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Patterns of lymphatic spread in rectal cancer.
A topographical analysis on lymph node metastases
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Abstract

The presence of lymph node (LN) metastases is the most important prognostic factor in rectal cancer. The exact LN status can
only be known when an extended lymph node dissection (LND) has been performed, a process not routinely performed. If the
likelihood of LN metastases can be more accurately assessed preoperatively, then an optimal multimodality treatment plan can be
established. 605 patients with primary rectal cancer operated upon with wide LND (D3 level) were analysed for LN metastases
combining topographical localisation and morphological features of the tumour. More distal rectal tumours tend to more LN
metastases and more lateral lymphatic spread. Tumours >3 cm show more LN metastases compared with those smaller than 3 cm.
Depth of bowel wall invasion is strongly related to the presence of LN metastases. The peritoneal reflection has no discriminating role
in the mode of spread. Intra-operative assessment by the surgeon for presence of LN metastases is not reliable. When localisation,
depth of bowel wall invasion and diameter of a rectal tumour are known, a likelihood of LN metastases can be assessed pre-

operatively, not intra-operatively. © 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction

The most important prognostic factor at present for
survival after surgery for rectal cancer is both distant
metastases and lymph node (LN) involvement. Since the
basic publication of Grinnell [1] on the pattern of lym-
phatic spread of rectal cancer, various studies have been
published on this subject. The early investigations focused
on central spread of lymphatic metastases; later reports
also emphasised local and lateral spread and the need for
LN clearance [2—4]. The need for extended lymph node
dissection (LND) is not accepted worldwide. There is no
proof of a better locoregional control or survival and
morbidity appears to be higher [5]. In the National
Cancer Center Hospital, Tokyo, Japan, extended LND,
upward and lateral, and en-bloc resection with the pri-
mary tumour is performed for invasive adenocarcinoma
(i.e. beyond the proper muscle layer) of the rectum as a
standard procedure. The surgical team meticulously
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manually dissects every fresh specimen and the LNs are
mapped according to number and topography. This
very comprehensive method enabled us to update and
analyse the topographical anatomy of metastatic LNs in
relation to those aspects of the primary tumour, which can
be documented before surgery. This can be of help to
predict more accurately for each individual patient the
possibility, location and extent of lymph node metastases.

2. Patients and methods

In order to investigate the incidence, level and mode
of spread of lymph node metastases, 837 patients with
extended LND for primary adenocarcinoma of the rectum
between 1974 and 1990 at the National Cancer Center
Hospital, were reviewed retrospectively. Patients with
distant metastases were included in this study only when
a maximum effort had been made to remove the pri-
mary lesion together with regional or more distant LNs
in case these metastases were considered resectable and
the primary operation, therefore, was carried out with
curative intent. Cancers confined to the mucosa were
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excluded because of the total lack of lymph node invol-
vement in this series. Also excluded were patients with
synchronous double cancers of the colon and/or rectum.
In total, 605 patients were eligible for the analysis. In
Japan, codes for the extramesenteric LN of the rectum
are based on their localisation in relation to the internal
and external iliac arteries as described in the rules of the
Japanese Research Society for Cancer of the Colon and
Rectum [6]. The same applies for the intramesenteric
nodes, along the superior rectal arteries and inferior
mesenteric artery. The LN are grouped into four levels,
ranging from N1 (nearest) to N4 (most distant) according
to their localisation and distance from the primary
tumour; the approach is similar to that applied for the
epirectal and pararectal, distal intermediate, proximal
intermediate and central LN. The extent of LND is
divided into four grades (D0-D3) according to the level
of LN dissected, whereby DO is incomplete dissection of
N1 level LN, D1 complete dissection of N1 level nodes,
D2 complete dissection of N1 and N2 level nodes and D3
complete dissection of N1, N2 and N3 level nodes. A D3
resection therefore implies para-aortic and paracaval
stripping performed up to the level of the inferior margin
of the transverse duodenum. Complete dissection of N4
nodes is not considered resection aimed for cure, although
sometimes these LN are biopsied for intra-operative
confirmation of metastatic spread. Extensive LND (D3
resections) implies removal of all fatty tissue containing
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lymphatics and LNs around the major abdominal and
pelvic arteries (i.e. aorta below the level of the inferior
margin of the transverse duodenum, inferior mesenteric
artery (IMA), superior rectal artery (SRA), common
iliac arteries and internal iliac arteries and their bran-
ches). The LNs of the external iliac and inguinal region
are dissected only when LN metastases were suspected.
The rectum was defined as lying below the upper edge of
the second sacral vertebra, as can be observed on the
barium-enema films, and was divided into three regions
for analysis depending on the localisation of the tumour
(as determined during surgery): when the tumour was
located above the peritoneal reflection (PR) the region
was called Ra (n=133), when located below the PR it
was called Rb (n=373) and when located at the level of
the PR (meaning 1 cm above and below), the region was
called Rpr (n=99) (Figs. 1 and 2).

