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Staging and Surgery for Colorectal Cancer

Ole Kronborg

Staging of colorectal cancer has become increasingly important to select groups of patients for limited or more
extensive surgery, and for adjuvant radiotherapy and chemotherapy. The main treatment is still surgery, but
subgroups may benefit from adjuvant therapy, even accepting additional side effects. Accurate staging is necessary
to define different treatment groups. A critical review is given of the present methods of clinicopathological staging.
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INTRODUCTION

STAGING AND surgical treatment of colorectal cancer (CRC) are
interrelated procedures, resulting in a patient outcome, as
expressed by risk of local and/or distant recurrence of the disease
and chance of cancer-free survival or crude survival [1]. The
outcome is also influenced by other types of treatment and
possibly follow-up after treatment. Defining the stage is only
meaningful when it makes it possible to state a prognosis and
recommend the optimal treatment. Unfortunately, reproducible
criteria of staging are not always available, making it difficult to
compare different treatments in controlled trials; ultimately, the
most accurate staging is not possible before the surgical specimen
has been removed.

Many different systems of staging are in use. In 1988, re-
commendations for clinicopathological assessment and staging
were published by the Colorectal Subcommittee of the United
Kingdom Co-ordinating Committee on Cancer Research, divid-
ing patients undergoing surgery into those having curative or
non-curative operations, or operations which were indeterminate
for cure [2]. In 1990, a critical review was given during the
9th World Congress of Gastroenterology by eight experienced
workers in the field of CRC [3], concluding that it was necessary
to establish an international terminology, which would make it
possible to derive all staging systems according to the needs
of clinicians and to exchange information between hospitals.
Furthermore, it was foreseen that new prognostic factors might
be identified in the near future, making it necessary to change
the staging systems.

Several prognostic factors have already been identified, but
others have not been generally accepted as having any import-
ance. Increasing diagnostic efforts result in more cancers being
detected at an early stage, making limited surgery attractive,
but accurate staging is necessary to avoid insufficient, as well as
too extensive, treatment.

The present paper is a short review of the criticism which has
risen against the most common staging systems, but the review
will also mention prognostic factors, which have not been fully
evaluated. Staging will be discussed before as well as immediately
after surgical treatment, but not during later follow-up and
autopsy.
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DUKES’ CLASSIFICATION

This system is used by most clinicians, but unfortunately the
original staging [4] has been modified by several authors, and
not uniformly. Dukes classified rectal tumours in those not
penetrating the bowel wall and without lymph node metastases
(A), those penetrating the wall, but still without lymph node
metastases (B), and finally tumours with lymph node metastases,
regardless of the depth of penetration of the cancer (C). Stage C
was modified by Dukes in 1935 [5], dividing it in C, with lymph
node metastases near to the rectal wall and C, with lymph node
metastases near to the ligation of the superior rectal artery.

In 1949, Kirklin et al. [6] extended the use of Dukes’ staging
to include the colon, but it has been shown that prognosis may
be different in the colon compared with the rectum in patients
with the same Dukes’ stage [7]. The authors [6] also changed
the meaning of Dukes’ A, now being limited to the mucosa,
whereas B would mean penetrating into the mucosa, but not
through the muscularis propria, and B, penetrating the bowel
wall, including the serosal surface in colonic tumours. This
change of definition in Dukes’ stage A has caused much con-
fusion, because it has been adapted in America but not by
Europeans, who still prefer Dukes’ A to mean cancers which
do not penetrate through the muscularis propria. It must be
emphasised that the definition of CRC includes penetration of
the lamina muscularis mucosa, which has not always been
pointed out in American literature [8] presenting tumours
confined to the mucosa, not mentioning whether penetration of
the muscularis mucosae has occurred; it is believed that tumours
have to penetrate this layer before they are able to spread to
lymph nodes. The conclusion has resulted in overtreatment as
well as insufficient treatment; it is strongly recommended that
tumours not penetrating the lamina muscularis mucosae shouid
be called no more than adenomas with severe dysplasia, and
words like carcinoma in situ and intramucosal carcinoma should
be avoided [9].

In 1954, Astler-Coller [10] subdivided Dukes’ C into C,
meaning regional lymph node metastases, but tumour limited
to the bowel wall, and C, when the tumour penetrated through
the bowel wall with lymph node metastases; however, stage C,
only presents a small part of all CRC [11). In this context, it
should be remembered that degree of invasion may vary in
different parts of the tumour making it mandatory to look at
several sections before deciding whether the muscularis propria
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has been penetrated [12]. Unfortunately, the authors did not
add anything to solving the problem of obtaining a uniform
terminology for Dukes’ stage A.

The previous stagings were based on examination of resected
bowel and adjacent mesentery. In 1967, Turnbull ez al. [13]
introduced a clinicopathological staging which has achieved
worldwide use; he adapted the staging by Dukes [4], but added
a stage D, meaning metastases to distant organs; patients with
unresectable tumours because of parietal invasion or invasion of
neighbouring organs were also placed in stage D. Again, most
Europeans have not used the last distinction, but usually they
mention whether Dukes’ B or C tumour have invaded the
abdominal wall or other organs.

During the past two decades overall 5-year survival figures
after surgery alone have been 70-83% for Dukes’ A, 48-62%
for Dukes’ B and 22-33% for Dukes’ C, using the original
classification, but within the rectum as well as colon [14-17].
The corresponding figures for cancer-free survival have been
82-92%, 64-78% and 35-60%, respectively [7, 14, 15, 17]. It
must be realised that survival figures may vary, depending
upon the thoroughness with which the pathologist looks for
penetration of the bowel wall and lymph node metastases.
Also, S-year survival is sometimes reported after exclusion of
immediate postoperative mortality [14].

The large variations in survival figures suggest that Dukes’
staging is unreliable; however, it is the simplest method today,
and it is questionable whether prognostic discrimination will
improve by using the TNM system, unless clinical and other
than pathological variables are included in the staging procedure
[18, 19].

TNM CLASSIFICAITON

The International Union Against Cancer (UICC) proposed a
clinical classification in 1966, separating colonic and rectal cancer
[18]. However, the proposition was withdrawn and tumours
were then classified by extent of primary tumour (T), condition
of regional lymph nodes (N) and presence or absense of distant
metastases (M) at time of diagnosis, including a pretreatment
clinical classification (TNM) as well as a postsurgical histopatho-
logical classification (pTNM) [20, 21]. A further modification
was made, including a residual tumour classification (R), follow-
ing recommendations by UICC and the American Joint Commit-
tee on Cancer (AJCC) in 1987 [3].

The use of T, (carcinoma in situ) and pT, (intramucosal
carcinoma) has been dissuaded by some authors, because of no
potential for metastases being present [22, 23]. Also, there is no
agreement upon whether infiltration beyond the muscularis
propria in areas devoid of serosa should be classified as pT, or
pT; [23]. Patients with extrarectal invasion without lymph node
metastases have a worse prognosis than those with penetration
of the muscularis propria only [24]. Other unclear definitions
are present within pTNM, making it less than optimal as an
international staging system [23].

Additional prognostic factors are of importance within some
of the pTNM stages and not within others; multivariate analyses
have shown no influence on survival of well-known prognostic
factors like histological type, grade and venous invasion in some
of the substages (25].

Distant metastases as defined within the TNM classification
are traditionally demonstrated by clinical examination, chest
X-ray (tomography), ultrasound of the liver with biopsy of
suspicious lesions and possibly computed tomography of the
abdomen as well as the chest. More recently, radioimmunolog-
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ical techniques have been developed, but sensitivity and speci-
ficity varies, and so far they cannot be recommended for routine
use in the clinic [26-30]. During surgery, the number of
liver metastases in both lobes and tumour burden should be
estimated, ideally by use of ultrasound. Other residual tumours
should also be documented, since both findings are important
for later surgery for metastases and may even be decisive for
inidal portal infusion chemotherapy [31].

ACPS CLASSIFICATION

The Australian Clinico-Pathological Staging System (ACPS)
is based on much information and allows staging, whether the
tumour is treated or not [32]. Clinical, radiological, surgical and
pathological informations are used, and the clinicopathological
stage [A: not beyond muscularis propria, B: beyond muscularis
propria, C: lymph node metastases, D: local tumour remaining
(histological) or distant metastases (clinical or histological)] has
been shown in a prospective study to have a stronger association
with survival than the classic Dukes’ system, the Astler-Coller
modification [33] and other prognostic factors like grade, direct
spread, venous invasion, age and sex, and colonic obstruction
[34].

