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Six hundred fifty-seven patients with colorectal cancer who were oper-
ated upon at the Second Department of Surgery, Helsinki University
Central Hospital during the period 1966 to 1975 had a 40.5 per cent
crude five-year survival rate and 54.2 per cent relative (corrected) rate.
The survival rates of patients with Dukes’ A lesions were 80.7 per cent,
Dukes’ B, 61.6 per cent, Dukes’ C, 40.4 per cent, and Dukes’ D, 2.7 per
cent. One hundred two patients (15.5 per cent) underwent emergency
operations; 91 were occlusive cancers, eight were perforations and three
were cancer bleedings. The operative mortality for the whole series was
6.5 per cent (4.7 per cent in elective and 16.7 per cent in emergency
operations). A definite improvement of the five-year survival rates
could be seen in both the colonic and rectal cancer series. This was due
to earlier detection of the disease, reflecting a decreasing number of
palliative operations.

Patients at high risk for colorectal cancer (inflammatory bowel
disease, inherited intestinal polyposis, cancer family syndrome, multi-
ple colorectal cancers, and neoplastic polyps) might benefit from more
effective cancer surveillance and prophylactic surgery to find and treat
cancers in earlier stages, to prevent recurrences, and to facilitate
follow-up.

The controversial findings on postoperative adjuvant therapy pre-
sented in this study indicate the need for further controlled studies to
define the patients who really benefit from it. [Key words: Cancer,
colorectal; Neoplasms, staging of; five-year survival; Patients, high-
risk; follow-up study]

IN CONTRAST WITH THE SITUATION in many devel-
oped Western countries, Finns have a relatively low risk of
getting colorectal cancer. This is also true with respect to
other Scandinavian countries, whose cultures closely
resemble that in Finland. The low incidence of colorectal
cancer has been explained by the differences in diet. Finns
consume many cereal products, and dairy products form
their main source of fat and protein, whereas these are
supplied in the form of meat in Denmark and the U.S.,
where there is a high risk of getting colorectal cancer.!?

The incidence of colorectal cancer in Finland has,
however, doubled during the last two decades, and it is the
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most frequent malignancy of the gastrointestinal tract.>
This increase in incidence has coincided with a constant
slow decrease in the incidence of gastric cancer, which has
also been noticed in several other countries. Among Fin-
nish women, colorectal cancer has become the second
most frequent type of malignancy, second only to breast
cancer. Among Finnish men, it is the fourth most fre-
quent malignancy with only lung, prostatic, and gastric
cancers occurring more widely.

This work was undertaken because of the increasing
importance of colorectal cancer as the most frequent
malignancy of the alimentary tract in Finland. It reports
the surgical results of a ten-year study of a colorectal
cancer series at the Second Department of Surgery,
Helsinki University Central Hospital. The possibilities
for improving the prognosis in colorectal cancer in the
future are discussed.

Material and Methods

The material consists of 657 patients (350 females and
307 males) who were operated upon for colorectal adeno-
carcinoma during the period, January 1, 1966, to
December 31, 1975, at the Second Department of Surgery,
Helsinki University Central Hospital. All information
concerning initial symptoms, diagnostic delay, site of the
cancer, type of operation, primary complications, post-
operative therapy, and subsequent survival, was recorded.
Also, information concerning previous family history of
colorectal cancer, or the patient malignancies other than
colorectal cancer, was noted.

The pathologic diagnosis of the primary tumor was
available for every patient in the series. Based on the
histology available, the tumors could be arranged accord-
ing to a modified Dukes’ classification.5,?

The site distribution of the tumors within the colon
and rectum is demonstrated in Fig. 1. Cancers located
within 15 cm of the pectinate line were considered as
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F1G. 1. Distribution of tumors within the colorectal area.

rectal. Twenty-four point six per cent of the tumors were
in the right hemicolon, 34.5 per cent in the left hemi-
colon, and 40.9 per cent in the rectum.

Patients with multiple synchronous colorectal cancers
were classified according to the most advanced cancer.

Every patient was traced, so the follow-up rate was 100
per cent. The survival rate was expressed as the crude
five-year rate but, for the whole series, the relative survival
rate was also calculated.®:® After surgery and recovery, the
patients were followed up for at least five years; thus the
study was continued until the end ¢f December 1980.

Operative mortality denotes deaths within 30 days after
surgery. The operative mortality was included in the
crude and the relative survival rates.

In the statistical analyses of the data the chi-squared test
was used.