After surgery, all LNs were dissected from the fresh
specimen and their localisation and number mapped. This
approach yields an exact topographical representation of
the LN combined with their number. All dissected LNs
were evaluated by the surgeons for suspicion of meta-
stases. Finally, all specimens and LN were examined
histopathologically. Sensitivity, specificity, positive and
negative predictive value and accuracy could be calcu-
lated. An analysis was performed of the localisation of
the main tumour load in relation to bowel cir-
cumference, mesenteric (anterior), anti-mesenteric (pos-

\/

252

280

282

/\\

216 Para-aortic

253 Root of interior mesenteric artery
252 Peripheral inferior mesenteric artery
280 Bifurcation aorta

261 Middle rectal artery

262 Root of middle rectal artery

271 Inferior rectal artery

272 Superior vesical artery

292 Inguinal region
293 Common iliac artery
261 282 Obturator artery
/\ v Ing. Lig: Inguinal ligament

Fig. 1. Coding of the lymph nodes of the rectum (extramesentric) (Japanese Research Society for Cancer of the Colon, Rectum and Anus).
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Fig. 2. Regions of the rectum (according to the Japanese Research
Society for Cancer of the Colon, Rectum and Anus). Ra, rectum
above peritoneal reflection; Rpr, rectum at peritoneal reflection; Rb,
rectum below peritoneal reflection.

terior), lateral (left or right) or circular as well as dia-
meter of the tumour (<3 cm, between 3 and 6 cm and
>6 cm). As far as tumour histopathology is concerned
analyses of depth of penetration (submucosal=sm,
proper muscle layer=pm, subserosal=ss (called al
below the PR because of lack of serosa), serosal=s (a2
below PR) and invading surrounding structures=si (ai
below the PR)) were performed. In relation to localisa-
tion in segment and site in circumference of the primary
tumour, the mode and level of spread were analysed
(upward, lateral (unilateral or bilateral) or combined
upward and lateral). Upward spread was defined as
spread in the para-rectal direction, i.e. along the super-
ior rectal and inferior mesenteric arteries. Lateral spread
follows the middle rectal, obturator, external and inter-
nal iliac arteries. Furthermore, a separate group of
those patients with massive metastases was dis-
tinguished (n=38). Differences between the various

Table 1
Incidence of lymph node (LN) metastases

913

groups were tested for statistical significance using the
Chi-square test.

3. Results

Staging according to Turnbull’s modification of
Dukes’ classification yielded stage A in 133 patients, B
in 178, C in 226 and D (operated with extended LND
with curative intent) in 69 patients. 3 patients had ingu-
inal metastases, all with the primary localisation at the
anus; and they were not included in further analyses,
because they represent a separate route of lymph node
metastatic spread (downward, extramesenteric). Of the
69 patients with distant metastasis, 62 had positive
nodes, thus leaving in total 288 patients with lymph
node metastases (47.6%) eligible for this study.

In total, 19854 LN from 605 patients (average 32.8
per patient) were examined revealing 1510 (7.6%) with
metastatic involvement in 288 patients (average 5.2 per
patient). Of all the LN examined, therefore, 18344
(92.4%) were tumour-free.

For the separate regions of the rectum, 56 patients out
of 133 (42.1%) with nodes in the Ra region had meta-
stasis in an average of 3.1 (range 13-1) nodes. For the
Rpr region, 54 patients out of 99 (54.5%) had an aver-
age of 6.4 (range 44—1) nodes and for the Rb region 178
patients out of 373 (47.7%) had an average of 5.5 (range
84-1) metastatic LN (Table 1).