The pTNM classification may not achieve the same accuracy
as ACPS, when separating the patdents in different groups of
survival [35] and the pTNM system is more difficult to memor-
ise. However, stage A, B and C within ACPS may include
subgroups with different prognoses [36].

CLINICOPATHOLOGICAL PROGNOSTIC FACTORS
Age

It has been suggested that CRC in the young may have a
poor prognosis [37, 38], but others have found no relationship
between prognosis and age [39-42]. Advanced CRC may occur
more often in patients aged less than 40 years old, and poorly
differentiated tumours as well as mucinous and signet cell
carcinomas may be more frequent [37, 38, 43]; however, most
studies suggest that a poor prognosis is related to stage of the
disease at diagnosis and not to a more aggressive type of tumour
[39, 40, 44)].

Increased age is generally believed to be associated with a
shorter survival after diagnosis of CRC. Age itself is probably of
minor importance [45—47] compared with severe complicating
diseases resulting in an increased postoperative morbidity and
mortality [47—49] and therefore decreased long-term crude sur-
vival. Stage distribution seems to be similar to that in younger
age groups [47, 50], but selection bias may be present, because
the general practitioner does not always refer elderly patients
with an advanced stage to hospital [46].

Sex and race
Women seem to have a better prognosis than men [51,
52] and parity also is associated with a longer survival than
nulliparity [S1). Caucasians have a better prognosis than blacks
and this discrimination is significant in univariate as well as
multivariate analysis of a number of other independent prognos-
tic factors [53].

Site of tumour

Site of tumour has been shown to be an independent prognos-
tic factor [54-56]; a decrease in survival has been found when
moving from the right colon to the left colon and rectum (17,
56]; others have found the shortest survival in patients with
tumours in the left colonic flexure [55]. In some studies [54, 57]



Staging and Surgery for CRC

patients surviving radical surgery for Dukes’ B and C colorectal
carcinomas have a better prognosis for tumours in the left colon
compared with those in the rectosigmoid and rectum, but not in
others. The prognosis is worse in the lower part of the rectum
[45, 59, 60].

Size of umour

Size of tumour has questionable independent prognostic
significance [61, 62]; it has been shown not to be related to
regional lymph node involvement, when measuring diameter
and comparing Dukes’ B and C cancers [63]. However, the
tumnour volume has been found to be larger in Dukes’ B cancers
of the rectum [64], supporting the old assumption that small
tumours are the most malignant. A patent with a 10-cm
exophytic tumour may have a better prognosis than a patient
with a 5-cm non-exophytic lesion [62]. On the other hand,
the number of quadrants involved in the rectum predicts the
possibility of curative resection, being less when more quadrants
are affected {45, 65]; this may to some degree be explained by
the relationship between size and mobility of rectal tumours
[65]. In Dukes’ C cancers of the rectum and rectosigmoid,
increasing size led to a worse prognosis as estimated in a
multivariate analysis [60]. In another study [57], in which no
distinction was made between colonic and rectal cancer, tumours
0-3 cm in diameter were followed by a longer disease-free
survival than those greater than 3 cm.

Tumour mobility

Tumour mobility is of prognostic value when evaluated during
digital rectal exploration or during surgery {45, 66-69], S-year
survival being decreased two to four fold, when the tumour is
not mobile [70]. The prognosis in tethered tumours is nearly
the same as for completely fixed tumours in the rectum [45].
However, when rectal tumours are tethered by inflammation
only, they may have the same prognosis as mobile tumours,
provided they are similar according to the presence of other
prognostic factors [68].

Invasion of neighbouring organs

Invasion of neighbouring organs, confirmed by histological
examination, is associated with a poor prognosis {71, 72], which
may to some degree be explained by more frequent lymph node
metastases [60, 73] and more poorly differentiated tumours [71].
This knowledge should not result in separation of adherent
organs instead of én bloc resection, the latter having a better
prognosis [74]. Forty per cent of the patients thought to have
invasion of neighbouring organs, as evaluated by the surgeon,
may only have inflammatory adhesions [73,75]}, and should
certainly not be considered incurable. Malignant fistulas
between the rectum and the genital tract may be followed by
30-50% 5-year survival when treated by radiotherapy and én
bloc resection [76). When surgery consists of no more than
cutting the adhesions to neighbouring organs, the S-year survival
may be zero in those with a histologically confirmed invasion
[77], stressing the need of more aggressive surgery [78].

In the rectum, endoluminal ultrasound examination may be
superior to digital examination in detecting whether the tumour
has invaded perirectal fat and/or neighbouring organs [79-82],
whereas computerised tomography and magnetic resonance
imaging (MRI) are less helpful [83, 84]; however, the method
of MRI has not been worked out finally [85].

577

Acute intestinal obstruction

Acute intestinal obstruction indicates a poor prognosis, partly
due to immediate postoperative complications [86-88] and partly
due to a more advanced stage of the disease than in non-
obstructing tumours [58, 88, 89]. Obstruction is seldom in the
right colon and the rectum, but most frequently in the sigmoid
colon, followed by the left flexure [90]. The majority of patients
are above 70 years old [87].

Tumour perforation

Tumour perforation is associated with early recurrence and a
poor prognosis even after adjusting for Dukes’ stage [58, 91].
The prognostic ability seems to be much higher than that of
acute obstruction [58], but long-term survival may be the
same in patients with acute obstruction associated with tumour
perforation or no perforation. Inadvertent intraoperative perfor-
ation of the tumour also increases the risk of local recurrence
and carries a poor prognosis [92].

Resection margins

Resection margins of at least 2 cm below the macroscopical
appearance of a rectal tumour have been considered adequate
during the past decade [93-96], but most recently it has become
evident that adequate lateral resection margins are of major
importance if risk of local recurrence shall be kept to a minimum
[97]. Lateral spread may be underestimated by the surgeon as
well as the pathologist and may explain the large variation in
risk of local recurrence from one surgeon to another [11]; it may
be as high as 75% if lateral margins are invaded [98]. However,
it is not quite clear whether mesorectal spread is related to the
presence of lymph node metastases [99], which seems to be
the case with distal intramural spread [100]. The presence of
abnormal quantities of sialomycin at one or the other resection
margin may increase the risk of local recurrence and a poor
prognosis in patients with CRC [101].

Tumour differentiation.

The original classification of Broders [102] divided tumours
into four groups, depending on how large a part of the tumour
presented with poor differentiation. Unfortunately, criteria of
differentiation are subjected to large inter- and intra-observer
variations [103], but poorly differentiated tumours usually have
a worse prognosis than moderately and well-differentiated
tumours [104, 105]. It has been recommended that only poorly
differentiated tumours should be defined, reducing the varia-
bility of observations [106]. The presence of a mucinous tumour
component probably has no prognostic value when adjusting
for stage and degree of differentiation, unless it is a signet cell
carcinoma [107]. Nuclear shape as determined by morphometry
may have an independent prognostic significance [108].

Lymph node metastases

The number of these may have the strongest prognostic value,
when compared with the level of lymph node metastases and
depth of tumour invasion in Dukes’ C tumours [109]; it is
possible to separate a subgroup, not penetrating the bowel wall,
with one to four positive nodes, which has a similar prognosis as
some tumours classified as Dukes’ B [110]. However, the
number of nodes detected depends upon surgical technique as
well as the skill of the pathologist [111, 112], and it has been
demonstrated that survival increases when the number of
removed uninvolved nodes increases in patients without positive
nodes [113]. On the other hand, high ligation of the inferior
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mesenteric artery has not been found to improve 5-year survival
in rectal and sigmoid cancer [114], and survival is the same after
left hemicolectomy and segmental colectomy [115] and has
not been proven to be prolonged by extended abdomino-iliac
lymphadenectomy in rectal cancer [116, 117].

