invasion posit-
ively identified. Both this case and one other had
additionally overt venous invasion. The remaining
Dukes's C carcinoma showed only small vessel
invasion. Although in four cases venous invasion was
demonstrated none have developed blood borne
metastases. This suggests that vascular invasion, if

present, is associated with a poor outlook - a point
emphasised by Stamm. He reviews 10 cases of
invasive carcinoma occurring at the tip of polyps with
evidence of lymphatic invasion away from that site.
Only four of his polyps were poorly differentiated.
Similarly, in our study, de-differentiation was not a
feature of those polyps associated with vascular
invasion. Only one of our polyps had poorly differen-
tiated carcinoma and this was incompletely excised
and associated with local recurrence. Unlike other
observers we did not find that site of the lesion
(colonic i' rectal), the external appearance (sessile i

pendunculated),'4 the depth of invasion,+ or the
tumour size accurate predictors of outcome, only
venous and or lymphatic invasion correlated with
outcome.

Recognition of vascular invasion"s' by the pathol-
ogists, while requiring meticulous histological
examination is nevertheless subject to a number of
problems - for example, observer variation, sampling
error, artefact, etc.
While in the past EVG has been used as a marker

for large vessels, its value in identifying tumour
invasion is limited especialy with regard to smaller
vessels.

Although there are several immunohistochemical
markers available for looking at veins and lymphatics
with conflicting results,2025 the combination of H & E
and EVG stains will usually indicate the presence of
vascular invasion. Where there is a discrepancy
between these two stains additional immunohisto-
chemical stains may be helpful in deciding one way or
the other. Similar findings have been recently
reported in an investigation of breast carcinoma.2
Care in the trimming and embedding of all resected

polyps with meticulous examination of the sections at
multiple levels is essential. Where invasive carcinoma
is present both H & E and EVG stains are required.
The extra work involved is not excessive as the
number of polyps with invasive disease is small.

In conclusion we have found that venous and or
lymphatic invasion are significant criteria when
assessing the completeness of polyp excision. An
active search for these additional features in
malignant polyps is essential and when present
colonic resection is indicated.

We are grateful to Mrs V Griffiths for typing the
manuscript and Christopher Davies TEC and
Michael J Chard FIMLS for technical assistance.
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