The incidence of LN metastasis along the inferior
mesenteric artery (IMA) was 14.2% for the whole rec-
tum, only 0.3% of which were at the root of the IMA.
In contrast, the incidence of metastatic nodes along the
MRA was 11.1%, the majority of which (9.6%) were
located at its origin from the internal iliac artery. Sur-
prising was the relatively large number of positive LN at
the level of the obturator artery (6.0%, overall), the
majority being attributable to tumours located below

Para-rectal r-IMA p-IMA+SRA Para-aortic Ao.bif. CIA EIA IIA Inguin. r-IMA p-MRA OA IRA

Ra (n=133)

n 56 - 16 - - - - - - 2 - - -

Y% 42.1 - 12.0 - - - - - - 1.5 - - -
Rpr (n=99)

n 54 1 20 - - 3 8 - - 6 - 3 1

Y% 54.5 1.0 20.0 — — 3.0 8.1 - - 6.1 — 3.0 1.0
Rb (n=373)

n 162 1 48 19 2 13 17 28 3 50 9 33 1

Y% 434 0.3 12.9 5.1 0.5 3.5 4.6 7.5 0.8 134 24 89 0.3

r-IMA, root of inferior mesenteric artery; p-IMA, peripheral inferior mesenteric artery; Ao.bif., aortic bifurcation; CIA, common iliac artery;
external iliac artery; ITA, internal iliac artery; Inguin., inguinal region; r-MRA, root of middle rectal artery; p-MRA, peripheral middle rectal artery;
OA, obturator artery; IRA, inferior rectal artery; Ra, rectum above peritoneal reflection; Rpr, rectum at peritoneal reflection; Rb, rectum below

peritoneal reflection.
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Table 2
Incidence of lymph node (LN) metastases according to mode of spread (n=285)
Only pararectal SRA +p-IMA r-IMA /para-aortic Lat. and upw. Lateral alone Massive
Ra (n=156) 41 12 1 2 - -
Rpr (n=54) 30 14 2 4 1 3
Rb (n=175) 82 16 4 55 13 5
Total 153 42 7 61 14 8
% 53.7 14.7 2.5 21.4 49 2.8

SRA, superior rectal artery; p-IMA, peripheral of inferior mesenteric artery; r-IMA, root of inferior mesenteric artery; Lat., lateral spread; Upw.,
upward spread; Ra, rectum above peritoneal reflection; Rpr, rectum at peritoneal reflection; Rb, rectum below peritoneal reflection.

the peritoneal reflection (5.4%, overall; 8.9% in the Rb
region).

For Ra tumours, node metastasis was found in 54.1%
of cases in the pararectal and IMA regions (upward
spread), but there were only two (1.5%) occurrences of
LN exhibiting a different mode of spread: both were at
the root of the middle rectal artery (lateral spread).
Pararectal and IMA metastases were found in 75.8 and
56.6% for the Rpr and Rb regions, respectively. It is,
however, noted that the incidence of positive nodes
representing the lateral spread was high in the Rpr and
Rb regions: 21.2 and 41.8%, respectively.

The distribution according to the route of metastatic
dissemination (Table 2), reveals that the incidence of
only pararectal metastatic spread was 53.7%, 14.7%
along the SRA and peripheral IMA, and 2.4% at the
root of the IMA/para-aortic. Combined lateral and
upward spread was found in 21.4%, only lateral in
4.9% and massive metastases in 2.8% of cases. For each
region separately, the percentage of patients with only
upward spread decreased as the distance of the tumour
from the anal verge increased, meaning that other
routes of spread became important. Lateral spread
alone did not occur in the Ra region. Only 2 cases out of
56 (3.6%) exhibited combined lateral and upward
spread; both were unilateral metastases and both
tumours were located low in the Ra region. In contrast,
for the Rb region, the tumours showed a higher inci-
dence of lateral spread alone (13 out of 175, 7.4%) and
combined mode of spread (55 out of 175, 31.4%). The
68 tumours in the Rb region exhibiting lateral spread
caused 60.6% unilateral and 39.4% bilateral metastases.

Smaller tumours (<3 cm) are associated with a lower
incidence of lymph node metastases (22.7%) compared
with tumours 3 cm and over (53.2%, P<0.001). In the
three separate regions, higher incidences of metastasis
along the SRA, only lateral spread and combined
upward and lateral spread were found for tumours >3
cm (Table 3). For upward spread, no relationship could
be demonstrated between the incidence of central LN
(root IMA /para-aortic) and tumour size.