Immunohistochemical detection of carcinoembryonic antigen
(CEA) and epithelial membrane antigen (EMA) expression using
indirect immunoperoxidase staining method has not increased
the number of positive nodes and will, therefore, not change
the stage [118]. The optimal dichotomisation seems to be
between one and three and four or more positive nodes, the
latter reducing 5-year survival from 66 to 37% in patients with
colonic cancer [119]. The knowledge about prognostic ability of
number of lymph node metastases in tumours not penetrating
the bowel wall is incomplete [110, 120].

Venous and neural invasion

Detection of tumour cells in the peripheral blood as well as
lymphatic capillaries has no prognostic value [121, 122], whereas
invasion of veins, especially thick-walled extramural veins, is
tantamount to increased risk of liver metastases (60, 123, 124].
The influence on prognosis is independent of Dukes’ stage [125]
and of number of positive lymph nodes. Invasion of intramural
veins alone has no prognostic value [126]; this has been con-
firmed in patients with malignant colorectal polyps, in whom it
is found in 25-50% of cases [127]. Invasion of veins may be
quantitated and a more detailed prognostic selection may be
obtained [128].

Invasion of lymphatic vessels also has an independent prognos-
tic value [129] and is seen more frequently in patients with
venous invasion; incidence and number of positive nodes is also
increased when lymphatic vessels are invaded.

Extramural neural invasion has an independent prognostic
value [60, 124, 130] and is nearly as frequent as venous invasion.
The local recurrence-free S-year survival decreased from 81 to
64%, when neural invasion was demonstrated in specimens with
rectal cancer [131].

Lymphocytic infiliration, tubule configuration and pattern of growth

These were evaluated in a Cox model for rectal cancer by Jass
and coworkers and were allowed to compete with stage-related
parameters in an overall model of pathological prognostic categ-
ories [132]; the parameters selected in the best model were
number of positive lymph nodes, presence of lymphocytic
infiltration and extent of spread through the bowe] wall, resulting
in five prognostic categories. Corrected 5-years survival
decreased from 92 to 36%, when moving from pronounced to
little lymphocytic infiltration [133]. In 1987, a new pathological
classification, therefore, was suggested, based on number of
positive nodes, extent of bowel wall invasion, character of
invasive margin and peritumoral lymphocytic infiltration, which
was claimed to place twice as many patients into groups that
provided a confident prediction of clinical outcome after radical
surgery for rectal cancer [134]; typing of rectal cancer as
mucinous, non-mucinous and signet all gave no additional
prognostic information [135], and the same was true for venous
invasion.

Unfortunately, a Cox analysis provided another prognostic
model for colonic cancer, even if it was superior to that of
Dukes’ [136]; preliminary evaluation of the Jass classification in
another small study [137] suggests that it is too early to rec-
ommend it for routine use.
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Synchronous colorectal neoplasia

Two or more cancers are present in 5% of the patients [138]
and 25-35% have synchronous adenomas [139]. Both groups
are generally believed to have an increased risk of metachronous
colorectal cancer [140], but this might not be true when colon-
oscopic follow-up with polypectomy is instituted [141].
Synchronous carcinomas are more frequent when synchronous
adenomas are present [138], and the prognosis seems to be no
worse in patients with synchronous carcinomas compared with
those with a single CRC [142, 143].

There is some evidence that patients with synchronous aden-
omas, regardless of Dukes’ stage, may have a better prognosis
than those without [139, 140],but this possible prognostic factor
has not been fully evaluated in multivariate analysis [136].
Carcinomas with synchronous adenomas may have a lower
incidence of DNA aneuploidy than CRC in general [144]. The
prognostic value of adenomatous remnants within a carcinoma
is not certain, but a high frequency has been found when the
tumour is limited to the submucosa, is well differentiated and
has an exophytic growth [145]. Adenomatous remnants are also
present more often with synchronous adenomas [145].

Hereditary non-polyposis colorectal cancer does not seem to
have a worse prognosis than sporadic CRC [146, 147]; it is more
frequent in the right colon and at a younger age, and is more
frequently accompanied by synchronous neoplasia in the colon
and rectum and other organs.

Laboratory techniques

Tumour DNA content can be measured by flow cytometry,
but it is doubtful whether aneuploidy will have any clinical
importance as an adverse prognostic factor, in spite of being
defined so in several regression analyses [148-152] and in spite
of measurements being possible from surgical biopsy specimens
[153]. The proportion of tumour cells in the S-phase may be as
important a prognostic factor as aneuploidy, but reproducibility
of this measurement is poor [154].

Preoperative measurements of serum carcinoembryonic anti-
gen (se-CEA) are of prognostic value [155-158]. No reduction
in postoperative values suggests that residual tumour is present
[155, 159, 160], but normal values do not exclude this [155].
Marked elevation usually indicates distant metastases [157,

161]. Preoperative se-CEA levels represent an independent
prognostic factor in patients with resectable CRC Dukes’ C and
sometimes Dukes’ B [60, 156, 158, 162-164], but the levels are
raised in no more than 40-70% of all patients with CRC [165]
and CEA is less frequently expressed by poorly differentiated
tumours [166]. Se-CEA has been found to be elevated more
often in patients with DNA-aneuploid tumours and to correlate
with stage in these [167].

Other tumour associated antigens have shown no or question-
able advantages to CEA [168], when the latter has been measured
in serum or tissue [169, 170]. A simple estimation of erythrocyte
sedimentation rate or leucocyte count may be as effective as
measurements of CEA [171], but this has not been studied in
major investigations, so far [172]. Also, certain peptidases and
other tissue and serum enzymes show elevation in patients with
CRC[173-175], and they may have prognostic value.

Measurement of serum alkaline phosphatase has some prog-
nostic ability in connection with Dukes’ stage and sex, predicting
the risk of later liver metastases [176).

Epidermal growth factor receptors have been demonstrated
in CRC, and high values are associated with a poor prognosis
[177].
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Evaluation of the level of ras-gene protein product (p 21) in
colorectal cancers suggests that an overproduction may be
important for the later development of distant metastases [178].

SURGERY AND OTHER TREATMENTS

Many technical aspects have been revised during the past
decade. The value of no-touch technique is uncertain, but still
is subjected to the benefit of doubt [179]; sphincter saving
resections for rectal cancer have considerably diminished the
number of abdominoperineal excisions without any
accompanying decrease in survival [180]. The number of blood
transfusions during surgery has been reduced as well as plasma
infusions, but itis doubtful whether transfusions influence long-
term survival [181], in spite of a possible suppression of the
immune response to CRC.

The main treatment for CRC is still surgery, but options are
available, including adjuvant radiotherapy and chemotherapy.
In some countries preoperative radiotherapy has been used in
patients with rectal cancer, but it has not always been possible
to demonstrate any effect on risk of local recurrence and seldom
an effect upon survival. This may to some degree be explained
by the difficulties in staging rectal cancer before surgery; pro-
gress has been made in detecting the depth of invasion, but it is,
seldom possible to decide whether lymph node metastases are
present or not. The regional lymph nodes may be removed to
various degrees of completeness by different surgeons and it is,
therefore, not surprising that risk of local recurrence varies from
3 to 40% without adjuvant radiotherapy. The latter, which is
not without side-effects, should be given to those patients in
whom the positive nodes cannot be removed by the surgeon,
but not to compensate for poor surgery. Ideally, surgeons should
be evaluated in the Cox model used for weighting of different
prognostic factors, but it becomes increasingly difficult with
increasing number of surgeons with different capabilities. Also,
evaluation of the surgeon would mean doing a prospective study,
a policy which is known to result in better prognosis itself, and
no difference may be demonstrated between surgeons from
university centres and community hospitals[182] under these
circumstances.

Radiotherapy alone may change the Dukes’ stage [183];
Broders’ grading became unreliable in a recent randomised
study, using a dose of 20 Gy in 4 days before surgery [184]. On
the other hand, applying 45-56 Gy and 5-fluorouracil as a
sensitiser preoperatively demonstrated no down staging in
Dukes’ classification in a recent study of 23 patients with rather
advanced tumours [185]; retrieval of positive lymph nodes was
nearly the same as in non-irradiated patients, but a marked
reduction of tumour mass resulted.