TABLE 1. Crude and Relative Five-year Survival Rates for the Series by
Extent of Disease (Modified Dukes’ Classification)

Five-year Survival Rate

Dukes’ Stage  Patients Per Cent Crude (%) Relative (%)
A 166 25.3 80.7 £ 6.1 1020+ 7.8
B 146 22.2 61.6+ 8.1 8541112
C 87 13.2 404+ 10.5 51.9%13.5
D 258 39.3 27£ 20 3.7x 27
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FIG. 2. Age and sex incidence in 657 patients with colorectal cancer.
Results

Of the 657 patients in the material, there were 350
females (mean age 62.2 + 12.4 years) and 307 males (mean
age 60.5 + 11.8 years). The mean age for the whole series
was 61.4 + 12.2 years. Females predominated over males
in the incidence of both colonicand rectal cancers (Fig. 2).
The inital symptoms of colorectal cancer in decreasing
order of frequency were: change in bowel habits (24 per
cent), abdominal pain (22 per cent), blood in the stools (21
per cent), anemia (14 per cent), and loss of weight (12 per
cent). The median diagnostic delay (patient and doctor
delay) was 10.6 months; 12.4 months for the right hemi-
colon, 9.6 months for the left hemicolon, and 10.4 months
for the rectum.

Table 1 lists the crude and relative survival rates for the
whole series for the stages of the modified Dukes’ classifi-
cation. The crude five-year survival rate for the entire
series was 40.5 + 3.8 per cent and the relative survival rate
54.2 %+ 5.1 per cent. The crude five-year survival rates for
the whole series and for the four modified Dukes’ sub-
groups are given in Fig. 3, Patients younger than 50 years
had a considerably better five-year survival rate and oper-
ative mortality rate than those over 50 years old (Table 2).

There were 28 (4.3 per cent) cases of multiple colorectal
cancers, 18 of which were synchronous and 10 metachro-
nous. The crude five-year survival rate for multiple
cancers was 54 per cent (45 per cent for synchronous and
70 per cent for metachronous cancers). Prophylactic
colectomy or proctocolectomy was not used in patients
with multiple synchronous colorectal cancers.

There were 41 (6.2 per cent) patients having additional
benign neoplastic polyps associated with a single cancer.
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Fic. 3. Crude five-year survival rates for the series and for the four
modified Dukes’ subgroups.

There were nine patients (1.4 per cent), mean age 44
years (range 22 to 62 years), whose cancers originated from
inherited intestinal polyposis. Cancer was the first sign of
inherited polyposis in all of our nine patients. Those six
patients (0.9 per cent) with cancers from ulcerative colitis
had a mean interval of 14.2 years (range from 7 to 26 years)
between the first attack of colitis and the detection of
cancer (Table 3).

There were 21 patients (3.2 per cent), mean age 48 years
(range from 19 to 64 years), with a positive family history
for colorectal cancer (Table 3). Four of these patients (19
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TaBLE 2. Five-year Survival Rate and Operative Mortality of Patients
Under and Over 50 Years of Age

110 Patients ( < 50 years) 547 Patients ( > 50 years)

Patients 5-Year Patents 5-Year
Stage Per Cent Survival Per Cent Survival
Dukes’ A (27 93.3 (25) 78.5
B (19) 71.4 (23) 60.0
C (19) 61.9 (12) 33.3
D (35) 2.6 (40) 2.7
Total survival 518 38.9
Operative
_mortality 1.8+ 75
+p < 0.05

per cent) had multiple colorectal cancers (one synchro-
nous and three metachronous cancers). Two of the three
patients with metachronous cancers did not survive five
years, indicating that prophylactic colectomy or procto-
colectomy would have saved them if performed at the
time of operation for the primary cancer.

Forty-seven patients (7.2 per cent) had 57 malignant
tumors other than colorectal cancer diagnosed either
before or after detection of the colorectal tumor. The most
frequent cancer sites were endometrium (17 patients),
breast (6 patients), bladder and prostate (7 patients), and
skin (10 patients). Endometrial and breast cancers (6.6 per
cent of women) were all diagnosed before the colorectal
cancer was detected, and the subsequent five-year survival
rate for these patients was 30.5 per cent.

The incidence of emergency surgery in this material
was 15.5 per cent (102 patients). Of these, 91 (13.9 per cent)
were colorectal obstructions (includes five simultaneous
perforations), eight (1.2 per cent) were perforations, and
three (0.4 per cent) cancer bleedings. The operative
mortality in emergency operations was 16.7 per cent.
There were eight additional perforations in the patients
operated upon electively.