Lateral spread occurred only in antimesenteric or cir-
cular tumours in the Ra region, although the figures are
too small to be conclusive. As for the sites of lymph

Table 3
Incidence and way of spread of lymph node (LN) metastases in rela-
tion to tumour diameter (n=602)

<3 cm 3-6 cm >6 cm

Ra (n=133)
Positive/total (%) 8/35 (22.9) 34/71 (47.9) 14/27 (51.9)
Only pararectal 8 24 11
SRA/p-IMA - 7 6
r-IMA/para-aortic ~ — 1 -
Upw./lat. - 2 -
Lateral alone - - -
Massive - - -

Rpr (n=99)
Positive/total (%) 0/1 32/56 (57.1) 22/42 (52.4)
Only pararectal - 17 15
SRA/p-IMA - 11 5
r-IMA/para-aortic ~ — 1 1
Upw./lat. - 2 3
Lateral alone - 1 -
Massive - - 3

Rb (n=373)
Positive/total (%) 19/84 (22.6)  89/195 (45.6)  76/94 (71.3)*
Only pararectal 13 43 26
SRA/p-IMA 1 10 5
r-IMA /para-aortic 1 1 2
Upw./lat. 2 27 26
Lateral alone 2 6 5
Massive - 2 3

r-IMA, root of inferior mesenteric artery; p-IMA, peripheral inferior
mesenteric artery; SRA, superior rectal artery; Upw., upward spread,
Lat., leteral spread; Ra, rectum above peritoneal reflection; Rpr, rec-
tum at peritoneal reflection; Rb, rectum below peritoneal reflection.

4 Chi-square: P<0.001 between tumours smaller or >3 cm.

node metastasis, mesenteric localisation seemed less
common (25.9%) compared with the antimesenteric
(48.8%), lateral (37.5%) and circular (56.0%) locations.
For Rb tumours, a preference for unilateral versus
bilateral could be demonstrated for the antimesenteric
and mesenteric locations, but not for the lateral and
circular tumours (Table 4).

A more specific look at this relationship reveals the
large number of nodes representing combined and lat-
eral spread both in the whole group and in the group of
lower rectal cancers, in particular; in the latter, no real
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Table 4
Incidence of lymph node (LN) metastases and mode of lateral spread
in relation to tumour site (7= 602)

Table 5
Level of spread of lymph node (LN) metastases in relation to tumour
circumferential site (n=285)

Mesenteric  Antimesenteric  Lateral Circular Mesenteric Antimesenteric Lateral Circular
Ra (n=156) Ra (n=156)
Pos/total 7/27 20/41 15/40 14/25 Only pararectal 3 16 13 9
% 25.9 48.8 37.5 56.0 SRA/p-IMA 4 2 3
Unilateral - 1 - 1 r-IMA/para-aortic ~ — - - 1
Bilateral - - - - Upw./lat. - 1 - 1
Rpr (n=54) k/la;:?vlealone : : : :
Pos/total 7/13 11/23 11/22 25/41 0.5
% 53.8 47.8 50.0 70.0 "
Unilateral 2 - 2 3 Rpr (n=54)
Bilateral 3 3 3 | Only pararectal 4 7 5 14
SRA/p-IMA 1 4 4 5
Rb (n=175) r-IMA /para-aortic 1 - - 1
Pos/total 44/88 51/105 57/129 23/48 Upw./lat. - - 2 2
% 50.0 48.6 44.2 47.9 Lateral alone 1 - -
Unilateral 12 14 10 7 Massive - - - 3
Bilateral 4 8 10 6 Rb (n=178)
Ra, rectum above peritoneal reflection; Rpr, rectum at peritoneal Only pararectal 199 25 29 9
reflection; Rb, rectum below peritoneal reflection; pos, positive. SRA/p-IMA 6 3 5 3
r-IMA /para-aortic 1 - 2 1
Upw./lat. 14 16 17 8
. . Lateral alone 4 5 3 1
preference for mode of spread according to tumour site Massive N 5 | 5

could be distinguished (Table 5).

Table 6 shows the incidence of lymph node metastasis
in relation to the depth of bowel wall penetration. Of
interest is the observation that there seems to be a ten-
dency toward more LN metastases as the depth of
penetration increases; it becomes statistically significant
when the proper muscle layer is reached. This confirms
once again that the incidence of LN metastasis is
directly related to the depth of bowel wall invasion.

No correlation could be found between the mode of
spread and level of spread, except for the fact that Rpr
and Rb tumours spread to a higher N level (Table 7).