Preoperative overstaging cannot always be avoided, especially
when evaluation is done by digital rectal exploration. Endolumi-
nal ultrasound of the rectum becomes increasingly important
when more early cancers detected by screening [186] are removed
by local surgery or even endoscopical polypectomy. In this
context, it should be remembered that most studies on staging
of CRC have been performed in symptomatic patients, making
it possible that this staging may be inadequate in a screening
population.

At the other end of the spectrum, bowel obstruction is not
always defined according to strict criteria, making it difficult to
evaluate the prognostic importance; only studies of emergency
cases should be considered—the criteria of tumour perforation
are less susceptible to criticism.

The rationale of postoperative radiotherapy in rectal cancer
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has been the better possibility of selecting the proper stage;
endoluminal ultrasound examinations may partly change this
and thereby diminish side-effects, which are more frequent
and severe, when the radiotherapy is given postoperatively.
However, it must be recognised that selection for preoperative
radiotherapy is still based on evaluation of penetration through
the bowel wall, more than on possible presence of positive lymph
nodes which are difficult to demonstrate because of insufficient
biopsy technique and radioimmunodetection and less than opti-
mal morphological ultrasound criteria [187].

Recent trials suggest a prolonged survival after adjuvant
chemotherapy in colonic cancer Dukes’ stage C [188), but the
1-year treatment is difficult to carry through, expensive and not
without side-effects, making it more attractive to define that
subgroup within the Dukes’ C category, which will have the
greatest benefit. It has previously been mentioned that some of
the patients with Dukes’ C cancer may have a rather good
prognosis, similar to that of Dukes’ B [60], but a more detailed
staging will be necessary to define that subgroup. It is hoped
that ongoing and future prospective trials of adjuvant chemo-
therapy will solve this problem, which may become even more
important when combining radiotherapy and chemotherapy,
which increases the risk of side effects.

Evaluation of staging procedures and treatments makes a
follow-up necessary with all its possible drawbacks and advan-
tages; it has not yet been shown that early detection of recurrent
cancer will make it possible to prolong survival [189, 190], but
large prospective studies are underway.

The recommendations already made by the international
staging group [3], include registration of most of the prognostic
factors mentioned in the present review, but changes will
become necessary in the near future because of detection of new
prognostic factors, especially within the field of molecular
biology, diagnosis of more early cancers following screening of
asymptomatic populations, and the wish to limit surgery with
adjuvant therapy to patients in whom a meaningful benefit can
be expected.

1. Griffin MR, Bergstrahl EJ, Coffey R], Beart RW, Melton J]J.
Predictors of survival after curative resection of carcinoma of the
colon and rectum. Cancer 1987, 60, 2318-2324.

2. Williams NS, Jass JR, Hardcastle JD. Clinopathological assess-
ment and staging of colorectal cancer. Br ¥ Surg 1988, 75, 649—652.

3. Fielding LP, Arsenault PA, Chapuis PH, et al. Working party
report to the World Congresses of Gastronenterology, Sydney
1990. Clinicopathological staging for colorectal cancer: an Inter-
national Documentation System (IDS) and an International Com-
prehensive Anatomical Terminology (ICAT). ¥ Gastr Hep 1991,
6, 325-344.

4. Dukes CE. The classification of cancer of the rectum. ¥ Parhol
Bacteriol 1932, 35, 323-332.

5. Gabriel WB, Dukes CE, Bussey HJR. Lymphatic spread in cancer
of the rectum. Br ¥ Surg 1935, 23, 395-413.

6. Kirklin JW, Dockerty MB, Waugh JM. The role of peritoneal
reflection in the prognosis of carcinoma of the rectum and sigmoid
colon. Surg Gyn Obst 1949, 88, 326.

7. Pihl E, Hughes ESR, Francis T, et al. Carcinoma of the colon.
Cancer specific long-term survival. A series of 615 patients treated
by one surgeon. Ann Surg 1980, 192, 114-117.

8. Enker WE, Laffer UT, Block GE. Enhanced survival of patients
with colon and rectal cancer is based upon wide anatomic resection.
Ann Surg 1979, 190, 350--360.

9. Jass JR, Morson BC. Reporting colorectal cancer. C J Clin Pathol
1987, 40, 1016-1023.

10. Astler VB, Coller FA. The prognostic significance of direct exten-
sion of carcinoma of the colon and rectum. Ann Surg 1954, 139,
846-852.



580

Il

12.

13.

17.

18.

19.

20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

O. Kronborg

Phillips RKS, Kittinger R, Blesovsky L, Fry JS, Fielding LP.
Large bowel cancer: surgical pathology and its relatonship to
survival. Br ¥ Surg 1984, 71, 604-610.

Rubio CA, Emis S, Nylander G. A critical reappraisal of Dukes’
classification. Surg Gyn Obst 1977, 145, 682—684.

Turnbull RB, Kyle K, Watson FR, Spratt J. Cancer of the colon:
the influence of the no-touch isolation technique on survival rates.
Ann Surg 1967, 166, 420-427.

. Whittaker M, Goligher JC. The prognosis after surgical treatment

for carcinoma of the rectum. Br ¥ Surg 1976, 63, 384-388.

. Nilsson E, Gregersen NP, Hartvig B, Sjodahl R. Carcinoma of

the colon and rectum. Act Chir Scand 1984, 150, 177-182.

. Ohman U. Colorectal carcinoma. A survey of 1345 cases

1950-1984. Act Chir Scand 1985, 151, 675-679.

Kune AG, Kune S, Field B, er al. Survival in patients with large-
bowel cancer. Dis Col Rect 1990, 33, 938-946.

Wood DA. The NTM system of classification for gastrointestinal
cancer. In Sixth National Cancer Conference Proceedings. Philadel-
phia, JB Lippincott, 1968, 403—415.

Nathanson SD, Schultz L, Tilley B, Kambouris A. Carcinomas of
the colon and rectum. A comparison of staging classifications. Am
Surg 1986, 8, 428433,

UICC. Colon (ICD-0 153). In TNM. Classification of Malignant
Tumours. Geneva 1978, 69-76.

Beahrs OH. Pretreatment staging of cancer. Cancer 1989, 64,
275-278.

Morson BC, Sobin LH. Histological Typing of Intestinal Tumours.
WHO, Geneva 1976.

Hermanek P. Problems of pTNM classification of carcinoma of
the stomach, colorectum and anal margin. Path Res Pract 1986,
181, 296-300.

Henrichsen S, Christiansen J. Prognostic staging of extraperitoneal
rectal cancer. Dis Col Rect 1989, 32, 214-218.

Hermanek P, Guggemoos-Holzmann I, Gall FP. Prognostic factors
in rectal carcinoma. A contribution to the further development of
tumor classification. Dis Col Rect 1989, 32, 593-599.

Beatty JD, Hyams DM, Morton BA, et al. Impact of radiolabeled
anubody imaging on management of colon cancer. Am J Surg
1989, 157, 13-19.

Lamki LM, Patt YZ, Rosenblum MG, et al. Metastatic colorectal
cancer: Radioimmunoscintigraphy with a stabilized Inl11-labeled
F (ab’) fragment of an anti-CEA monoclonal antibody. Radiology
1990, 174, 147-151.

Neal CE, Swan TL, Baker, MR, Ellis RL, Katterhagen JG.
Immunoscintigraphy of colorectal carcinoma utilizing '*'In-lab-
eled monoclonal antibody conjugate CYT-103. Gastr Radiol 1991,
16, 251-255.

Goldenberg DM. Imaging and therapy of gastrointestinal cancers
with radiolabeled antibodies. Am ¥ Gastr 1991, 86, 1392-1403.
Winzelberg GG, Grossmann SJ, Rizk S, er al. Indium- 111
monoclonal antibody B72.3 scintigraphy in colorectal cancer.
Cancer 1992, 1656-1663.

Taylor I, Machin D, Mullat M, Trotter G, Cook T, West T. A
randomized controlled trial of adjuvant portal vein cytotoxic
perfusion in colorectal cancer. Br ¥ Surg 1986, 72, 359-363.

Davis NC, Evans EB, Cohen JR, Theile DE. Staging of colorectal
cancer. The Australian clino-pathological staging (ACPS) system
compared with Dukes’ system. Dis Col Rect 1984, 27, 707-713.
Chapuis PH, Fisher R, Dent OF, Newland RC, Pheils MT. The
relavionship between different staging methods and survival in
colorectal carcinoma. Dis Col Rect 1985, 28, 158-161.