Five-hundred fifty-five patients (84.5 per cent) were
operated on electively. In 132 (23.7 per cent) of these, the
tumor was located in the right hemicolon, in 172 (30.9 per
cent), in the left hemicolon, and in 251 (45.2 per cent), in
the rectum. Two-hundred twelve patients (38.2 per cent)
undergoing elective operations had 241 primary postop-
erative complications, but the rest of the patients (61.8 per
cent) recovered without complications. Sixty-four per

TAaBLE 8. Incidence, Extent of Disease and Five-year Survival Rate in Inherited Intestinal Polyposis,
Ulcerative Colitis and “Cancer Family” Patients

M Crude 5-Year
No. of Incidence, A B C D Survival Rate,
Precancerous disease Patients Per Cent Per Cent
Inherited intestinal polyposis 9 14 2 31 38 55.6
Ulcerative colitis 6 0.9 31— 2 50.0
“Cancer family” patients 21 3.2 5 4 5 7 57.0
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TABLE 4. Complications and Associated Operative Mortality in Elective Colorectal Surgery
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Complication Operative Mortality
Number of Number of
Location of Tumor Mode Patients Patients  Per Cent
Colon Circulorespiratory 22 7 32
Anast. leakage 8 3 38
Stress ulcer 3 3 100
Others 54 _ -
Wound infections (25)
Wound ruptures (7)
Stomal complications (8)
Post op. ileus (5)
Urinary infections 8)
Post op. hemorrh. (1)
(3 died of disseminated
disease)
Rectum Circulorespiratory 19 6 32
Anast. leakage 4 2 50
Post op. hemorrh. 2 1 50
Post op. pancreatitis 1 1 100
Others 129 —
Wound infections
- abdominal (29)
- perineal (47)
Wound ruptures (19)
Stomal complications (12)
Post op. ileus 8)
Urinary infections (14)

TABLE 5. Elective Surgical Procedures and Operative Mortality

Operative Mortality

Number of Number of
Location of Tumor Procedure Patients Patients  Per Cent
Colon Right hemicolectomy 98 5 5
Sigmoid resection 68 3 4
Left hemicolectomy 49 3 6
Palliative prox. colostomy 17 2 12
Bypass 16 2 13
Laparotomy (biopsy) 5 1 20
Others 4] — —
Tumor resection (20)
Harumann procedure (11)
Proctocolectomy (7)
Colectomy (3)
Rectum Miles operation 136 4 3
Anterior resection 50 2 4
Sigmoidostomy 35 3 9
Hartmann procedure 10 1 10
Others 16 — —

Palliative prox. colostomy
(various) (
Proctocolectomy (
Local excision 3
Laparotomy & biopsy (1
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cent of the complications were in association with rectal
surgery, compared with 16 per cent and 20 per cent for
right and left surgery of the hemicolon, respectively. The
complications associated with rectal surgery, however,
were mostly not serious, and the serious complications of
elective surgery were quite evenly distributed between the
colon and rectum. The circulorespiratory complications
resulted in 13 operative deaths and anastomotic leakage
in five deaths after elective surgery. The incidence of
anastomosis leakage was 4.9 per cent and 18.5 per cent in
all and in the emergency operations, respectively. The
mortality rate for anastomotic leakage was 41 per cent.
Stress ulcers and postoperative pancreatitis resulted in a
very poor prognosis. The wound infection rate for
colonic cancer was 8.2 per cent, compared with 11.4 per
cent for rectal cancer for the abdominal wounds and 32.9
per cent for the perineal wounds (Table 4). The most
frequent surgical procedure (resection and anastomosis)
had an operative mortality of less than 6 per cent. Pallia-
tive operations had the highest operative mortality fig-
ures (Table 5). The overall operative mortality rate in
elective operations was 4.7 per cent. The corresponding
figure for the series was 6.5 per cent. Theresectability rate
for the series was 83.1 per cent.

Of the operative deaths (43 patients), 17 died after
emergency operations and 26 after elective operations.
The mean age of these patients was 70.5 years and only
four patients (9.3 per cent) were younger than the mean
age for the series. Of those who were more than 80 years
old, 10 died within 30 days, signifying a 36 per cent
operative mortality rate in this age group. Patients dying
postoperatively did not differ from the rest of the series
with regard to Dukes’ classification, indicating that the
extent of the disease correlated less with operative mortal-
ity than with older patients’ concomitant diseases and
their general vulnerability to surgery.