Of the 288 node-positive patients, the surgeon cor-
rectly staged 251 macroscopically. Understaging occur-
red in 37 cases. When no metastatic LN could be found
(n=317), 199 patients were correctly staged and 118
patients overstaged by the surgeon. As far as the
macroscopic assessment by the surgeon as to whether
the nodes were tumour-bearing is concerned, the final

SRA, superior rectal artery; r-IMA, root of inferior mesenteric artery;
p-IMA, peripheral inferior mesenteric artery; Lat., lateral; Upw.,
upward; Ra, rectum above peritoneal reflection; Rpr, rectum at peri-
toneal reflection; Rb, rectum below peritoneal reflection.

microscopic pathological evaluation revealed an accu-
racy of 74.3%, with a sensitivity of 87.1% and a speci-
ficity of 62.7%. The negative predictive value (NPV)
was calculated 84.3%, whereas the positive predictive
value (PPV) was 68.0%.

4. Discussion

There is still considerable controversy about the
amount of tissue to be resected, i.e. the extent of resec-
tion with respect to the regional lymphatics and LNs. It
has been demonstrated, in both clinical [7] and animal

Table 6
Incidence of lymph node (LN) metastases in relation to depth of invasion (n=605)
Ra Rpr Rb Total % pos LN
n Pos LN % n Pos LN % n Pos LN %
sm 12 0 0 - - - 32 3 9.4 6.8
pm 30 6 20.0 9 3 333 93 32 34.4 31.1
ss/al 34 18 52.9 26 13 50.0 88 38 43.2 46.6
s/a2 55 32 58.2 56 34 60.7 134 87 64.9 62.4
Invasive 2 0 - 8 4 50.0 26 18 69.2 61.1
Total n 133 56 99 54 373 178

sm, submucosal; pm, proper muscle layer; ss, subserosal; al, rectum ‘subserosal’; s, serosal; a2, rectum subserosal’; Ra, rectum above peritoneal
reflection; Rpr, rectum at peritoneal reflection; Rb, rectum below peritoneal reflection.
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Table 7
Level of spread according to mode of spread (n=605)

Rectum Ra Rpr Rb

Upward
nl 153 40 30 83
n2 83 15 15 53
n3 15 1 5 9
n4 23 - 3 20
Lateral
nl 2 - 2
n2 45 1 42
n3 16 - 5 11
n4 19 - 3 16
Combined upward and lateral -
nl - -
n2 40 - 1 37
n3 13 - 4 9
n4 19 - 3 16

Ra, rectum; rectum above peritoneal reflection; Rpr, rectum at peri-
toneal reflection; Rb, rectum below peritoneal.

studies [8], that inadequate removal of tumour cells in
lymph vessels and/or LNs can contribute to the devel-
opment of recurrent colorectal cancer growth. The basic
question remains, however, whether LN metastasis
represents distant spread of disease or is still locor-
egional. If one accepts the latter theory, LND appears
to be logical and should be done as radically as possible.
In this way, one might prevent this secondary spread of
cancerous cells by removing the LN and lymphatics.
Although no circumstantial evidence is available that
LND in solid cancer surgery has a beneficial impact on
survival, it has been demonstrated to increase local
tumour control [9]. Reports on local recurrence in rectal
cancer remain conflicting, varying between 3 and 50%,
but the cause of these differences is probably related to
different interpretations of the definition of local recur-
rence and the use of different surgical techniques and
definitions [10]. Concerning technique, this has already
been demonstrated by Heald and colleagues [I11].
Reports on the pattern of recurrence after LND show
less local and pelvic recurrence [12], which supports the
conclusion that some of the ‘recurrent disease’ after
minimal resection might very well be residual disease
rather than true recurrence.

An exact analysis of the topography and mode of
spread is difficult, because such an analysis should
include all LNs in the drainage area of the tumour.
Grinnell’s analysis of lymphatic metastases is still con-
sidered to be the standard work and his average number
of 45 LN harvested per specimen (using the fat clear-
ance technique, explaining his higher average number of
LN per specimen) is evidence of his meticulous methods
[1]. However, his specimens were surgical resection spe-
cimens which were, for his time, extensive but with
relatively little lateral tissue in the pelvis. He himself

already recognised this as a handicap, making it there-
fore not comparable to the extended LNDs performed
in this study.