Chapuis PH, Dent OF, Fisher R, e al. A multivariate analysis of
clinical and pathological variables in prognosis after resection of
large bowel cancer. Br ¥ Surg 1985, 72, 698-702.

Chapuis PH, Dent OF, Newland RC, Bokey EL, Pheils MT. An
evaluation of the American joint committee (pPTNM) staging
method for cancer of the colon and rectum. Dis Col Rect 1986, 29,
6-10.

Newland RC, Chapuis PH, Smyth EJ. The prognostic value of
substaging colorectal carcinoma. A prospective study of 1117 cases
with standardized pathology. Cancer 1987, 60, 852-857.

Elliot MS, Louw JH. A 10-year survey of large bowel carcinoma
at Groote Schuur Hospital with particular reference to patients
under 30 years of age. Br ¥ Surg 1979, 66, 621-624.

Domerque J, Ismail M, Astre C, et al. Colorectal carcinoma in
patients younger than 40 years of age. Montpellier Cancer Institute
experience with 78 patients. Cancer 1988, 61, 835-840.

39.
40.

41.

42.

43.

45.

46.
47.
48.
49.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Biilow S. Colorectal cancer in patients less than 40 years of age in
Denmark 1943-1967. Dis Col Rect 1980, 23, 327-336.

Umpleby HC, Williamson RCN. Carcinoma of the large bowel in
the first four decades. Br ¥ Surg 1984, 71, 272-277.

Enblad G, Enblad P, Adami HO, Glimelius B, Krusemo U,
Pdhlman L. Relationship between age and survival in cancer of
the colon and rectum with special reference to patients less than
40 years of age. Br ¥ Surg 1990, 77, 611-616.

Isbister WH, Fraser J. Large-bowel cancer in the young: a national
survival study. Dis Col Rect 1990, 33, 363-366.

Griffin PM, Liff JM, Greenberg RS, Scott Clark W. Adenocarcin-
omas of the colon and rectum in persons under 40 years old. A
population-based study. Gastroenterology 1991, 100, 1033-1040.

. MacGillivray DC, Swartz SE, Robinson AM, Cruess DF, Smith

LE. Adenocarcinoma of the colon and rectum in patients less than
40 years of age. Surg Gyn Obstr 1991, 172, 1-7.

Duncan W, Smith AN, Freedman LF, et al. Clinoco-pathological
features of prognostic significance in operable rectal cancer in 17
centres in the U.K. Br ¥ Cancer 1984, 50, 435-442.

Hobler KE. Colon surgery for cancer in the very elderly. Cost and
3-year survival. Ann Surg 1986, 203, 129-131.

Irvin TT. Prognosis of colorectal cancer in the elderly. Br 7 Surg
1988, 75, 419-421.

Lewis AAM, Khoury GA. Resection for colorectal cancer in the
very old: are the risks too high? Br Med 7 1988, 296, 459-461.
Lindmark G, Pdhlman L, Enblad P, Glimelius B. Surgery for
colorectal cancer in elderly patients. Acta Chir Scand 1988, 154,
659-663.

. Bader TF. Colorectal cancer in patients older than 75 years of age.

Dis Col Rect 1986, 29, 728-732.

Koch M, McPherson TA, Egedahl RD. Effect of sex and repro-
ductive history on the survival of patients with colorectal cancer.
J Chron Dis 1982, 35, 69-72.

Isbister WH, Fraser J. Survival following resection for colorectal
cancer. A New Zealand national study. Dis Col Rect 1985, 28,
725-727.

Michelassi F, Block GE, Vannucci L, Montag A, Chappell R. A
5- to 21-year follow-up and analysis of 250 patients with rectal
adenocarcinoma. Ann Surg 1988, 208, 379-389.

Wolmark N, Wirand HS, Rockette HE, et al. The prognostic
significance of tumor location and bowe] obstruction in Dukes B
and C colorectal cancer. Ann Surg 1983, 198, 743-752.

Aldridge MC, Philips RKS, Hittinger R, Fry JS, Fielding LP.
Influence of tumour site on presentation, management and sub-
sequent outcome in large bowel cancer. Br ¥ Surg 1986, 73,
663—670.

Halvorsen TB, Seim E. Tumour site: a prognostic factor in
colorectal cancer? A multivariate analysis. Scand ¥ Gastroent 1987,
22,124-128.

Olson RM, Perencevich NP, Malcolm AW, Chaffey JT, Wilson
RE. Patterns of recurrence following curative resection of aden-
ocarcinoma of the colon and rectum. Cancer 1980, 45, 2969-2974.
Steinberg SN, Barkin JS, Kaplan RS, Stablein DM. Prognostic
indicators of colon tumors. The gastrointestinal tumor study group
experience. Cancer 1986, 57, 1866-1870.

Elias D, Henry-Amar M, Lasser P, Gareer W, Bognel C. Cancer
du rectum: facteurs prédictifs de la survenue des récidives loco-
régionales. Etude multifactorielle. Gastroent Clin Biol 1985, 9,
776-781.

Bentzen SM, Balslev I, Pedersen M, et al. A regression analysis of
prognostic factors after resection of Dukes’ B and C carcinoma of
the rectum and rectosigmoid. Does postoperative radiotherapy
change the prognosis? Br ¥ Cancer 1988, 58, 195-201.

Miller W, Ora D, Giaccot G, et al. Abscense of a relationship of
size of primary colon carcinoma with metastasis and survival. Clin
Exp Meiast 1985, 3, 189-196.

Steinberg SM, Barwick KW, Stablein DM. Importance of tumor
pathology and morphology in patients with surgically resected
colon cancer. Cancer 1986, 58, 1340-1345.

Wolmark N, Cruz I, Redmond CK, Fisher B, Fisher ER, NSABP
Investigators. Tumor size and regional lymph node metastasis in
colorectal cancer. A preliminary analysis from the NSABP clinical
trials. Cancer 1983, 51, 1315-1322.

Buckwalter JA, Kent TH. Prognosis and surgical pathology of
carcinoma of the colon. Surg Gyn Obstr 1973, 136, 465-472.
Freedman LS, Macaskill P, Smith AN. Multivariate analysis



66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.
90.

91.

Staging and Surgery for CRC

of prognostic factors for operable rectal cancer. Lancer 1984,
September, 733-736.

Habib NA, Peck MA, Swayer CN, Blaxland JW, Luck R]. Does
fixity affect prognosis in colorectal tumours? Br F Surg 1983, 70,
423-424.

Umpleby HC, Bristol JB, Rainey JB, Williamson RCN. Survival
of 727 patients with single carcinomas of the large bowel. Dis Col
Rect 1984, 27, 803-810.

Durdey P, Williams NS. The effect of malignant and inflammatory
fixation of rectal carcinoma on prognosis after rectal excision. Br ¥
Surg 1984, 71, 787-790.

Stdhle E, Glimelius B, Bergstrém R, Pidhlman L. Preoperative
clinical and pathological variables in prognostic evaluation of
patients with rectal cancer. Acta Chir Scand 1988, 154, 231-239.
Zorzitio M, Germanson T, Cummings B, Boyd NF. A method of
clinic prognostic staging for patients with rectal cancer. Dis Col
Rect 1982, 25, 759-765.

Wood CB, Gillis CR, Hole D, Malcolm AJH, Blumgart LH. Local
tumour invasion as a prognostic factor in colorectal cancer. Br J
Surg 1981, 68, 326-328.

Eldar S, Kemeny MM, Terz JJ. Extended resections for carcinoma
of the colon and rectum. Surg Gyn Obsir 1985, 161, 319-322.
Eisenberg SB, Kraybill W, Lopez MJ]. Long-term results of
surgical resection of locally advanced colorectal carcinoma. Surgery
1990, 108, 779-786. .

Hunter JA, Ryan JA, Schultz P. En bloc resection of colon cancer
adherent to other organs. Am ¥ Surg 1987, 154, 67-71.