Table 6 shows that patients with cancers in the splenic
flexure had the lowest survival rate, the highest operative
mortality rate, and the highest rate of emergency opera-
tions. The last feature was statistically significantly high
(p < 0.05).

Table 7 presents the colonic and rectal cancer data for
the first and last five-year periods. Only in the operative
mortality of rectal cancers is a negative development
noticed.

There were 109 (16.6 per cent) patients, 67 colonic, and
42 rectal cancer patients, who were given either chemo-
therapy, radiation, or immunotherapy separately or in
combination, mainly as palliative treatment postopera-
tively. Six of 77 Dukes’ stage D patients, who were treated
with postoperative therapy, survived five years, whereas
only one of the stage D patients who had no postoperative
therapy survived (181 patients) (Table 8). Twenty-five of
the patients who were given postoperative treatment (9
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TABLE 6. Five-year Survival, Operative Mortality, and Incidence of
Emergency Operations in Different Regions of the Large
Bowel in the Colorectal Cancer Series

Incidence of

5-Year Operative  Emergency
Survival, Mortality ~ Operations
Per Cent Per Cent  Per Cent
Caecum 41 6.8 17.8
Ascending colon 56 6.7 22
Hepatic flexure 33 56 22.2
Transverse colon 46 9.8 24.4
Splenic flexure 29 16.7 41.7+
Descending colon 40 12.5 30.0++
Sigmoid colon 39 4.7 22.8
Rectal cancer:
11-15 cm 38 7.2 7.2
7-11 cm 42 5.7 8.0
0- 7cm 41 3.6 2.7
mean 40.5 6.5 15.5

+p<00l; ++ p<0.05

Dukes’ B, 12 Dukes’ C, and 4 Dukes’ D patients) fulfilled
the criteria for postoperative adjuvant therapy and had a
five-year survival rate of 48 per cent which is slightly
better than the 44 per cent survival rate calculated for
patients in the same stage but without any postoperative
treatment. Although such comparison between the groups
is not vigorous because the therapy groups were not
randomized, it gives some information on the correlation.

Discussion

In contrast with the rather constant five-year survival
rates for colorectal cancer patients in many countries
during the last two decades, a continued improving trend
has been noticed in Finland, where results are now com-
parable with those reported in large series from abroad.?
This favorable development is a consequence of earlier
detection of disease, as also reflected in the decreasing
frequency of palliative surgery.

The crude five-year survival rate for both the colonic
and rectal cancers, especially in the last five-year period
(1971 to 1975), shows improved figures compared with
those previously reported from Finland.!}-12

The overall crude five-year survival rate for our whole
series, 40.5 per cent, is comparable with figures ranging
from 37 to 44 per cent reported elsewhere previously.1418

The survival rate for patients under 50 years of age was
considerably better in our study than the rate for patients
over 50 years old. The same has also been reported
recently by others.!? The difference between these two age
groups was especially significant when operative mortal-
ity was used as the index.

Two out of five patients had a major or minor compli-
cation. Major complications accounted for one-quarter of
all complications, and of these almost half were fatal.
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TABLE 7. Operative Mortality (Total and in Elective Operations), Resectability, Number of Palliative Surgery (Dukes’ C + D), and Five-year
Survival Rate in Colonic and Rectal Cancer for Patients Presenting in the Periods 1966-1970 and 1971-1975

Colonic Cancer

Rectal Cancer

1966-1970 1971-1975 1966-1970 1971-1975
(173 Patients) (217 Patients) (99 Patients) (168 Patients)
Operative mortality (total) 7.4 7.4 4.0 6.2
Operative mortality (in elective operations) 5.7 2.7 29 5.1
Resectability 81.9 86.7 75.2 84.4
Number subjected to palliative surgery 63.0 48.0 63.0 41.0
(Dukes’ C + D)
5-year survival rate 35.0 46.0 33.0 42.0

Rectal surgery was responsible for the majority of all
complications, but they were not serious, in the main,
and did not lead to mortality. The serious complications
were quite evenly divided between colon and rectum. The
perineal infection rate after rectal excision was especially
high compared to that previously reported,?® but the rate
of abdominal wound infections was comparable with
previous reports.!52! Respiratory and cardiac complica-
tions were the most frequent of the major ones, which
parallels previous reports.’5:2! The incidence of anasto-
motic leakage in our series and in the emergency opera-
tions was very much the same as reported previously,
likewise was the very high mortality rate associated with
this complication stated previously.15:2!