Any analysis regarding the number of involved LN,
as already stated, is dependent on many different tech-
niques, which might account for the large variations in
the data available. Durkin and colleagues [13] showed
that the use of fat clearance for pathological examina-
tion of cancer of the breast was superior to manual dis-
section, for both the number and the diameter of the
LN. Later, more authors showed the superiority of the
fat clearance technique also for colorectal cancer [14—
17]. It was even suggested that when less than 13 LN are
detected after manual dissection and the tumour is
staged node-negative (Dukes’ B), fat clearance should
be performed as well [18]. Hermanek and colleagues [19]
reviewed gross dissection and clearing techniques and
noticed that the mean number of LN obtained by gross
dissection of the rectum varied between 3.1 and 31.9.
With clearance techniques, the number was higher, as
was to be expected, and varied between 16.4 and 68.
They proposed two programmes for pathological
examination, one minimal and one extended, depending
on the interest and funding possibilities of the institu-
tion. The main advantage of the fat clearance technique
is that it yields a large number of LN, even nodes only 1
mm in diameter which have been shown to harbour
cancerous deposits [20]. Arguments against this tech-
nique are that it is time-consuming (and therefore not
practical in the clinical setting) and expensive. In this
respect, it remains important to realise that there is still
not really a standardised method for lymph node sal-
vage from surgical specimens and this can be held
responsible for the differences in staging, which makes
comparison between different institutes hazardous, if
not impossible [21].

Our finding of a 47.6% incidence of LN metastases is
comparable to previous reports from the NCCH [5]; for
the three separate regions of the rectum, too, there
seems to be little difference in incidence. Distal tumours
have a greater tendency toward lateral spread. The
tumour location in relation to the peritoneal reflection
for identification of different types of rectal tumours is
not very specific as far as LN metastasis is concerned.
Tumours located at the level of the peritoneal reflection
already have an increasing tendency towards lateral
spread. Our findings, however, as supported by Mor-
ikawa and colleagues [22], clearly show the relationship
between the level of the rectum (low or high) and LN
metastasis.

Our results also confirm earlier findings that the inci-
dence of metastatic LNs at the base of the IMA is rela-
tively low for all regions of rectal cancer. This had
already been reported by Rosi and colleagues [23].
These findings undermine the rationale of a high ligation
of the IMA.
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Intra-operative staging by the operating surgeon is
claimed to be unreliable [24] and confirmed by our
findings that the sensitivity of a surgeon for prediction
of LN involvement was only 87.1%, with a specificity of
62.7%. If macroscopic intra-operative assessment of LN
were considered a tool in deciding to perform a LND,
37% of patients would undergo a LND unnecessarily
and 12.8% of patients would be denied the procedure.

Intra-operative lymphatic mapping appears to be fea-
sible in colorectal cancer, although the sentinel node
concept, which has proven to be of value in breast carci-
noma and melanoma, cannot yet be validated for rectal
cancer [25].

A strong argument against pelvic LND is the very
high rate of bladder and sexual dysfunction compared
with conventional resections, directly related to damage
to the pelvic autonomic nerves. The technique of nerve-
sparing LND might decrease these complications, but it
requires a meticulous surgical technique and accurate
knowledge of the anatomy of the pelvic autonomic ner-
vous system and prolongs operation time significantly [26].

Although, in the early years, endo-ultrasound staging
seemed a very promising method, recently its value has
been questioned—especially its ability to detect meta-
static LN [27]. However, the accuracy of endorectal
ultrasonography for estimation of the depth of invasion
should make it possible to choose the surgical procedure
suitable for each individual patient, taking into account
the possibility of metastatic LNs. The risk for LN
metastases in clinically estimated small tumours, how-
ever, can easily be underestimated by 15% [28].

This analysis again raises some questions about which
surgical technique is to be used in the treatment of rectal
cancer, depending on the preoperative assessment of
whether LN metastases are present or not. Is total
mesorectal excision sufficient in those tumours which
are at a high risk for LN metastases or should radio-
therapy and/or chemotherapy be added? Is total mesor-
ectal excision warranted in rectal tumours located in the
upper third of the rectum, or should these tumours be
treated with either wider LND or in a multimodality (neo-
)adjuvant scheme?

The importance of reliable preoperative staging of
rectal tumours becomes more and more important since
advances have been made in local treatment [29] and (neo-
Jadjuvant treatment [30]. Furthermore, new molecular
biology techniques can detect micrometastases in LN,
previously pathologically examined and staged as NO
[31].

5. Conclusions
Tumour size, location and depth of bowel wall invasion

can help in the prediction of whether LN metastases are
present or absent in rectal cancer. Intra-operative jud-

gement on the presence or absence of LN metastases by
the surgeon is unreliable. At present time, however, our
diagnostic preoperative methods cannot predict the true
behaviour of a malignant rectal tumour concerning
lymphatic spread. In the near future, more accurate
preoperative staging techniques, in combination with
molecular biology techniques, might designate whether
patients with rectal cancer will need a local excision or
wide resection, alone or in combination with (neo-
)adjuvant treatment modalities, depending on the pre-
treatment estimation of LN metastases.
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