Orkin BA, Dozois RR, Beart RW, Patterson DE, Gunderson LL,
Ilstrup. DM. Extended resection for locally advanced primary
adenocarcinoma of the rectum. Dis Col Rect 1989, 32, 286-292.
Buhre LM, Mensink HJA, Aalders JG, Mehta DM, Verschueren
RCJ. Advanced rectal cancer in the female: reduction of pelvic
recurrence by rectal resection én bloc with hysterectomy and/or
posterior vaginal wall excision. Eur J Surg Oncol 1991, 17, 65-70.
McGlone TP, Bernie WA, Elliott DW. Survival following
extended operations for extracolonic invasion by colon cancer.
Arch Surg 1982, 117, 595-599.

Péloquin AB. Cancer of the colon and rectum: comparison of the
results of three groups of surgeons using different techniques. Can
J Surg 1973, 16, 28-35.

Beynon J, Mortensen NJ, Foy DM, Channer JL, Virgee ],
Goddard P. Preoperative assesment of local invasion in rectal
cancer. Digital examination, endoluminal sonography or computed
tomography. BrJ Surg 1986, 73, 1015-1017.

Glaser F, Schlag P, Herfarth Ch. Endorectal ultrasonography for
the assessment of invasion of rectal tumours and lymph node
involvement. Br ¥ Surg 1990, 77, 883-887.

Tio TL, Coene PPLO. Endosonography for rectal carcinoma:
preoperative TNM staging compared to histology. Can ¥ Gastroent
1990, 4, 537-541.

Milsom JW, Graffner H. Intrarectal ultrasonography in rectal
cancer staging and in the evaluation of pelvic disease. Ann Surg
1990, 212, 602-606.

Ihse I, Gibson RN, Boyce HW, Lees WR, Vansonnenberg E.
Working party report to the World Congresses of Gastroenterol-
ogy, Sydney 1990. The role of imaging in the non operative staging
of gastrointestinal tumours. J Gastroent Hep 1991, 6, 423-441.
Goldman S, Arvidsson H, Norming U, Lagerstedt U, Magnusson
I, Frisell J. Transrectal ultrasound and computed tomography in
preoperative staging of lower rectal adenocarcinoma. Gastroinest
Radiol 1991, 16, 259-263.

Chan TW, Kressel HY, Milestone B, et al. Rectal carcinoma:
staging at MR imaging with endorectal surface coil. Radiology
1991, 181, 461-467.

Fielding LP, Stewart-Brown S, Blesovsky L. Large-bowel obstruc-
tion caused by cancer: a prospective study. Br Med ¥ 1979, 2,
515-517.

Waldron RP, Donovan IA. Mortality in patients with obstructing
colorectal cancer. Ann Roy Coll Surg Engl 1986, 68, 219-221.
Matheson NA. Management of obstructed and perforated large
bowel carcinoma. In Mortensen N, ed. Colorectal Cancer. Bail
Clin Gastroent 1989, 3, 671-697.

Schein CJ, Gemming RH. The prognostic implications of
obstructing left colonic cancers. Dis Col Rect 1981, 24, 454-455.
Ohman U. Prognosis in patients with obstructing colorectal carci-
noma. Am7F Surg 1982, 143, 742-747.

Galandiuk S, Mortel CG, Fitzgibbons R], Pemberton JH, Wolff

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

581

BG. Patterns of recurrence after curative resection of carcinoma of
the colon and rectum. Surg Gyn Obsir 1992, 174, 27-32.

Slanetz CA. The effect of inadvertent perforation on survival and
recurrence in colorectal cancer. Dis Col Rect 1984, 27, 792-797.
Hughes TG, Jenevein EP, Poulos E. Intramural spread of colon
carcinoma. A pathologic study. Am ¥ Surg 1983, 146, 697—699.
Pollett WG, Nicholls R]. The relationship between the extent of
distal clearance and survival and local recurrence rate after curative
anterior resection for carcinoma of the rectum. Ann Surg 1983,
198, 159-163.

Madsen P, Christiansen J. Distal intramural spread of rectal
carcinomas. Current status. In Beart RW. Dis Col Rect 1986, 29,
279-282.

Karanjia ND, Schache D], North WRS, Heald R]J. ‘Close shave’
in anterior resection. Br ¥ Surg 1990, 77, 510-512.

Quirke P, Dixon MF. How I do it. The prediction of local
recurrence in rectal adenocarcinoma by histopathological examin-
ation. Int ¥ Colorect Dis 1988, 3, 127-131.

Quirke P, Durdey P, Dixon MF, Williams NS. Local recurrence
of rectal adenocarcinoma due to inadequate surgical resection.
Lancet 1986, ii, 996-998.

Cawthorn SJ, Parums DV, Gibbs NM, ez al. Extent of mesorectal
spread and involvement of lateral resection margin as prognostic
factors after surgery for rectal cancer. Lancet 1990, 335, 1055-1059.
Lazorthes F, Voigt J-J, Roques J, Chiotasso P, Hevreau P. Distal
intramural spread of carcinoma of the rectum correlated with
lymph nodal involvement. Surg Gyn Obstr 1990, 170, 45-48.
Dawson PM, Habib NA, Rees HC, Williamson RCN, Wood CB.
Influence of sialomucin at the resection margin on local tumour
recurrence and survival of patients with colorectal cancer: a
multivariate analysis. Br ¥ Surg 1987, 74, 366-369.

Broders AC. The grading of carcinoma. Minn Med 1925,8,
726-730.

Vobecky J, Leduc CP, Devroede G, Madarnas P. The reliability
of routine pathologic diagnosis of colorectal adenocarcinoma.
Cancer 1989, 64, 1261-1265.

McDermott FT, Hughes ESR, Pihl EA, Milne BJ, Price AB.
Influence of tumour differentiation of survival after resection for
rectal cancer in a series of 1296 patients. Aust NZ J Surg 1984, 54,
53-58.

Halvorsen TB, Seim E. Degree of differentiation in colorectal
adenocarcinomas: a multivariate analysis of the influence on sur-
vival. 7 Clin Pathol 1988, 41, 532-537.

Payne JE. International colorectal carcinoma staging and grading.
Dis Col Rect 1889, 32, 282-285.

Halvorsen TB, Seim E. Influence of mucinous components on
survival in colorectal adenocarcinomas: a multivariate analysis. J
Clin Pathol 1988, 41, 1068-1072.

Mitmaker B, Begin LR, Gordon PH. Nuclear shape as a prognostic
discriminant in colorectal carcinoma. Dis Col Rect 1991, 34,
249-259.

Wolmark N, Fisher B, Wierand HS. The prognostic value of the
modifications of the Dukes’ C Class of colorectal cancer. An
analysis of the NSABP clinical trials. Ann Surg 1986, 203, 115-122.
Fisher ER, Robinsky B, Sass, R, Fisher B, NSABP Collaborators.
Relative prognostic value of the Dukes and the Jass system in
rectal cancer. Findings from the national surgical adjuvant breast
and bowel projects (protocol R-01). Dis Col Rect 1989, 32, 944-949.
Blenkinsopp WK, Stewart-Brown S, Blesovsky L, Kearney G,
Fielding LP. Histopathology reporting in large bowel cancer. ¥
Clin Pathol 1981, 34, 509-513.

Cawthorn SJ, Gibbs NM, Marks CG. Clearance technique for the
detection of lymph nodes in colorectal cancer. Br ¥ Surg 1986, 73,
58-60.

Gardner B, Feldman J, Spivak Y, et al. Investigations of factors
influencing the prognosis of colon cancer. Am J Surg 1987, 153,
541-544.

Pezim ME, Nicholls R]. Survival after high or low ligation of the
inferior mesenteric artery during curative surgery for rectal cancer.
Ann Surg 1984, 200, 729-733. .

Rouffet F, Mathon C, Vendroux J. Etendue de P’exérése colique
dans le traitement curatif des cancers du colon gauche. Hémicolec-
tomie gauche ou colectomie segmentaire? Essai prospectif mul-
ticentrique controlé. Chirurgie 1990, 116, 419-424.

Glass RE, Ritchie JK, Thrompson HR, Mann CV. The results of
surgical treatment of cancer of the rectum by radical resection and



582

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.
134.
135.
136.

137.

138.

139.

140.

141.

142.

O. Kronborg

extended abdomino-iliac lymphadenectomy. Br 7 Surg 1985, 72,
599-601. .