The figures for operative mortality in our colonic and
rectal cancer data were worse than those reported pre-
viously from Finland. It must be remembered, however,
that previously reported figures are for curative surgery
only as compared with the overall figures in our
study.11,13:22 The operative mortality rate depends clearly
on age, being only 1.8 per cent of those under 50 years of
age and increasing to 36 per cent of those over 80 years.

The incidence of multiple colorectal cancers in our
series is located between the incidences of 2 and 6.5 per
cent reported in large series.?®24 The crude five-year survi-
val rate of patients with multiple cancers was better than
that of the entire series and agrees with that reported
previously by Copeland et al.?* The corresponding figure
for metachronous multiple cancers was 70 per cent,

which is still considerably higher, and might reflect an
effective follow-up system.

The incidence of neoplastic benign polyps associated
with single cancers was much less than that reported, but
may be explained by the low incidence of polyps found
among populations with low risk of colorectal cancer.10,26
Colorectal cancer patients with associated neoplastic pol-
yps be at a higher risk for future metachronous cancers,
and should be followed up more carefully.?® A more
aggressive attitude to these precancerous lesions in cancer
prevention which may decrease colorectal cancer inci-
dence in the future.?7,28

The five-year survival rates for cancers originating
from ulcerative colitis and inherited intestinal polyposis
were better than those of the whole series, thus differing
from previous reports as far as colitis is concerned.2:%0
This better prognosis might be explained by the relatively
early detection of the disease, although cancer was the
first sign of inherited polyposes for all of the nine
patients. To be able to perform prophylactic surgery in
these groups requires great need of interest and resources
in the follow-up of inflammatory bowel disease and the
family studies of inherited colorectal diseases to have
cancer diagnosed and operated upon even earlier.

Patients with a cancer family syndrome lack warning
signals such as polyps in inherited polyposis and are thus
more difficult to recognize. Colorectal cancer in previous
generations should lead the surgeon to decide on prophy-
lactic colectomy or proctocolectomy, which would facili-

TABLE 8. Site of Cancer, Type of Operation, Postoperative Therapy, and Survival Time of Dukes’ Stage D Patients Surviving at Least Five Years

Site of
Sex Age Tumor Dissemination Operative treatment Postoperative treatment  Survival
F 63 Cecum  Solit. liver metast. Right hemicolectomy, wedge Immunotherapy > 10 years
res. of liver metast. :
M 47  Cecum  Bladder metast. Right hemicolectomy, bladder =~ Immunotherapy Died at 6 yrs 6 mo
res.
F 63 Splenic  Spleen & tail of pancreas Left hemicolectomy, splenect., — Died at 5 yrs 10 mo
flexure res. of tail of pancreas )
M 56  Sigmoid Solitary liver metast. Sigmoid. Resection, wedge 5-Fluorouracil (5-FU) Died at 5 yrs 1 mo
res. of liver
M 63 Rectal Fixed tumor in pelvis Biopsy & sigmoidostomy Radiation & 5-FU > 10 yrs
M 66  Rectal  Prostatic infiltration Miles operation, res. of prostate  Radiation & 5-FU Died at 5 yrs 2 mo
M 75  Rectal  Liver metast. Miles operation 5-FU Died at 5 yrs 8 mo




612

tate the follow-up and lessen the fear of the relatively
frequent tendency of metachronous cancers.?!

Patients with certain malignancies are known to have
some predisposition to colorectal cancer.?? Those female
patients in our series having prior endometrial or breast
cancers and developing colorectal cancer had a five-year
survival rate of 30 per cent, indicating a need for routine
colorectal cancer screening among fermale patients with
these malignancies.

In a recent report it was found beneficial to screen
high-risk patients, since cancers were detected earlier and
the survival figures were better.3

There was a 2.7 per cent crude five-year survival rate for
patients with stage D cancers in our series, which is less
than the 5.0 per cent and 7.0 per cent reported, but more
than in many large series having no survivors in stage
D.18,34,35 Most of the stage D survivors in our series had
postoperative therapy, showing some evidence of the
postulation of improved survival after advanced surgery
combined with postoperative adjuvant therapy.2¢3 Those
few patients in our series who were given postoperative
adjuvant therapy had a slightly higher five-year survival
rate than those in the same stage but without such treat-
ment. Therole of postoperative adjuvant therapy in order
to improve patient prognosis is still controversial and
needs further controlled multicenter trials to fully assess
its benefits.

Further improvement in the prognosis of colorectal
cancer patients in the future presupposes new, more accu-
rate methods for early detection of cancer, a strict surveil-
lance of high-risk patients, and adequate appli-
cation of postoperative treatment.
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