Enker WE, Heilweil M, Hertz, RL, et al. En bloc pelvic lymphad-
enectomy and sphincter preservation in the surgical management
of rectal cancer. Ann Surg 1986, 203, 426-433.

Davidson BR, Styles ], Deane C, Boulos PB. Detection of occult
nodal metastases in patients with colorectal carcinoma. Cancer
1990, 65, 967-970.

Cohen AM, Tremiterra S, Candela F, Thaler HT, Sigurdson
ER. Prognosis of node-positive colon cancer. Cancer 1991, 67,
1859-1861.

Brodsky JT, Richard GK, Cohen AM, Minsky BD. Variables
correlated with the risk of lymph node metastasis in early rectal
cancer. Cancer 1992, 69, 322-326.

Griffiths JD, McKinna JA, Rowbotham HD, Tsolakidis P,
Salsbury AJ. Carcinoma of the colon and rectum: circulating
malignant cells and five-year survival. Cancer 1973, 31, 226-236.
Agrez MV, Spagnolo D, Harvey J, House AK, O’Connell D.
Prognostic significance of lymphatic permeation in Dukes’ B
colorectal cancer. Aust N Z ¥ Surg 1988, 58, 39-42.

Talbot JC, Ritchie S, Leighton M, Hughes AO, Bussey HJR,
Morson BC. The clinical significance of invasion of veins by rectal
cancer. Br ¥ Surg 1980, 67, 439442

Knudsen ]JB, Sprechler M, Johansen A, Christensen N. Venous
and nerve invasion as prognostic factors in postoperative survival
of patients with reesectable cancer of the rectum. Dis Col Rect
1983, 26, 613-617.

Horn A, Dahl O, Morild I. The role of venous and neural invasion
on survival in rectal adenocarcinoma. Dis Col Rect 1990, 33,
598-601.

Talbot IC, Ritchie S, Leighton MH, Hughes AO, Bussey HJ,
Morson BC. Spread of rectal cancer within veins. Histologic
features and clinical significance. Am ¥ Surg 1981, 141, 15-17.
Geraghty JM, Williams CB, Talbot IC. Malignant colorectal
polyps: venous invasion and successful treatment by endoscopic
polypectomy. Gut 1991, 32, 774-778.

Shirouzu K, Isomoto H, Kakegawa T, Morimatsu M. A prospec-
tive clinicopathological study of venous invasion in colorectal
cancer. Am 7 Surg 1991, 162, 216-222.

Minsky BD, Mies C, Rich TA, Recht A. Lymphatic vessel invasion
is an independent prognostic factor for survival in colorectal
cancer. Int J Radiat Onc Biol Phys 1989, 17, 311-318.

Bentzen SM, Balslev I, Pedersen M, et al. Time to loco-regional
recurrence after resection of Dukes’ B and C colorectal cancer with
or without adjuvant postoperative radiotherapy. A multivariate
regression analysis. Br J Cancer 1992, 65, 102-107.

Horn A, Dahl O, Morild I. Venous and neural invasion as
predictors of recurrence in rectal adenocarcinomas. Dis Col Rect
1991, 34, 798-804.

Jass JR, Atkin WS, Cuzick ], et al. The grading of rectal cancer:
historical perspectives and a multivariate analysis of 447 cases.
Histopathology 1986, 10, 437-459.

Jass JR. Lymphocytic infiltration and survival in rectal cancer. ¥
Clin Pathol 1986, 39, 585-589.

Northover JMA. A new prognostic classification of rectal cancer.
Lancet 1987, June, 1303-1306.

Sasaki O, Atkin WS, Jass JR. Mucinous carcinoma of the rectum.
Histopathology 1987, 11, 259-272.

Shepherd NA, Saraga E-P, Loves SB, Jass JR. Prognostic factors
in colonic cancer. Histopathology 1989, 14, 613-620.

Secco GB, Fardelli R, Campora E, et al. Prognostic value of the
Jass histopathologic classification in left colon and rectal cancer: a
multivariate analysis. Digestion 1990, 47, 71-80.

Sugrue M, Black R, Watts J, Rich C, Tooli J. Peri-operative
colonoscopy detects synchronous tumours in patients with colorec-
tal cancers. Aust N Z f Surg 1991, 61, 25-28.

Kronborg O, Hage E, Fenger C, Deichgraeber E. Do synchronous
adenomas influence prognosis after radical surgery for colorectal
carcinoma? I'nt J Colorect Dis 1986, 1, 99-103.

Chu DZ]J, Giacco G, Martin RG, Guinee VF. The significance of
synchronous carcinoma and polyps in the colon and rectum. Cancer
1986, 57, 445-450.

Kronborg O, Fenger C, Deichgraeber E. Colonoscopy after radical
surgery for colorectal cancer. A ten-year prospective investigation
of 309 patients. Ugeskr Laeger 1991, 153, 503-506.

Copeland EM, Jones RS, Miller LD. Multiple colon neoplasms.
Arch Surg 1969, 98, 141-143.

143.

144.

145.
146.
147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

l61.

162.

163.

164.

165.

166.

167.

168.

169.

Adloff M, Arnaud J-P, Bergamaschi R, Schloegel M. Synchronous
carcinoma of the colon and rectum: prognostic and therapeutic
implications. Am ¥ Surg 1989, 157, 299-302.

Quirke P, Fozard JBJ, Dixon MF, Dyson JED, Giles GR, Bird
CC. DNA aneuploidy in colorectal adenomas. Br J Cancer 1986,
53,477-481.

Eide T]. Remnants of adenomas in colorectal carcinomas. Cancer
1983, 51, 1866—-1872.

Swaroop VS, Winawer SJ, Kurtz RC, Lipkin M. Multiple primary
malignant tumours. Gastroenterology 1987, 93, 779-783.

Kee F, Collins BJ, Patterson CC. Prognosis in familial non-
polyposis colorectal cancer. Gur 1991, 32, 513-516.

Armitage NC, Robins RA, Evans DF, Turner DR, Baldwin RW,
Hardcastle JD. The influence of tumour cell DNA abnormalities
on survival in colorectal cancer. Br J Surg 1985, 72, 828-830.

Jass JR, Morson BC. Reporting colorectal cancer. ¥ Clin Pathol
1987, 40, 1016-1023.

Rognum TO, Thorud E, Lund E. Survival of large bowel carci-
noma patients with different DNA ploidy. Br ¥ Cancer 1987, 56,
633-636.

Kokal W, Gardine RL, Sheibani K. et al. Tumor DNA content in
resectable, primary colorectal carcinoma. Ann Surg 1989, 209,
188-193.

Bottger TC, Gabbert HE, Stockle M, er al. DNA image cytometry:
a prognostic tool in rectal cancer? Dis Col Rect 1992, 35, 436—443.
Enblad P, Glimelius B, Bengtsson A, Pontén J, Pdhlman L. The
prognostic significance of DNA content in carcinoma of the rectum
and rectosigmoid. Acta Chir Scand 1987, 153, 453-458.

Herman CJ. Cytometric DNA analysis in the management of
cancer. Clinical and laboratory considerations. Cancer 1992, 69,
1553-1556.

Dhar P, Moore T, Zamcheck N, Kupchik Z. Carcinoembryonic
antigen (CEA) in colonic cancer. Use in preoperative and postoper-
ative diagnosis and prognosis. JAMA 1972, 221, 31-751.

Goslin R, Steele G, Maclntyre J, et al. The use of preoperative
plasma CEA levels for the stratification of patients after curative
resection of colorectal cancers. Ann Surg 1980, 192, 747-751.
Blake K, Dalbow MH, Concannon JP, er al. Clinical significance
of the preoperative plasma carcinoembryonic antigen (CEA) level
in pauents with carcinoma of the large bowel. Dis Col Rect 1982,
25,24-32.

Moertel CG, O’Fallon JR, Go VLW, O’Connell M], Thynne GS.
The preoperative carcinoembryonic antigen test in the diagnosis,
staging, and prognosis of colorectal cancer. Cancer 1986, 58,
603-610.

Oh JH, MacLean LD, Prognostic use of preoperative and immedi-
ate postoperative carcinoembryonic antigen determinations in
colonic cancer. Can J Surg 1977, 20, 64-67.

Chu DZJ. Erickson CA, Russell P, er al. Prognostic significance
of carcinoembryonic antigen in colorectal carcinoma. Serum levels
before and after resection and before recurrence. Arch Surg 1991,
126, 314-316.

Livingstone AS, Hampson LG, Shuster J, Gold P, Hinchey J.
Carcinoembryonic antigen in the diagnosis and management of
colorectal carcinoma. Arch Surg 1974, 109, 259-264.

Wanebo HJ, Rao B, Pinsky CM, er al. Preoperative carcinoem-
bryonic antigen level as a prognostic indicator in colorectal cancer.
N Engl ¥ Med 1978, 299, 448-451.

Kohler JP, Simonowitz D, Paloyan D. Preoperative CEA level: a
prognostic test in patients with colorectal carcinoma. Am J Surg
1980, 449-452.

Staab HJ, Anderer FA, Brummendorf T, Fischer R. Prognostic
significance of preoperative carcinoembryonic antigen in stomach
and colorectal cancer. Cancer Detect Prevent 1983, 6, 149-153.
Northover JMA. Carcinoembryonic antigen and recurrent colorec-
tal cancer. BrJ Surg 1985, 72, S44-S46.

Woolfson K. Tumor markers in cancer of the colon and rectumn.
Dis Col Rect 1991, 34, 506-511.

Kouri M, Pyrhonen S, Mecklin J-P, ezal. Serum carcinoembryonic
antigen and DNA ploidy in colorectal carcinoma. Scand ¥ Gastroen-
terol 1991, 26, 812-818.

Stdhle E, Glimelius B, Bergstrom R, Pdhlman L. Preoperative
prediction of outcome in patients with rectal and rectosigmoid
cancer. Cancer 1989, 63, 1831-1837.

Durdey P, Williams NS, Brown DA. Serum carcinoembryonic
antigen and acute phase reactant proteins in the pre-operative



Staging and Surgery for CRC

detection of fixation of colorectal tumours. Br ¥ Surg 1984, 71,
881-884.

170. Cosimelli M, DePeppo F, Castelli M, et al. Multivariate analysis
of a ussue CEA, TPA, and CA 19.9. Quantitative study in
colorectal cancer patients. A preliminary finding. Dis Col Rect
1989, 32, 389-397.

171. Thynne GS]. Plasma carcinoembryonic antigen and erythrocyte
sedimentation rate in patients with colorectal carcinoma. Med ¥
Aust 1979, 1, 592-593.

172. Hannisdal E, Thorsen G,. Regression analyses of prognostic factors
in colorectal cancer. ¥ Surg Onc 1988, 37, 109-112.

173. Kemeny N, Braun D. Prognostic factors in advanced colorectal
carcinoma. Importance of lactic dehydrogenase level, performance
status and white blood cell count. fJAMA 1983, 74, 786-795.

174. Durdey P, Cooper JC, Switala S, King RFGJ, Williams NS. The
role of peptidases in cancer of the rectum and sigmoid colon. Bry
Surg 1985,72,378-381.

175. Schwartz MK. Enzymes used in predicting high risk to colon
cancer. Clin Biochem 1990, 23, 395-398.

176. Taylor I, Mullee MA, Campbell M]. Prognostic index for the
development of liver metastases in patients with colorectal cancer.
Br ¥ Surg 1990, 77, 499-501.

177. Steele RJC, Kelly P, Ellul B, Eremin O. Epidermal growth factor
receptor expression in colorectal cancer. Br § Surg 1990, 77,
1352-1354.

178. Michelassi F, Erroi F, Roncella M, Black GE. Ras oncogene and
the acquisition of metastasizing properties by rectal adenocarcin-
oma. Dis Col Rect 1989, 32, 665-668.

179. Wiggers T, Jeekel J, Arends JW, er al. No-touch isolation tech-
nique in colon cancer: a controlled prospective trial. Br ¥ Surg
1988, 75, 409-415.

EurJ Cancer, Vol. 29A, No. 4, pp. 583-586, 1993.
Printed in Great Britain

583

180. Wolmark N, Fisher B. An analysis of survival and treatment
failure following abdominoperineal and sphincter-saving resection
in Dukes’ B and C rectal carcinoma. A report of the NSABP
clinical trials. Ann Surg 1986, 204, 480-489.

181. Francis DMA. Rewiev. Relationship between blood transfusion
and tumour behavior. Br ¥ Surg 1991, 78, 1420-1428,

182. Nauta RN, Stablein DM, Holyoke ED. Survival of patients with
stage B2. Colon carcinoma. The gastrointestinal tumor study
group experience. Arch Surg 1989, 124, 180-182.

183. Medical Research Council. A trial of preoperative radiotherapy in
the management of operable rectal cancer. Br ¥ Surg 1982, 69,
513-519.

184. James RD, Haboubi N, Path FRC, e al. Prognostic factors in
colorectal carcinoma treated by preoperative radiotherapy and
immediate surgery. Dis Col Rect 1991, 34, 546-551.

185. Schaldenbrand JD, Siders DB, Zainea GG, Thieme T. Preoperat-
ive radiation therapy for locally advanced carcinoma of the rectum.
Clinicopathologic correlative review. Dis Col Rect 1992, 35, 16-23.

186. Kronborg O. Population screening for colorectal cancer, the goals
and means. Ann Med 1991, 23, 373-379.

187. Rafaelsen SR, Kronborg O, Fenger C. Echo pattern of lymph
nodes in colorectal cancer: an in vitro study. Br ¥ Radiol 1992, 65,
218-220.

188. Moertel CG, Fleming TR, MacDonald ]S, et al. Levamisole and
fluorocide for adjuvant therapy of resected colon cancer. N Engl
Med 1990, 322, 352-358.

189. Kronborg O. Controversies in follow-up after colorectal carci-
noma. Theor Surg 1986, 1, 40—46.

190. Ovaska J, Jarvinen H, Kujari H, Perttild I, Mecklin J-P. Follow-
up of patients operated on for colorectal carcinoma. Am § Surg
1990, 159, 593-596.

0964-1947193 $6.00 + 0.00
© 1993 Pergamon Press Lud

Systemic Treatment of Colorectal Cancer

R. Herrmann

INTRODUCTION

CoOLORECTAL CANCER (CRC) is one of the most common cancer
types, second to breast cancer in women and third to lung and
prostate cancer in men. The prognosis depends largely on the
extent of disease at the time of diagnosis, i.e. stage according to
Duke’s or the TNM-system, although several other factors have
been found to independently influence prognosis. To date, less
than 50% of all CRC patients are cured of the disease. Despite
long-standing efforts for early diagnosis in order to improve the
cure rate, there is still no established screening procedure which
is widely practised.

This paper deals with the systemic treatment of CRC both in
metastatic disease and in the adjuvant setting. Since locoregional
treatment to the liver via the hepatic artery or the portal vein is
not strictly systemic treatment the reader is referred to a recent
review on this specific subject by Patt ez al. [1].

METASTATIC DISEASE
Almost by definition metastatic CRC is incurable. There
are, however, a few exceptions to this. Long-term disease-free
survival (or cure) can be achieved in patients undergoing surgical
resection of lung or liver metastases, provided this is the only
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metastatic site. There are rare reports of apparent cures by
chemotherapy which may be overlooked in large studies by early
reporting of results [2]). However the use of chemotherapy
in CRC is aimed at palliation and prolongation of survival.
Endpoints for studies have been response, survival time and
improvement of symptoms.

The characteristics of patients treated in a specific study is
very important. Its influence on survival is higher than any
treatment. Selecting patients with good prognostic factors is
likely to achieve long survival even without any treatment.
Prognostic factors for survival are shown in Table 1. Likewise,
response to chemotherapy depends on the patients condition
and other variables, though the predictability is not that good.

Table 1. Metastatic colorectal cancer: prognostic
factors for survival [3, 4]

Performance status

Grade of anaplasia

Measurable disease*

Symptoms*

Elevated LDH and/or CEA and/or WBC
Lung vs. liver metastases

*Presence indicates poor prognosis.
LDH = lactate dehydrogenase; CEA = carcino-
embryonic antigen; WBC = white blood celi count.



